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The asterisk ( * ) indicates that the subject is illustrated .
Accumulator, Edison's, 77.
Accumula'or, Small, a New Type (f,
256 .
Acetylene Flame, Efficiency of, 6 .
Acetylene Gas Headlight for Locomotives, 254 .
Advocate of Small Scale Model Locos,
An, 193*:
Agglomerate Leclanché Cell, An,How
to Construct, 68 *.
Air Engine, A Model, 4 *.
Alarm Clock , A Noiseless , 188.
Alcohol, Renewing, 220.
Alloys, Aluminium .Zinc, 114 .
Aluminium , Flux for Soldering, 64 .
Aluminium , The Manufacture of, 154 .
Aluminium Zinc Alloys, Commercial,
114.
Amateur's Printing Press,How to Make
an, 8 * , 38 * , 62* , 276 * .
Amateurs' Supplies, 24, 47 * ,72* , 119* ,
143* , 166 * , 190 * , 216 * , 238 * , 263,
283* .
American Model Locomotive, An, 172.
Ampère Meter and Volt Meter, How to
Make a , 248 * .
ArrangementofDynamo Terminals, 68* .
Arrangement of Workshop, 19 , 67, 162.
Automatic Signals on an American
Railroad , 69.
Auvert's System of Train Lighting, 36.
Axles for Model Locomotive Tender,
108 * .

Battery, A New Heavy Current Pri.
mary, 15.
Battery, Bicbromate , for Electric Night
Light, 101* .
Battery , Dry, A New Type of, 100 .
Battery, Dry, How to Make a, 64, 181*.
Battery for Amateurs, An Improved , 16.
Battery for Electric Night Light, 279.
Battery Inventions, Primary, 124.
Beginners, Model-makirg for , 4 * , 34*,
56 * .
Bending Cycle Tube, 10.
Black , Dead , for Iron , 16.
Blind, Window , Worked by Ilydraulic
Power, A , 265* .
Blowlamp (Spirit) for Model Steamers,
235 * .
Blowpipe, A Simple, How to Make,
236 *.
Blue Prints, To Render Waterproof,
186 .
Bobbin Winder, A Simple , 29 * .
Bogie for Model Tender, 55* .
Boiler, A Quick Steaming, for a Model
Steamer, 49 * .

Boiler, A Small Water- Tute for Automobiles , 15 * .
Boiler, A Simple Way to Test a Model,
67.
Bookshelf, For the, 3, 36 ,76 , 110, 133,
184, 197, 254, 272 .
Brake Arrangements for Model Locomotive, 53* , 202 *.
Brasswork,'How to Lacquer , 186.
Brazing Brass to Copper, 28 .
Brazing Cycle, 67 .
Bronze Iron Castings , To , 268.
Brush Rocker for Electric Motor, 163*.
Building Model Yachts, An Improved
Meihod of, 133.
Built-up Model Yachts, The Construc:
tion of, 58*, 83* .
Caledonian Railway Express Loco .
“ Dunalastair, No. 3,” Model, 6 * ,
53* , 108* , 151* , 202* .
Canoe, A Twin -Screw Steam , 276 .
Carbide Manufacture , 27 .
Carburator for Motor Cycle, 198 *.
Casting, How the Great Central Rail.
way carried a 75.ton, 268 * .
Catalogues Received, 24, 48 , 96 , 143,
167, 190, 216 , 240, 284.
Celluloid Articles, To Mend, 179.
Cement for Leather, 114 .
Chuck , Four- Jaw , How to Make a , 241* .
Clockwork Railway, A Model, 65*
Coherers not Necessary for Wireless
Telegraphy, 256 .
Coil, Shocking, How to Make a
Simple, 131* .
Coil, Spark , How to Increase the Effi
ciency of a , 275 *
Competitions, Prize , 17, 41, 89, 187 ,
209, 237 , 257 , 277 .
Compound Corliss Engine, A Model,
421 * .
Compound Engine for Model Marine
Work , 134 * , 210 , 259.
Compound Engine, Model Vertical,
111 * .
Compound Engines, A Novelty in ,
233 *.
Construction of “ Built-Up ” Model
Yachts, 58 * , 83* .
Contact-Breaker, Improved , for Spark
Coil, 275*
Copper, Polished , Varnish for, 16.
Copper, Polishing Cloth for, 114 .
Corliss Engine, A Model Compound,
121* .
Correspondence, Model Yachting, 90 ,
107 * , 133* , 155 * , 208 * .
Crankshaft, Lathe, Turning a , 278.

Crossiree for Model Yacht, An Im
pioved , 208 *.
Cycle Brazing , 67.
Cycles, Motor, and How to Construct
Them , 10 * , 30 *, 50, 77, 103*,
126 , 156 * , 179, 198 * , 221* .
Cylinder, Built-up , for Model Steam
Engine, 73 * .
Cylinder for Petrol Motor, 103* .
Cylinders for ModelCompound Eogine,
111* .
Cylinders for Model Locomotives, 44 *.
Cylinders, Rimering Model, 115 * .
“ D.” Drill, 226 * .
Dead Black on Iron 16 .
Design for a Model Electric Locomotive,
272 * .
Destroyer, Model Torpedo Boat, 18 .
Destroyer, Electric, the Sunfish, 25*
Destroyer, Model Electric Torpedo
Boat, 206 * .
Destroyer, Torpedo-Boat, Vipir, 36 .
Dies, Making Screw , 114.
Dirt, How to Remove from the Hands,
67 .
Donkey Feed Pump, A Small, 37 *
DrillGrinding Machine, How to Fit Up
a , 255 * .
Drilling Holes in Glass, 28, 136 * .
Drilling Large Holes, 116 .
Driving Pulleys , Simply Constructed,
1* .
Dry Battery, A New Type of, 100 .
Dry Battery, How to Make a , 64, 181 * .
“ Dunalastair No. 3," Caledonian
Ry. Express Locomotive Model, 6 * ,
53*, 108 *, 151* , 202* .
Dynamo for Autocar Ignition , An En
clos d , 244 *
Dynamo Terminals, Arrangement of,
68 * .
Eccentric forModel Steam Engine, 99* .
Eccentric, !Iow to Turn an, 218* .
Eccentric, “ Klug " Single, 210 *.
Eccentric, Reversing , 138.
Eccentric, Slip , How to Make a Simple,
26 * .
Edison's New Accumulator, 77.
Editor's Page, The, 17, 41, 66 ,89, 113,
137, 161, 187, 209, 234, 257, 277 .
Efficiency of the Acetylene Flame, 6 .
Efficiency of a Spark Coil , How to In
crease the, 275 *
Electric Installation , The Largest, in
the World , 266 .
Electric Lamp, Mercury Vapour, 102.
Electric Lamp, Nernst, 201, 207.
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Electric Lamp, Renewable , 33.
Locomotive, A Miniature Working
Gasworks, Model, 89, 140.
Model, 267 * .
Electric Lamp, Welsbach Incandescent, Gear Wheel Cutting , 30.
Engineering Locomotive, An American Model, 172.
130 .
Exhibition,
Glasgow
Locomotive Design , Model, 91, 139.
Models at the, 145 *, 169* .
Electric Lamps, Osmium , 64.
Locomotive, Electric, for Central Lon
Glass, Drilling Holes in , 28, 136 *.
Electric Lamps, Staining, 88.
don Railway , 275.
Electric Locomotive, Design for a Glass , To Cut Sheet, 114 :
Locomotive for Gravitation Railway,
Model, 272 * .
Governors, Model, 69.
Electric Locomotive for Central London Gravitation Railway, A Model, 34* .
34 * .
Railway , 275
Great Central Railway carried a 75-ton Locomotive , How to Build a Model
Caledonian Express, 6 * , 53 * , 108 * ,
Electric Night-Light, A Novel, 181*.
Casting, How the, 268 * .
151" , 202 * .
Electric Night Light, Battery for, 279. Grinding Machine, Twist Drill, How
Electric Night Light Set, How to Con .
Locomotive, Model, Cylinders for, 44* .
to Fit Up a, 255 * :
struct an , 101* , 211* .
Gun , A Unique Quick - Firing Model, Locomotive, Model Electric, Design
Electric Power for Railways in Europe,
83* .
for a , 272 *.
275 .
Locomotive Model,G.W.R. “ Gooch ”
Hardening
Solution , 16.
Electric Power for Swedish Railways ,
Type, 193 *
269.
Locomotive Model L. & N.W.R.
Headlight for Locomotives, Acetylene
Electric Traction in New York , 44.
“
Owl,” 193* .
Gas , 254
Electrical Apparatus, Experimental, Holes
in Glass, Drilling, 28.
Locomotive, Model, Pump for, 151*.
How to Make, 419 * , 173* , 204 .
Locomotive, Model, Reversing Gears
Hot- Air Engine, Model, 4 * .
Electrodes and Terminals, Polarity of, How the Great Central Railway carried
for, 93, 138 *, 188, 210 * .
Locomotive, Model, Springs for, 151.
233
a 75-ton Casting, 268* .
Electrograph , Experimenting with the, Hydraulic
Locomotive,
Model, What is a
Win
Blind
dow
Power,
“ Scale ” ? 278 .
29.
by,
265
*
.
Electrographs of Wimshurst Machine
Locomotive, Mr. Greenly's, 44.
Hydraulic Press, Model, 176 * , 226 * .
Discharges, 19 *
Hydraulic Pressure, Principles of, 176 *. Locomotive, N.E.R., Heaviest in Eng
Electrolytic Production of Hydrogen Hydrogen from Acetylene, 136.
land , 204.
and Oxygen , 155.
Locomotives, Cylinders for Model, 44 *.
Electro -Motor, How to Build a Simple ,
Locomotives, Early , 18.
Indiarubber Washers, 186 .
56 * .
Locomotives, Firing Model, 115 .
Inexpensive
Model
Slide-Valve Launch Locomotives for Small Scale Railways,
Enamelling Bicycle Frames, 179.
Enclosed Dynamo for Autocar Ignition ,
Engine, An , 73* , 99 *.
139, 188 * , 278.
Ink for Zinc Labels, 16 .
An , 244 *,
Locomotives, Model, An Advocate or
Small Scale, 193 * , 278.
Engine, A Model Compound Corliss, Institution of Junior Engineers, 37, 183 ,
121* .
250 .
Lubricating a High Speed Engine with
Engine, Compound, for Model Marine Instrument for Teaching Telegraphy,
Water , 123,
An, 136 .
Work , 134* , 210, 259.
Lupus, Finsen Light Treatment of, 229 .
Engine, Launch, A Model Slide Valve, Interruptor, Mercury, for Spark Coil,
275 * .
73* , 99 * .
Magnalium , 244
Iron Castings, To Bronze, 268 .
Engine, Model Hot Air, 4 *.
Management of Engineering Work
Engine, Model, Smallest in the Iron , Dead Black for, 16 .
shops, The, 143.
World , 114 , 161, 187, 209, 257.
Marine Compound Engine, Model,
Engine, Model, Vertical Compound, Jottings, 36 .
134 * .
Junior Engineers, Institution of, 37, 183, Mercury Vapour Lamp, A , 102.
I11* .
.
250
69.
Model,
Small
Oil,
Engine,
Meter, Volt and Ampère, How to Make
Engine, Traction , Design for Model,
a , 248 *
Klug ” Single Eccentric Gear for Miniature Working ModelLocomotive,
251* .
Locomotives, 210 * .
Engine, Vaporiser for Oil, 43 * .
A , 267 * .
Engineering Models at the Glasgow
Model Engineers at Stratford , 216.
Labels , Zinc, Ink for, 16 .
Exhibition , 145* , 169*.
Model-Making for Beginners, 4 * , 34 *,
56 * , 131* .
Engines for Twin -Screw Steamers, 185*. Lacquer Brasswork , How to , 186 .
Engines, see also Locomotives.
Lacquering Brass Instruments, 204 .
Model Railway, Gravitation , 34 * .
Model Railway, Signalling, 43,79* , 92.
Experimental Electrical Apparatus, Lamp, A Mercury Vapour, 102.
Model Railways, Clockwork , 65* .
How to Make, 149* , 173 *, 204.
Lamp, Nernst Electric, 201, 207.
Lamp, Welsbach Incandescent Elec. Model Railways, Small Scale, 19 *.
Explosions ofModel Boilers, 17.
tric , 130 .
Model Show Ground, A , 159* .
S
Model Yacht Built from the Zebra
Lamps, Electric, Osmium , 64.
Fast Run on an American Railroad, 276. Lamps, Renewable Electric, 33.
Design, 155 *
Feed Pump, A Small, 37* .
Lamps, Staining Incandescent Electric , Model Yacht Clubs, 27 .
Ferrotype Plate , to Remove the Coat.
88 .
Model Yachting Correspondence , 90 ,
Largest Electric Installation in the
107*, 133* , 155* , 208 * .
ing from , 220.
Fibroleum , 259.
World , The, 266 .
Model Yachts, “ Built- Up, ” The Con .
.
*
Model
197
Lathe, A
Sel -Acting,
Finsen Treatment for Lupus, 229.
struction of, 58* , 83* .
Firing Model Locomotive Boileri, On, Lathe, A Simple Home-Made, 217*, Model Yachts, Sails for , 229 *, 274 .
54 * , 115, 163, 211, 258 .
279.
Models, Perfect Scale, 278.
Fittings for Model Yachts, 229* , 274. Launch Engine, A Model Slide Valve, Mond Gas, 8.
Flux for Soldering Aluminium , 64.
73* , 99 * .
Motor, Electric, A Simple Model Four
Leather, Artificial, 259.
Flying Machine, A New , 56.
pole , 235*
Force Pump, A Model Single Barrel, Leather, Cement for , 114 .
Motor, Electric, Brush Rocker for, 163* .
97 * .
Leather, To Make Supple , 114.
Motor Cycles and How to Construct
Them , 10 * , 30 *, 50 , 77, 103* , 126,
Four-Jaw Chuck ,How to Make a; 241* . Leclanché Cells, Correct Solution for,
Fuel for Model Locomotives, 54 * , 188 .
250.
156 * , 179, 198 *, 221* .
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Railway Club, 114 .
Railway, Gravitation , 34* .
Railway, Model Clockwork , 65*.
Railway Signalling , Model, 43, 92 * .
Railway, Signals for Model, 79* .
Railways in Europe, Electric Power for,
275.
Railways, Model, Small Scale, 19* .
Regulator for Model Locomotive, 6 * .
Relay, How to Make a , 87* .
Renewable Electric Lamps, 33.
Resistance,
Starting, for Electro Motors,
Nernst Electric Lamp, 201, 207.
279 * ,
Night Light, A Novel Electric, 181* . Reversing
Arrangement for Electro
Night Light, Electric, Battery for, 279.
Motor, 274* .
Night-Light Set, Electric, How to Con .
Reversing Gear for Small Model Locostruct an , 101* , 211* .
motives, 93, 188 * , 210 * .
Reversing Slip Eccentric, 138* .
Oil Engine, Small Model, 69.
Rimering Model Cylinders, 115 * .
Rocker for Electric Motor, Brush, 163* .
Oil Engine, Vaporiser for, 43*.
Oil for Delicate Mechanism , 16 .
Röntgen Ray Work, 175.
Oil Fuel Arrangements for Model Loco ,
54* , 151* , 163
Oils for Cycle Lamps, 28.
Safety Valve for Model Locomotive, 6 *.
Organ , A Model, 18 * .
Sails for Model Yachts, 229 *, 274.
Osmium Lamps, Electric , 64.
“ Scale ” Model Locomotive ? What is
Ozone, The Production of, 136 .
a , 278.
Screw -Dies, Making, 114.
Paddle Steamers, Proportions of, 42, Self-Acting Lathe, A Model, 197*.
Shamrock 11 , How she was Designed,
259.
Pelton Wheel and Steam Engine Com .
40 .
bined, 69 * .
Shocking Coil, How to make a Simple ,
131 * .
Perfect Scale Models, 277:
Petrol Motor, Details of, 103 *, 126 *, Show Ground , A Model, 159*.
Signalling, Model Railway, 43, 92*.
156 * .
Petrol Motor, Principles of Action of, Signals, Automatic, on an American
Railroad , 69.
50 .
Signals for Model Railways, 79 *.
Phonograph Motor, 67.
Piston for Petrol Motor, 104 * .
Slip Eccentric, How to Make a , 26 * .
Polarity of Electrodes and Terminals, Slip Eccentric, Reversing, 138*.
Small Scale Model Locomotives, An
233.
Advocate of, 193* , 278.
Polishing Cloth for Copper, 114 .
Practical Letters from Our Readers, Smallest Model Engine in the World ,
114, 161, 187, 209, 257 .
18* , 42*, 67* , 91* , 115*, 138* ,
162* , 188* ,210 *, 235*, 258, 278 * Society of Model Engineers, 2, 28 , 52,
Press, Model Hydraulic , 176 * , 226 * .
75* , 100, 122, 148, 175, 190, 196 ,
Pressure, Water, Method of Determin
219, 242, 267.
Soldering Aluminium , A Flux for, 64.
ing, 162* .
Soldering Apparatus, 82.
Primary Battery Inventions, 124 .
Printing Press, An Amateur's, 8 * , 38 *, Soldering, Substitute for Killed Acid
in , 114 .
62* , 276 * .
Prize Competitions, 17, 41, 89, 187 , Solution for Leclanché Cells, Correct,
250 .
209, 237 , 257, 277 .
Propelling Machinery for Twin -Screw Spark Coil, Efficiency of, How to In .
crease the, 275 *.
Steamers, 185 *
Proportions ofModel Paddle Steamers, Spirit, Renewing diluted , 220.
Springs for Model Locomotive, 151.
42, 259 .
Propulsion, Steamer, Novel Method of, Staining Incandescent Electric Lamps,
88.
93.
Pulleys, Simply Constructed Driving , Starting Resistance for Electro Motors,
279 *.
1* .
Steam Canoe, A Twin Screw , 276 .
Pump, Donkey, A Small, 37* .
Steam Chest for Model Engine, 99 * .
Pump for Model Locomotive, 151* .
Pump, Force , A Model Single- Barrel, Steam Engine and Pelton Wheel Com
bined , 69* .
97 * .
Steamer, A Quick -Steaming Boiler for
a Model, 49* .
Queries and Replies, 20 *, 45*, 70 *, Steamer Propulsion, Novel Method of,
94 * , 116 * , 140* , 164 * , 212 * , 237 * ,
93.
260 * , 280 * ,
Steamers, Model, 91.
Quick -Firing Gun , Model, A Unique, Steamers, The Proportions of Model
83* .
Paddle, 42, 259 .

Motor, Electric , A Very Simple, 56 * .
Motor, Electric, Phonograph , 67.
Motor, Petrol, Details of, 103* , 126 *,
156 *.
Motor, Petrol, Principles of Action of,
50 .
Motoring , Cost of, 116 .
Motorists in France, 276 .
Motors, Electro, Starting Resistance
for, 279 *

Steamers, Twin -Screw Propelling Ma.
chinery for, 185 * .
Steel, How to Keep it Bright, 220.
Storage Battery, A New Type of Small,
256 .
Storing Zinc Plates, 28 .
Stud-Block, An Improved , 116 *.
Stuffing Box for Shaft of Model Steamer,
139 *.
Suggestion for Model Engineers, A , 258 .
Sunfish , Model Electric Torpedo Boat
Destroyer, 25*
Switchboard for Amateur Electricians,
A Useful, 243 * .

1

Technical Classes, 166.
Telegraphy, An Instrument for Teach
ing, 136 .
Telephone Transmitter, How to Make
a Simple , 201* .
Tender Details for Model Locomotive,
108*, 151* :
Tender for Model Locomotive, “ Dun
alastair No. 3 ," 151* , 203* ,
Terminals and Electrodes, Polarity of,
233.
Terminals, Dynamo, Arrangement of,
68 * .
Test a Model Boiler, A Simple Way
to, 67 .
Topmast Stays, 155* , 208 * .
Torpedo Boat, A Stranded, 225*:
Torpedo Boat Destroyer, A Model
Electric , 206 * .
Torpedo Boat Destroyer Sunfish 25 * .
Torpedo Boat Destroyer Viper, 36 .
Torpedo Boat Destroyers, Model, 18 .
Traction Engine,Design forModel,251*.
Train Lighting System , Auvert's, 36 .
Transmitter, Telephone, How to Make
a Simple, 201* .
Tube Bending, Cycle, 1o.
Turning a Lathe Crankshaft, 278 .
Twin -Screw Steam Canoe, A , 276.
Twin - Screw Steamers, Propelling Ma
chinery for, 185 * .
Twist-Drill Grinding Machine, How to
Fit Up a, 255*.
Unique Quick -Firing Gun Model, A ,
83*
Vaporiser for a Small Oil Engine, 43* ,
Varnish for Polished Copper, 16 .
Vertical Compound Engine, Model,
111* .
Viper , The, 36 .
Voltmeter and Ammeter, How to Make
a, 248 * .

Water Motor, X h.-P., How to Build
a , 269*.
Water Power, To find Quantity ofWater
Required , 269.
Water Pressure, Method of Determin .
ing, 162 * .
Water Tube Boiler, A Small, 15* .
Welsbach Incandescent Electric Lamp,
130 .
Wheel Cutting , Gear, 30 .
Wimshurst Machine, An Improved ,
149* , 173* , 204 .
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Wimshurst Machine, Electrographs of
Discharges, 19*
Winder, Bobbin , A Simple, 29* .
Windmills, for Electric Generation , In
Germany, 40 .
Window Blind Worked by Hydraulic
Power, A , 265 * .
Wireless Telegraphy, 219, 268.
Wireless Telegraphy, Coherers not
Necessary for , 256 .
Workshop Arrangements, 19 , 67 , 162 .

INDEX

Workshop Wrinkles and Recipes, 16,
28 , 114, 220 , 268.
Workshops, The Management of Engineering, 143.
XX -ray
-rays Work,
in Smuggling,
201.
175.

Zinc-Aluminium , Alloys, 114.
Zinc, Consumption of, in Primary Bat
Yachting Correspondence, Model, 90,
tery , per H.-P., 124.
Zinc Labels , Ink for, 16.
107* , 133 *, 155 * , 208 *.
Yachts, Model, An Improved Method Zinc Plates, Storing, 28.
of Building , 133.
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Accumulator Capacities, 213.
Accumulator Case Waterproof, To
Makean , 70 .
Accumulator Plates, 283.
Accumulator Plates, Forming, 262.
Acetylene Gas, To Purify , 214.
Air Engine, Hot, 140 * .
Air Engine, Hot, Cycle of Operations,
94 * .
Armature , Drum , Winding a , 262* .
Armature, To Wind a Tripolar, 141* .

Yachts ,Model, Construction of “ Built
Up,” 58 * , 83* .
Yachts, Model, Crosstree for , 208* .
Yachts, Model, Sails for, 229 * , 274.

QUERIES

AND

Capacity of Accumulator, 213.
Cardboard Mcdel Loco , Tender for,
212 * .
Coil, Shocking, 71* .
Coil, Shocking , Voltage of, 282.
Coil, Spa,king, 4.in. 262.
Collapsible Canoe , 141.
Colouring Electric Lamps, 71.
Cooling Tank for Gas Engine, 212.
Compound Engine for Model T.B.D.,
237 * .
Compound Engine, Intercepting Valve
Batteries, Dry , 72.
for, 165*
Batteries , Primary, 46 .
Compound Locomotives, Model, 116,
140 .
Battery , Dry, Recharging, 283.
Battery ,Non Polarising Bicbromate, 24. Crane, Model, 22.
Blowlamp, Benzoline, 23.
Crosshead for Vertical Engine, 23* .
Cycle Motor Castings, 260.
Blowlamp, Paraffin , 96 .
Boiler, Babcock and Wilcox, Firegrate
BBEAJ
for, 117* .
Boiler for Launch Engine, 24.
Deck Fittings for Model Boats , 212.
Boiler for 4 ft.Model Cargo Boat, 215 * Designing Model Yachts, 238, 280* .
Boiler for Model Pinnace , 95 * .
Drum Armature, Winding a , 262 * .
Boiler for Model Steamboat, 21 *, 215 *. Dry Battery, Recharging, 283.
Boiler for Rotary Engine, 22.
Dry Batteries, 72.
Boiler for 2 ins. by 4 ins. Engine, 23. Dynamo, Building a Small, 46* .
Boiler for 3 ft. Model Launch , 261.
Dynamo, “ C ” Type, 9 -watt, 238.
Boiler for Model Launch , 215.
Dynamo and Motor, Four-Pole En.
closed -type, 282* .
Boiler for Steam Launch , Failure of,
and Remedy , 283.
Dynamo for 72 h.-p. Engine, 165.
Boiler, Forced Draught for Model, Dynamo, Four- Pole, 282.
143
Dynamo, Manchester Type, 200-watt,
Boiler, Horizontal, for 3 in . by j in .
213 * .
Engine, 262.
Dynamo, Manchester Type, 250-watt,
Boiler Tubes Leaking , 118.
281.
Boiler, Locomotive-type, Design for Dynamo, Manchester Type, 275-watt,
280 .
Criticism , 70.
Manchester Type, 400 -watt,
Boiler , Vertical, for f in. by i in . En- Dynamo,
260 * .
gine, 212.
Manchester Type, Output,
Boiler, Vertical, for i in , by 2 ins. En. Dynamo,
261.
gine, 165.
Boiler , Water Tube, 96 *,
Dynamo, Overtype, 30-watt, 166 * .
Boiler , Water Tube, for Model Steam Dynamo, Overtype, 100 watts, 94 *.
Tug, 23.
Dynamo Queries, 23, 262.
Boilers, Rules for Sizes of, 117.
Dynamo Queries (Avery Tramcar
Book on Dynamos, 260.
Motor-type), 283.
Brass Furnace and Forge, 95 * .
Dynamo to Light Bicycle Lamp, 262,
Dynamo to Light a Workshop , 214 .
Canoe, Collapsible, 141.
Dynamo, Six -Pole , 281* .
Canoe, Engine to Drive a , 212.
Dynamo, 150 -watt, 214 , 261.

REPLIES .

Electric Kettle , 23.
Electric Night Light, 214 , 261.
Electrical Queries, 261.
Electro - Plating, 45.
Enclosed -type Dynamo and Motor,
Four- Pole, 282 * .
Engine and Boiler Queries, 20 .
Engine, Compound , for Model T.B.D.,
237 * .
Engine, Compound, Intercepting Valve
for, 165* .
Engine and Dynamo 72 h . p . 142.
Engine Design , Steam , 118 .
Engine, Dimensions Required for, 23 *.
Engine for Canoe, 140.
Engine for Steam Launch, 143.
Engine, Horizontal, 281.
Engine, Hot-Air, Cycle of Operations,
94 * .
Engine , Hot-Air, 140 *.
Engine Proportions, 141, 213.
Engine Proportions, Marine, 214 .
Engine Queries, 46.
Engine, Speed of, 261.
Engine to Drive a Canoe, 212.
Engine to Drive Lathe, 164.
Engine, Undertype, 140.
Engineer, Sea-Going, 142.
Engines , see also Locomotives.

Failure of Launch Engine, 283.
Fan Motor, Four-Pole , 282* .
Feed Pump, 23.
Firegrate for Model Babcock and Wilcox
Boiler, 117 * ,
Firing Model Locomotive, 164.
Fittings for Model Boats, 212.
Flywheel for Engine, 46.
Forced Draught for Model Boiler, 143.
Forge and Brass Furnace, 95* .
Forming Accumulator Plates, 262.
Four Pole Motor, 118 * .

Gas Engine, Details, 260.
Gas Engine, Water Cooling Tank for,
212 .
Gear Wheels, 70 * .
Generator, Six Pole , Tramway, 281* .
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“ Gower- Bell ” Telephones , 280 * .
Gun, Model Quick -Firing, 21* .
Guo powder, 46.

Locomotive , Met. Ry. Goods Tank,
142* .
Locomotive, N E.R. Goods, 20.
Locomotive, No. 1,870, N.E.R., 71.
Locomotive, Regulator forModel, 262* .
Horizontal Engine , 281.
Hot-Air Engine, Cycle of Operations, Locomotive, SmallModel, 14 in . gauge,
261* .
94 * .
Locomotive, Tank , Drawings of, 95.
Hot Air Engine, 140 *
Hull for Cargo Bcat, Model, 45.
Magnets, Making Permanent, 142.
Hydrogen Gas, 119.
Metal Working Tools, 260.
Injectors, 117
Model Railway Queries, 283.
Intercepting Valve for Compound En. Model Yacht Design , 280 *
Model Yacht Designing, 238 .
gine, 165* .
Motor Car, Design Wanied for, 95.
Kettle , Electric, 23.
Motor Car, Steam , 164 .
Motor and Dynamo, Four Pole En.
Lamps, Colouring Electric, 71.
closed -rype , 282* .
Launch, Design for Model, 260.
Motor, Electric , to Drive Steamer, 24.
Motor for Tricycle , 142.
Launch Engine Failure, 283.
Link Motion , 213*.
Motor, Four-Pole , 118 * , 282* .
Locomotive Boiler for Criticism , 165, Motor, 72 h.-P., 119.
166 * .
Motor to Drive a Phonograph , 22.
Motor Winding, 141* .
Locomotive, Details, Model, 142.
Locomotive, Model, 22.
Night Light, Electric, 214 , 261.
Locomotive, Model Compound, 116 ,
140 .
Oil Engine Queries, 45.
Locomotive, Model, G.W.R., 260.
Oil Fuel Burners, 117, 119, 164*.
Locomotive,Model L.S.W.R.No. 593, Overtype Dynamo, 100 watts, 94 .
96 ,
Locomotive , Model, to 1 2 -in . Scale , Painting Wooden Models, 260.
22 * ,
Paraffin Blowlamp, 96.
Locomotive, Model, Single Cylinder, Phonograph, Motor to Drive, 22.
45.
Piston, Trunk , 140 * .
Locomotive, G.E.R. Mixed Traffic , Plating, Electric , 45.
“ Primus ” Oil Burners, 117, 119 .
214 * .
Locomotive, G.N.R., 141* .
Pump, Feed , 23.
Locomotive, G.NR. “ Sirgles," 116 . Pump for “ T. B.D.” Boiler, 20.
Locomotive, G.W.R. “ Atbara ” Class, Pump to be Driven by Windmill, 95
215 * .
Purifying Acetylene Gas, 214.
Locomotive, G.W.R. “ Lord of the
Isles ,” 46 * .
Quick Firing Gun, Model, 21 * .
Locomo: ive, L. B. & S.C.R. “ Besse
mer, " 21 * .
Railway Queries, Model, 283.
Locomotive, L.B. & S C.R.
ods, 22. Railway Signals, 238.
Locomotive, L.B. & S.C.R. “ Vent. Recharging Dry Battery, 283
nor," 71 * , 164.
Regulator for Model Locomotive, 262* .
Locomotive, L. & N.W.R. “ Black Relay, Resistance of, 215.
Prince,” 118 * .
Removing Broken Tap, 166 .
Locomotive, L. & N.W.R. 8 -Coupled Resistance for Motor, 213 *
Goods, 45 *.
Resistance of Relay, 215.

Reversing Gear for Launch Engine,
212 * .
Reversing Gear, Stephenson's 213*.
Rules for Sizes of Boilers, 117.
Safety Valve for G.N.R. Loco., 141*.
Shocking Coil, 71 *.
Shocking Coil, Voltage of, 282.
Signals, Railway , 238 .
Silencer for Oil Engine, 143.
Six Pole Tramway Generator, 281* .
Sparking Coil, 4.in. , 262.
Speed of Engine, 261.
Spiral Springs for Model Loco., 117 .
Springs for Model Loco , 117.
Starting Resistance for Motor, 213* ,
Saying Locomotive Firebox Plates, 70 *
Steam Motor Car, 164 .
Steel Sheet and Small Sections , 96 .
Sieel Tape, 117 ;
Stephenson Link Motion , 213* .

Tank , Water -Cooling, for Gas Engine,
212 .
Tap, Broken, To Remove, 166 .
T.B.D., Model, Engines for, 237 .
Telephone Failure , 95.
Telephone Troubles, 24.
Telephones, “ Gower Bell," 280 *.
Telephony, Books on , 140 .
Tender for Cardboard Loco , 212 * .
Tender for G.W.R. “ 3,031 " Class,
46 * .
Thunderstorm Demonstration , A , 70 .
Traction Engine, Castings, & c., 72.
Tramway Generator, Six .Pole, 281* .
Trunk Piston , 140 * .
Tyres for Railway Vehicles, 119 * .
Vertical Engine, Crosshead for, 23* .
Voltage of Shocking Coil, 282.
Water Cooling Tank for Gas Engine,
212 .
Water Power for a 32 c. p . Dynamo, 70.
Water Power to Drive Dynamo, 261.
Winding a Drum Armature, 362* .
Winding of Tripolar Armature, 141* .
Windmill Queries, 280.

Yacht, Model, Designing, 238 , 280 ".
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Constructed Driving
Pulleys.

By W. E. S.
N the construction ofa home-made lathe, fret-machine ,
IN etc., almost the first thing to consider, and that
which is absolutely essential, is a driving pulley of
sufficient diameter and weight that will be capable of
producing the necessary speed, and store the power for
Thework required .
Besides the difficulty of obtaining a pulley to suit the
requirements, it is also rather an expensive item ; there .

Arrange the three discs of wood, placing the smaller one
in between the two larger, taking care that they are per
fectly central, and then fix together by means of wood
screws.
Having now produced the pulley minus the lead filling
and brass bush , it will be seen by referring to sketch
(Fig . 1) that 144 ins. depth of lead is to be added all
round, which will represent a pulley of about 12 lbs .
weight.
If any other weight is required, it is only necessary to
multiply by .408 the space in cubic inches occupied in
lead, and the result will be the weight in lbs.
It will facilitate the running in of the molten lead if the
pulley is divided into segments, and this is arranged for

o

Fig . 2.

FIG . 1.
SIMPLY CONSTRUCTED DRIVING PULLEYS.
fore, to those who have slender purses, and who care to
go to a small amount of trouble, excellent substitutes of a
fair size and weight can be made by the amateur, quickly
and cheaply, by following the methods about to be de
scribed .
The pulleys are built up of discs of wood, and the
necessary weight is obtained by means of lead .
Three examples are shown, and we will make them of
one uniform diameter, say 12 ins., to simplify the de
scription somewhat.
To make a pulley similar to that shown in Fig . 1,
prepare two discs of wood, 12 ins. diam . by z in , thick,
also the centre disc, 8 % ins. diam . by 1 in . thick.

by inserting four pieces of z.in. square wood (a, a, a , a ,
Fig . 1 ), which can either be withdrawn after the lead has
set and the cavities filled again with lead, or they can
remain in their original position .
Before pouring the lead, a few screws sbould be fixed
into the other discs of wood, as shown in sketch ; these
will enable the lead to be firmly secured .
The bush can be of 34 in . diameter inside, and about
If ins. diameter outside brass tube ; on one end of this,
a circular piece of 3-16ths in . by 2} ins. diameter brass
plate, already drilled, as shown in sketch, should be
brazed.
To provide the groove for this description of pulley, a
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small steel cutter fixed on a wooden holder, similar to a
plane, will be necessary , as shown on Fig . 4. This tool
can be easily made by any amateur.
Another form of pulley is shown in Fig. 2 , which is
easier still to make than the previous example, this being
made of two or more pieces of wood 58 in . thick , and
finishing 12 ins. diameter. The inner edges round the
rim should be chamfered with a plane, so as to form the
band pulley, and the several pieces of which the wheel is
composed should then be fixed together with wood screws.
The discs should next be divided into twelve equal
parts, on a 4fins. radius, and is ins. holes bored at these
points, afterwards filling with molten lead . These holes
may be well countersunk on each side, and will then
retain the lead all the better. The same remarks respectº
ing the bush apply as in the first example .
The last form shown (Fig . 3) is made of two discs of
wood , i in . thick , and the inner edges of rim should be
deeply chamfered. No molten lead is required in this
case, but ordinary lead tubing of 34 in . or i in . diameter
is used .
The circumference should be carefully taken , and the
length of tube cut off to suit, one end of which should be
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London .
SUMMER ARRANGEMENTS.
Thursday, July 11. - Visit to the works of Messrs. Ran.
somes, Sims and Jefferies, and to the G. E.R. Loco
motive Depôt, Ipswich .
ALTERATION OF DATE OF VISIT TO THE LONGHEDGE
WORKS.
On Saturday, July 20th , a visit will be made to the
Longhedge Locomotive, Carriage , and Wagon Works of
the South Eastern and Chatham Railway at Battersea,
by the courtesy of J. W. Barber, Esq., locomotive
superintendent of the Chatham and Dover Section .
Members are requested to meet in the Booking Office of
the Wandsworth Road Station , at 3 o'clock. It should
be noted that the date of this visit has been altered from
July 6th, as originally announced, to July 20th .
All enquiries with regard to these visits should be
addressed to the Hon . Sec., Mr. HERBERTSANDERSON,
“ The Mount,” Ealing, W.

FIG . 4 .

FIG . 3 .
SIMPLY CONSTRUCTED DRIVING PULLEYS.
tightly plugged with wood, leaving out 2 ins. of the wood
plug protruding, which is to fit in the other end of tube
when in position round the rim of wheel. The tube
should be fastened to wheel by copper clips, screws, or
nails, as may be most convenient.
Itwill be noticed that in this example there is not any
provision for the band, but a wooden pulley can be easily
attached to the side, or at a different position of crank.
shaft.
The method of fixing any of these pulleys to the crank .
shaft, or the arrangement of driving generally, depends
largely upon the form of crankshaft or axle the reader
may happen to have ; but in most cases it will be found
that if the bush fits the shaft nicely, the wheel can be
firmly secured by a small key fitting a slot in the bush
and a “ flat," which should be filed on the shaft.
It may be found advisable in somecases to add extra
pieces of wood to thicken up the wheel at the middle.
This would help to make a much stronger and steadier
job of it, reducing the chances of “ wobbling ,” and en
abling the maker to ensure the wheel running true and
remaining so . This is a point, however,which may well
be left to the discretion of the reader.

Provincial Branches .
Edinburgh.- A meeting of the Edinburgh Branch
of the Society of Model Engineers was held in their
rooms, 13 , St. Charlotte Street, on Monday evening,
May 27th , at eight o'clock, there being a good attendance.
Mr. Thomas Berry presided. The minutes of the last
meeting were passed . Owing to the serious illness of the
Hon . Sec. (Mr. J. W. Kirkwood ) an interim secretary
was appointed. Arrangements are being made to visit
several of the large works, and also the Glasgow Exhibi
tion during themonths of June, July , August. A number
of American workshop tools were exhibited. The Society
have obtained a 5 % -in . turning lathe and other workshop
tools for the use ofthe members. The meeting terminated
at ten o'clock . - W . T. DUNBAR, junr., Interim Secre
tary, 34, Gilmore Place, Edinburgh .
Glasgow . - The usual fortnightly meeting of this
Society was held in the Grand National Halls on Friday,
May 24th , Mr. David Thomson presiding. The principal
item of discussion was the best means of increasing the
membership . After several suggestions had been dis
cussed, it was proposed by Mr. Ashfield , and seconded
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by Mr. Falconer— " That we spend a day at the Exhi
bition ,” which was carried . Mr. Ashfield moved that a
member be elected to fill Mr. Frames' place on Com
mittee. Mr. Ashfield proposed Mr. Falconer, seconded
by Mr. Park . The next meeting of the branch will be
held in the Grand National Halls on Friday , August 2nd,
at 7.30 p.m. - ANDREW LANG , Hon. Secretary , II, Dale
Street, Bridgeton,Glasgow .
Leeds. -A meeting of the Leeds Branch of the
Society of Model Engineers was held on Tuesday even
ing, June 4th , when we had several model engines at
work under steam . We had also several presentations
of engineering books towards the library , which was
formed at our last meeting . The following meeting was
held on Tuesday, June 18h.-W. H. BROUGHTON , Hon .
Secretary, 262, Carlton Terrace, York Road, Leeds .
Liverpool.-- The last monthly meeting of the Liver
pool Branch of the Society of Model Engineers was held
at the Balfour Institute on Wednesday , June 5th , and
after theminutes of the previousmeeting had been read
over and passed , the Chairman (Mr. Dawson ) gave a short
lecture on the construction of a 12 h.p. single steam
engine, the methods of proportioning the various parts of
which were clearly described and illustrated by means of
diagramson the blackboard. A vote of thanks was after
wards accorded to Mr. Dawson , and the meeting termi.
pated at about 9 45 p.m. The nextmeeting will be held
on Wednesday, July 3rd , at 7.45 p.m.-F. Ť . STEWART,
Hon. Secretary, 14 , Adelaide Road , Kensington, Liver
pool.

To Readers in the Stroud District.
A BRANCH of the Society of Model Engineers is pro
posed to be formed in Stroud. Mr. W. Crow and Mr. C.
Gripper are taking upon themselves the onus of the pre
liminary work , and a good response from model engineers
in the district should enable them to report the formation
of a strong branch . Will anyone wishing to join kindly
send his name to Mr. W. Crow , Frome Park Road ,
Stroud ; or to Mr. C. GRIPPER, Cainscross, Stroud ?
CONSEQUENT upon the extensive operations of the
English company which has recently taken over the
Dunderfield iron deposits in Norway, which are being ex
ploited by means of Edison's most recently developed
electrical process, Mr. Theodore Waters contributes to
the June issue of the Idler an exhaustive description of
Edison's plans and methods, giving the whole history of
the development of the scheme in Mr. Edison's mind,
and his ultimate practical success . The article is excep
tionally well illustrated with photographs and drawings,
among others being a fine full.page drawing of Mr.
Edison by W. D. Stevens.

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 MACHINE DESIGN. - Part I. By
W. Cawthorne Unwin , F.R.S. New edition .
London : Longmans, Green & Co., 39, Paternoster
Row . Price 75. 6d . Postage 4d. extra .
A text-book which has been a factor in the education
of a whole generation of rising engineers is worth more
than a passing thought. Instinctively many thousands
ofmen in the profession remember “ Unwin's Machine
Design ” as the source of information which served them
in the earlier stages of their careers, and guided their
knowledge into practical channels. It is no easy matter
to keep such a book fully up to a standard so high - one
can imagine a tendency to thinking that what was “ best
practice ” so many years ago is good enough now . That
may sometimes be true, but the publishers of this volume
evidently realise the fact that it is not the sum total of
engineering science. New methods and machines are
constantly being required, and that this is fully appre
ciated is shown by the fact that the new edition before us
contains about a hundred pages more than in previous
issues, besides which a number of modifications in treat
ment have enabled other improvements to be made. We
need hardly add that as a treatise on machine design we
consider this volume still holds its deservedly foremost
place.
PROGRAMME OF TECHNOLOGICAL EXAMINATIONS
1901-1902. City and Guilds of London Institute.
London : Whittaker & Co., Paternoster Square.
Price gd. nett. Postage 3d. extra.
The programme of the City and Guilds” Techno .
logical Examinations for 1901-1902, lies before us, and is
divided into the following general sections :-List of chief
alterations in examinations ; lists of officers, Examining
Committee , & c.; regulations, including registration of
class, qualifications of teachers, examinations, reports on
results and inspection of classes ; rules for forwarding
specimen work ; calendar ; dates of examinations ; sub .
jects of examinations ; list of prizes for 1902 ; and a list
of persons registered as qualified teachers in technology.
CONDUIT WIRING AND ERECTION . By L. M. Water
house, A.M.Inst.C.E., A.M.Inst. E.E. London :
S. Rentell & Co., Ltd., 2 , Exeter Street, Strand,
W.C. Price 2s . Postage 2d. extra .
We have more than once expressed our conviction that
the steel tube, or “ conduit ” system of electric wiring is
the most practicalmethod so far devised. The little book
under review is, therefore, welcome, as it shows in the
clearest manner the proper ways to make use of the con
duit system , and especially of that form of it made and
supplied by the Simplex Steel Conduit Company. The
book is thoroughly well illustrated and neatly printed .
TWENTIETH CENTURY INVENTIONS - A FORECAST.
ByGeorge Sutherland, M.A. London : Longmans,
Green & Co. Price 4s. 6d. net. Postage 4d .
The work of predicting the course of industrial inven.
tion during the twentieth century appears to be an
ambitious undertaking, especially when we consider how
marvellous has been the progress of scientific discovery
during the century which has just closed, and what un .
looked for applications of science to industry have taken
place. We must admit, however, that in the volume
before us Mr. Sutherland has shown a discriminating
intelligence and a very wide knowledge of industrial
requirements, with the result that the majority of his
prognostications seem likely to be fulfilled at somemore

:

Model Engineers' and Electricians' Asso
ciation , Sydney .
A meeting of the Model Engineers' and Electricians'
Association was held on Tuesday, April 16th , at the
Queen's Hall, Pitt Street, Sydney. There was a fair
attendance. The chair was occupied by the vice presi
dent, Mr. O'Donnell. Six new members were elected .
A lecture on “ Invention and Genius under Federation ”
was given by Mr. E. J. Paton , an American engineer.
The lecturer dealt with the subject in an interesting
manner,and during thedelivery was frequently applauded .
At the close of his address Mr. Paton was accorded a
vote of thanks .
The association meets third Tuesday in each month .
The following are the dates : - July 16th , August 12th ,
September 17th, October 15th , November 19th , De.
cember 17th , 1901.-J. MOORE , Assist. Hon. Sec.
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or less distant date. He touches upon such varied
problems as natural power, artificial power, storage of
power, travelling by road and rail, marine propulsion,
agriculture , mining, warfare, electric messages, and
music, and indicates the principal directions in which
advances are likely to be made. In some instances
he goes so far as to suggest the details of the mechan .
ism which will be needed to produce the desired
result. To show how nearly he appears to have hit the
mark in one prediction which he makes, we may refer to
his suggestion on page 119 for a vehicle which shall pro
vide its own track in the form of a large rigid steel hoop,
on the inside of which runs a small truck wheel, the large
hoop constituting a continuousrolling track , in which the
ordinary vebicle or truck wheel travels, instead of running
on the road. Curiously enough, a motor car actually
built on this principle has just concluded a series of trials
on the Continent (see the Engineer for May 31st, 1901,

Model -making for
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Beginners .

( This series of articles is especially intended for those amateurs
whose stock of tools is a minimum , and for those whose practi.
calacquaintance with model-making is equally limited . In
order to make the articles as usefulas possible , it is the special
desireof the ruriters that readers shall discuss their difficulties
with them , directing their queries to “ Beginner," clo The
Editor, THE MODEL ENGINEER, 37 & 38, Temple House,
a stamped
Street ,London,
Tallisinvariably
unable
the reader isinvelope
. Where addressed
for reply
enclosed E.C.,
being
to get a model to work, or to locate the fault, the model itsel ,
should be sent, carriage paid both ways,when advice on itwill
be freely given .
Practical suggestions from readerswillbe gratefully received ,and
the Editor, will be glad to hear from those who wish to make
any special model. Such suggestions will,where possible, form
the basis of future articles.)
V. - A Model Hot- Air Engine.
By A , Aston .
models for an amateur to construct, and it also
has some considerable advantages which make it
ery useful for beginners, whilst it is a most interesting

OIL

Fig . 5

Fig . 4

J
Fig.3

T

Đ

Fig . 1. - SIDE ELEVATION OF HOT-AIR ENGINE — HALF SIZE.
page 561) with most satisfactory results, this construction ,
of course , being mainly advantageous for roads with very
loose or uneven surfaces. We regret that space will not
permit our entering more fully into the predictionsmade
by Mr. Sutherland, but we can cordially commend bis
book to those of our readers who want some sound advice
as to the most profitable channels in which to direct their
inventive faculties.
A BRIGHT little journal, of special importance to men
of the Coastguard service, but almost equally interesting
to anyone with a seafaring inclination , is issued under the
appropriate title, The Bluejacket. It is a monthly pub
lication , and copies can be obtained (1d.) from Messrs. E.
Marlborough & Co., 51, Old Bailey, London, E.C.

machine in itself. Hot-air engines may be made in a
variety ofways, but I think that one of the simplest forms
is that shown by the photograph and illustrations to this
article , which will give some idea of the machine I have
built on this principle. It may be fairly said that any
amateur could make the model, since the one here
described is made almost entirely of scrap materials, the
exceptions being the flywheel, bedplate columns, crank
disc , piston, and bearings.
The baseboard of the model is of walnut, ii ins.
by 4 ins., in the present instance cut from an old
sewing machine top, and is French polished . The six
brass columns, shown full size in Fig . 3 , should bemade
of brass , and have screws at top and bottom for attach
ing to baseboard and bedplate. In my own case these
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columns are soldered to the top plate , but they can be
done either way ; if preferred , they may have a hole
drilled through them , and tapped to take separate screws
top and bottom . The bedplate itself is made from an old
brass nameplate, and was 8 ins. by 3 ins. before the edges
were turned down ; this was done by hammering over a
hard wooden block . A slot is cut in it for the flywheel
to run in . The flywheel of the engine is 4 ins. diameter.
Wheels can be picked up almost anywhere which would
serve the purpose , and the shaft would probably have to
be made to suit. In this case it consists of a piece of
3-16ths in . silver steel rod, which is obtained perfectly
true and bright, and therefore saves any turning.
The bearings are shown separately, full size, in Fig . 4 .
They are very simple in construction , made of brass, and
have a tail screw wbich is secured through the bedplate
by a nut underneath . Points like these , however, can be
devised by readers, without much trouble, to suit their
own convenience.
In a hot air engine two cylinders are necessary ; one is
generally called the “ displacer ” cylinder, wbilst the
other is the power cylinder proper. The displacer cylin
der is shown at D , Figs. I and 2, and is a piece of cycle
tube, if ins. diameter and 4 ins. long. This is plugged at
the back end with a disc of brass brazed in , whilst the front
end is fitted with a cover, which contains a gland similar
to a steam engine cylinder. Inside the displacing cylinder
is the displacer itself. This displaceror displacing piston
is also a piece of cycle tube 4s in . less in diameter than
the inside of the cylinder, and is shown by dotted lines in
Figs. 1 and 2. It is fitted with a disc of iron at each end
brazed in so as to form a light, hollow piston. It might
consist of a suitably shaped tin with a lid fixed on, and it
must be very light or it will rub on the bottom of cylinder.
The gland is made as long as possible - 34 in . in this case
-so as to dispense with a crosshead guide, and the piston
rod is formed from a piece of No. 10 gauge cycle spoke.
This goes right through the displacer piston , being
brazed where it passes through each end, and a small
brass fork or crosshead is screwed on the outer end of it.
The power cylinder P is a piece of 11 16ths in . cycle
tube, 27/8 ins. long. This has a trunk piston about an
inch long, packed with cotton so as to slide freely, and is

tube is cut, the ends screwed, and a union fitted as shown
at ), it will make it easierfor fitting together. Two con
necting -rods are necessary , and these were, in the present
instance, filed from two wrought-iron nails to the shape
shown in the drawings. The connecting rod from the
displacer cylinder is 27 ins. centre to centre ; whilst that
for the power cylinder is 2 % ins. centre to centre. The

Fig . 6.- PHOTOGRAPH OF HOT-AIR ENGINE.
power cylinder is supported on two standards ; these are
made from pieces of sheet brass about h in . wide, built
up into the shape shown and soldered together. They
are then carefully set in position and soldered to the bed
plate and the cylinder itself, care being taken to keep
the latter perfectly upright.

H

T

D

Fig . 2. - PLAN OF HOT-AIR ENGINE - HALF SIZE.
fitted with a connecting-rod in a similar style to the piston
of a gas engine. A cover is fitted to the top end of the
power cylinder, and into the middle of this is screwed a
3-16ths in . tube, which connects the power cylinder with
the displacer cylinder. This tube is omitted from the
plan drawing ( Fig . 2 ) for the sake of clearness. If this

The back end of displacer cylinder is fitted into a heat.
ing chamber H , which consists, in my case, of a piece of
copper tube lined with asbestos, and having a perforated
cover at the top, and three feet riveted on at the bottom
to raise it from the baseboard . There is no reason why
tin or iron tube would not do for this part of the engine.
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Near the bottom of the heating chamber is a hole on one
side, through which is inserted a gas burner made of a
short piece of brass tube, shown separately , half-size, in
Fig . 5. This is made as follows : At 1 % ins. from one
end file two 88-in . holes (h ), and near the other end cut
V pieces out with a hack -saw , and close up, as shown, by
bending. Also double up the end so as to close it up,
after which three holes must be filed where the hack -saw
cuts have been made. To use this burner, place the
curved end through the hole in heating chamber, so that
flames going from the three holes will surround the end
of the displacer cylinder. Insert an ordinary gas burner ,
attached to a piece of brass tube, into the open end of the
burner and tube, and connect with a gas supply by a
rubber tube, the arrangements practically constitutiog a
Bunsen burner . Although gas is very convenient, the
engine will run quite as well with a good spirit burner
instead.
At 7 is shown the cooling tank which surrounds the
front end of the displacing cylinder. This looks very
well ifmade square, and itmust be soldered to the cylin
der, so as to be quite water tight. It is fitted with a small
cock at the bottom end, to run off waste water when re
quired , and is also connected by two tubes, one at the top,
and one at the bottom to the large tank seen in the back
of the photograph , which is really the coolwater reserve.
This latter tank consists of an old vaseline tin , which is
specially suitable because it has a well-fitting lid , which
will keep out dirt.
The crank disc consists of a piece of turned brass fitted
tight on the shaft,and having a pin projecting long enough
to take the ends of the two connecting -rods. This pin
must be fitted in the disc so that its centre is exactly
2 in . from the centre of shaft, thus giving 1 in . stroke.
The drawings, Figs. 1, 2, and 5, are half-size, so that
anyone can take the dimensions straight off. Figs. 3 and
4 are full size. Considering that the engine cost less
than 25. 6d. to make, I think it looks very well, and it
will run a whole day, driving a small model fountain , if
required. It is necessary to see that it runs quite freely
in every way, and a good supply of cold water is neces.
sary. This is obtained by having a large enough reserve
tank , but if convenient a little fresh water running con
tinually from the tap would be an advantage - a mere
dribble would be sufficient. I am pleased to be able to
give these particulars in return for the help I have received
from the staff of The MODEL ENGINEER in answer to my
queries through the post.
EFFICIENCY OF THE ACETYLENE FLAME. — Experi
ments carried out at CornellUniversity by Professor E. L.
Nicols, show that the total efficiency of the acetylene
flame is superior to that of any other, except the mag .
nesium flame. The total efficiency is compounded of the
luminous and the thermo- chemical efficiency.
The
luminous efficiency is the percentage of the total radia
tion wbich consists of visible light. That percentage is
! '5 in the paraffin candle, 26 in the oil lamp, 1'2 to 24
in the gas jet, 5 to 6 in the glow lamp, 2 to 7 in the in
candescent gas lamp, 12'5 in the magnesium band, and
32 in the vacuum tube. The arc light has a luminous
efficiency of 10'4, and the acetylene lamp of 10'5. The
thermo-chemical efficiency of the acetylene lamp (i.e., the
ratio of radiation calories to total calories due to chemi.
cal combination ) is 0'225. Hence the total efficiency is
0 *225 by 0-105 equals o '0236. Another experiment car
ried out with a larger flame (“ normal ” size ) gave O'0190 .
This is at least double the total efficiency of the arc light,
though , of course , this total efficiency has nothing to do
with " financial” efficiency or cheapness. Otherwise the
magnesium light would be the cheapest source of light. Electrical Review , N.Y.
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How to Build a Model Caledonian
Railway Express Locomotive ,
“ Dunalastair No. 3."
( Continued from page 255 , Vol. IV .)
ONTINUING the description of the boiler this
Comonth, on Plate Idarergaven details of thesaretis
valve and regulator. ( Figs. 33 and 34. )
Castings can be made of the boiler seating and the base
of the safety -valve, the pillars being turned up out of brass
rod . The boiler seating should be correctly saddled to the
curve of the boiler, and faced in the lathe on the upper
side to receive the base of safety valve and then sweated
on and countersunk riveted to the shell. As will be seen
by the drawing, two small notches will have to be filed
in the seating to allow a clear passage of steam to the
pillars.
The base of the safety valve may then be drilled and
tapped for the pillars, and also drilled for the fastening
screws and the eye bolt of spring . The valves should be
carefully fitted and ground in their seatings, and the lever
--which is best shaped out of 15 S.W.G. steel plate
arranged so that the projecting points exactly engage the
centresof the valves. The bole in the lever for the spring
should be drilled a little below the level of the valve
seating. This spring should be coiled from 20 S.W.G.
steel wire and be adjusted by the nuts on the eye bolt.
These nuts are on the underside of the base, and not in
the most desirable position , but they cannot be conve.
niently arranged in any other place in a 34 in . scale
model, and therefore the valve will have to be taken off
for each adjustment.
The casing of the safety valve can be made of very
thin brass, the base just being spun , and then worked
down at the sides so that it may properly sit on the boiler
cleading. The upper part, which encases the columns
and spring, can be soldered to the base.
The regulator, which is of the “ Stroudley " type, and
is one which works well in model practice, is fully de
scribed in “ Model Boiler making,” and therefore it is
not proposed to give a detailed description of it here.
There is one point in which it differs from those described
elsewhere, and that is the fixing to the boiler. The elbow
at the base of the upright pipe has lugs which are filed to
the proper radius, and screwed to projections of the
strengthening plate of boiler at dome opening. The
detail of the regulator (Fig. 34 on Plate VI) clearly shows
this,
The boiler can be lagged with asbestos millboard , and
then covered with tin plate ; the barrel should measure
378 ins. over the cleading, and at the firebox the cleading
will have to be sufficiently clear of the shell to allow the
reversing.rod to pass between them . The outer dome
can be made in two or three ways. The most usual is to
obtain a casting and turn it up as thin as possible, but with
this engine, as there is not much room between the outer
and inner domes , the better way would be to have a dome
spun by a professional metal spinner, and for this it will
be necessary to supply a wooden pattern . Another very
good way would be to make the lower part of a piece of
thin copper tube, silver soldering the top, which is in
shape a semi-sphere, to it. The dome being a painted
one, the joint will be invisible. The cab and splashers
can be made from 18.gauge brass plate. It will be noted
that the radius of the splashers is not struck from the
centre of the axle , but a little above it, as shown on the
drawing. The edging of the cab may be of bright strip
brass soldered on, or of steel, in which case , as soft sol.
dering is not practical, lugs must be brazed on , and
through these, fixing screws to the cab front. The lugs
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should be arranged on the inside of the cab. Of course ,
the steel edging may be directly hard soldered to the cab
curve. The cab roof should have angle fixed to it, as
sbown. The foot-plating should be fixed to the frames
with angles and edged with angle brass at the front end
of which the ornamental finishing will bave to be hard
soldered to it, and at the back the steps similarly fixed.
The face of these must be left flush with edging. The
handrails and standards should , to be most realistic ,
be made in steel and left bright, and care should be
taken to make them not too clumsy, as, if they are too
large, they may spoil the whole appearance of the en
gine. A dummy whistle and lubricators are shown on
the elevation ; the addition of these will considerably
heighten the effect.
The bands round the boiler should be made from thin
strips of brass or tinplate tacked on to the cleading on the
underside with soft solder, either before or after painting,
preferably at the latter time, as the boiler can be painted,
and then the painted and lined bands placed over and
tacked on , the paint being made good at the point of
soldering. On the elevation (Fig. 32) the lining-out of the
engine is indicated . The colours can be matched from
the coloured plate of the Caledonian engine, published
by our contemporary the Locomotive Magazine, the boiler
being painted a deep Prussian blue, bordering on indigo ;
rims of wheels, inside framing, smokebox and chimney,
black ; lining out, black and white ; and outside frames,
footsteps, and buffers , chocolate brown. The buffer beam
is, of course , painted vermilion, the same colour being
used on nameplate and framing girders.
The coupling rod shown in these drawings is not made
exactly like the original, the milling being dispensed
with . Of course , if the builder has the necessary appli
ances, the coupling rods may be fluted the same as in the
original, excepting that it is advisable only to do this on
the outside face, because the metal in the centre of the
rod would otherwise be left too thin .
The bogie equalising.bar and spring must be fitted
before the engine can be made ready for testing. The
equalising bar can be made from steel plate about 3-64ths
in . tbick , and will have to be set as shown on plan ( Fig .
35 ), to allow spring buckle to clear. At the ends of the
bar blocks will have to be riveted between the plates,
and these blocks must have a sinking in them on the
underside to engage the projecting studs on the top of the
axle boxes.
The spring must be carefully made and should not be
too rigid (it should deflect at least 48 in . when a weight
of 10 lbs. is placed upon it). A very good method of
constructing model laminated springs is described in
the Query department (No. 3,801, May 15th , 1901).
This method allows the spring to be sensitive, and yet to
all appearances be made to scale . The end of the spring
must be eyed and forked for the hanger. Fig . 22 (Plate
IV , May ist issue) shows the arrangement of fastening
the buckle to the bogie frames.
( To be continued . )
Sir ALFRED HICKMAN , M.P., is reported by the En
gineer to have said that, unless he was misinformed as to
the results obtainable, he should in the course of a very
short time “ scrap " the whole of his steam engines and
boilers, though they were put down at very great cost,
and substitute the Mond system . The gas produced by
this process was not only suitable for driving, but for
heating. The cost
fuel, as compared with the old
plan of using coal in the mill ſurnaces was only one
fourth , and there was a great increase in the yield , as
there was no oxidising flame.

How

to

Make

Printing

July 1, 1901.

an

Amateur's

Press .-- I .

By “ PRACTICAL.”
'HE illustrations accompanying this article show a

good materials used , will last for years, and will
print anything, from a visiting card to a small poster,
giving a light enough impression to the one so as not to
cut the card , and a firm impression on the other so as to
show solid letters (not looking as though printed with a
mixture of soot and water ), and this without damping the
paper. The printing press, as shown in the drawings, is
intended to be inked by hand, and this is really the best
kind for amateur use , there being only one roller to keep
in order, as against three or four in the case of a self
inker. Neither is a self- inking press such a gain in speed
as may be supposed — that is, from an amateur point of
view - as they require far more making ready, which, for
the comparatively short numbers which amateurs deal
witb, more than counter-balances the slower printing of
the hand inker.
The size of the press I am about to describe is what is
technically called a
crown folio ” -that is, it is 15 ins.
by 10 ins. inside of the iron chase, so that, if it is re
quired, it will print " demy folio ” bills. The timber
used in the construction must be well seasoned and dry.
Beech is as good as anything ; but oak, ash, or American
birch will do very well, provided it is straight-grained .
As all parts are fully dimensioned in thedrawings, I need
not give sizes here ; but I may just mention that if a
smaller press is wanted , the sizes of timber can bereduced
in proportion. At the same time, my advice is — do not
make a small useless press ; and one which prints anything
less than to ins. by 8 ins. at its largest, is useless from a
practical point of view .
Before starting on the construction, it may be as well
if I describe the action of the press when in use, so as to
make all clear before we start, and avoid needless repeti
tion .
An end elevation is shown in Fig i and a side elevation in
Fig. 2 , and by the aid of these two figures I will endeavour
The bed - frame A and
to show how the press works.
the standard B are halved together, as shown , the former
supporting the bed , with the formeof type on it, and the
latter carrying the arrangement of levers by which the
necessary pressure is obtained.
The bed of press is shown at C and the platen at D.
The latter is forced down by the toggle- joint at E , which
is straightened by pressing down the lever F. On re
leasing the latter the platen is lifted by a weight hung on
the hook G.
To take off the printed copy and put on fresh paper,
the bed is run clear of the platen, and the forme is inked
at the same timewith the hand roller.
The bed frame is the part to make first ; the construc
tion is very simple, as shown in Fig. 3. The two side
pieces H are mortised near the ends to a depth of 1 in .,
as shown in detail in Fig. 4 , and the cross -pieces I are
tenoned to fit in the mortices, as shown in Fig . 5 .
Take notice that the cross -pieces are less in depth than
the sides, so that the tenon is a “ barefaced ” one - that
is, has a shoulder at the bottom side only.
The frame is fixed together by the two bolts K , which
pass through the sides, on the inside of the cross-pieces,
as shown.
The sides must be rabbeted at the top inside corners,
and a strip of iron, i in , by 4 in ., screwed in as at L (Figs.
3 and 6 ). These strips of iron must be perfectly straight
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and parallel when fixed, both on the top and at the
sides.
The standard is shown complete in Fig . 7. It is put
together in the same way as the bed frame, at the bottom
end only , the crosspiece M being tenoned into the sides
and fastened with a bolt. The two sides are cut away at
N , so that the bed frame will fit tightly into the recesses
thus formed , and the crosspiece M must be the right
length to allow the standard sides to fit close to the
sides of the frame, to which they are fastened eventually
with a screw bolt at each side.
The two crosspieces O are iron, 2/2 ins. deep by 58 in .
thick ; they fit into the sides of standard , as shown , and
are fixed there by a bolt passing through them at each
end. A fin . hole must be drilled through both pieces
of iron, exactly in the middle , see P.
The bed of press is formed as shown in Fig . 9 ; it is
18 ins. long by 12 ins. wide by 3 ins. thick, and the grain
must run the short way as shown in the drawings. It
must be planed up quite true and level on both sides, and
must be exactly parallel in thickness and out of twist.
At the two bottom corners, strips of iron , similar to those
in the bed frame, must be let in , as at R. These are to
run on those in the bed frame, consequently they must
be true and straight.
Two pieces of angle iron are fixed on just inside the
two strips R , as at S , and as these are to run between
the strips L , they must be fixed the proper distance apart
to allow the bed to slide along easily, but without any
side play .
As these angle irons will materially stiffen the bed of
press , they must be fixed with fairly long screws ; 13.in.
No. 12 will do well.
Two short legs must be put in near the end of bed
frame to raise it up level, as shown in Fig . 2 at T. They
are simply mortised in about 1/2 ins., and fixed with a
wood pin .
It will be noticed that I have shown the ends of the
sides of standard and bed frame rounded off. This is a
matter of appearance only , and makes no difference to the
working of the press in any way ..
The bed should now slide easily along from end to end
of frame, and should rest level on it without rocking at
any point. If it does not do so , the remedy is obvious,
and should be applied before going any further.
In the next chapter I will show how to make the
platen ; also the impression arrangement and lever to work
the same.

OF DRAWINGS AND REFERENCE
LETTERS ( see page 9 ).
Fig. 1. End elevation of press (impression on ).
2. Side elevation of press (impression off).
3. Bed frame complete.
4. Detail ofmortice in sides to receive crosspiece.
5. Detail of tenon on crosspiece to fit in sides.
6. Section on line A , B , Fig . 3.
7. Standard complete.
8. Section on line C , D , Fig . 8 .
9. Bed complete.
> 10. Cross -section of Fig . 9 .
11. Section of angle iron S.
A. Bed frame. B. Standard . C. Bed.
D. Platen . E. Toggle joint. F. Impression lever.
G. Hook for balance weight. H. Sides ofbed frame.
I. Crosspieces of bed frame. K. Bolts to hold frame
together.
L. Iron guides. M. Crosspiece in standard .
N. Halving to take bed frame. 0. Iron pressure bars .
P. Hole for pin . R. Iron bearing surface,
S. Angle iron for guides. T. Legs of press.
( To be continued . )
EXPLANATION

Motor Cycles and How
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Con

struct Them .
By T. H. HAWLEY.
( Continued from page 271, Vol. IV .)

VIII. - HANDLEBAR, SEAT-PILLAR , BRAKEWORK ,
TUBE -BENDING , ETC.
SSUMING that the main structure of the tricycle is
A
now complete , with the wheels built up and
roughly in position , we may take a look round at
a number of small parts and attachments which will next
occupy a considerable amount of time, though adding
little in appearance toward finishing the machine ; but,
as the work is necessary, it were better done now before
we commence on the motor itself. The various small fit
ments referred to are as follows :-Handlebar, seat-pillar,
complete brakework for front hub, and also rear axle,
mudguards, transmission gear, and gear box.
There is also other work of this class in the shape of
clips, levers, connecting rods, & c., for the manipulation
ofthe advance sparking , the carburation of spirit , release
of compression , & c., but these may conveniently be left
until the motor, carburator, & c., & c., are in position,
when the exact arrangement and distances will be more
easily traced.
If the work we are now about to enter upon is to be
done throughout from castings, stampings, and straight
tubes, there is a fine opening for the practice of the virtue
termed patience, for there are a great number of indi.
vidual pieces to be machined or shaped up with the file ,
and, moreover, the work is somewhat exacting and will
not admit of short cuts or slipshod methods.
There is probably no part of a machine which so surely
betrays poor workmanship , or want of skill as a fitter on
the part of the workman , as the brakework and similar
small attachments; and no matter how well the main
structure is built up, the whole thing assumes a shoddy
aspect if those smaller fitments will not bear inspection.
Nor does the matter end with appearance only, for the
number of joints in the brake mechanism demand good
fitting, or there will be lost motion , which will affect the
efficient working, rattling, which will offend the ear, and
absence of that nice adjustment so essential in any such
piece of good mechanism .
To take the work in order, we may commence with the
handlebar and seat-pillar, which will introduce a new
operation in the shape of tube -bending , and also lap -joint
forming.
Steel tubing may be bent or shaped by various methods.
In factories where large numbers of similar pieces are to
be produced , powerful rolls are employed, and the work
is done cold ; but for special or odd jobs of exceptional
shape, the tube is heated to redness, and the desired
shape produced, with or without blocks or tools, accord
ing to the skill of the workman and the existence of suit.
able tools.
Cold bending, however, need not be discussed in the
present relation , and the principles of hot bending, with
simple appliances only, will occupy our attention .
The first consideration is retaining the circular section
of the tube, any flattening at the curve giving the bar a
very bad appearance and decreasing the strength. To this
end, then , it is usual to fill or pack the tube with some
substance which will resist the pressure at the bend and
maintain the circular shape. In cold bending, lead is
melted into the tube, and run out again after the work is
completed. A recent improvement for cold bending is a
flexible spiralmandrel of steel, which is inserted within
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the tube, and then screwed up with a ratchet until it bears
hard on the inner wall ofthe tube ; the tube may then be
treated as a solid bar. Another packing for cold bending
is resin , which is melted into the tube in similar manner
to lead. But for hot bending, fine Calais sand , rammed
hard , is the best filling.
One end of the tube is tightly plugged with either steel
or hard wood , the sand is then rammed in tightly , bit by
bit, until the tube is filled in within a couple of inches,
when a second plug is driven in , and the bar is ready for
the fire. Two points must be watched - the sand must be
dry, or an accident may occur through steam forming,
hence it is best to bake the sand before using ; the other
thing is that the plugs must be tight, and by means of a
slight taper have a good hold on thetube, and in fitting the
plug the quantity of sand must be regulated so that the
plug bears hard on the sand, and is at the same timetight
in the tube.
The tube may now be bent either with orwithout shap
ing blocks, the latter, of course, facilitating work and dis
pensing with part of the skill required in bending without
their aid ; but whether shaping blocks are used or not,
the golden rule to remember is that the tube will bend
quickest at the hottest point, and the symmetry of the
resulting curve is entirely dependent on placing the heat
at the right point, the shaping block merely acting as an
assisting guide. Thus, if a quick bend is required , the
heat must be confined as much as possible to the exact
place where the sharpest bend is to be ; but if a fairly
long and gradualsweep is required , then a corresponding
length of tube must be equally heated to get the shape in
one heat : whilst longer curves still may be got in two or
three heats, though it is here that nice judgment in the
use of the blowpipe is required in order to maintain the
true line of the curve.
Blocks for bending may be of cast iron, or for single
jobs of wood ; the outline simply follows the inner curve
desired, and a half-round channel, corresponding to the
section of the tube to be bent, is formed in the face of
the block , and the block held in the vice.
In making a single bar, however, I would dispense
with the block altogether, trusting simply to the eye and
correct location of heat, with a simple template cut to the
curve as a guide. The bar will be more easily formed if
made in two pieces and afterwards joined up with a liner,
as described in the chapter on brazing. Such a bar will
also be stronger .
Let the length of tube be some inches longer than is
required , then all that is necessary is to get the right
curve without troubling about its exact location with
regard to the ends of the tube, and in making the second
half there is only the curve to match , the various ends
being sawn off to make two similar pieces.
On this system , make a chalk mark at the centre point
of where the bend is to be, leaving, however, a surplus
inch or two at each end. Now apply the blowpipe flame
to the chalk mark , revolving the tube meantime to en
sure equal heating all round. Confine the heat as much
as possible , and when at a bright red place one end in the
ordinary vice and take a slow , steady pull, noting the inner
side of the curve that no creasing occurs.
After the first pull, try the bar by the template , and if
a second heat is needed note whether it is to the left or
right of the original chalk mark , and make a second mark
accordingly ; then place on the hearth as before , and let
the second heat merge into the first, so as to maintain the
equality of the curve.
To deal, however , with the specific job in hand, as
shown in Fig . 32, the duration of the curve is only 68
degs., and the bend is by no means difficult, so that it
may be got in one heat, and , when the two halves of the
bar are nicely matched in the curved portion , they may
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be cut to the length shown and joined up, taking care
that the liner is thoroughly brazed. The drawings explain
all details except the gauge of the tubing. The handle
bar itself should be 18 gauge and the down stem 15
gauge ; the diameter, although given in millimetres, is
practically i in . and the down stem 78 in .
The down stem may be joined to the handlebar either
by a machined socket, as shown in Fig . 31, or by form
ing a lap-joint out of the down stem . If the socket-joint
is preferred , the socket must be passed on the bar before
it is joined, as it will not, of course, pass the bend ; the
lower end of the T.socket is turned to fit the inside of the
down stem , as shown by dotted line at a , forming what is
known as a flush joint at b. If the lap- joint method is
preferred , and there is no doubt it is a stronger form of
joint if properly made, the whole of the lap is to be formed
out of the down stem , and as the seat-pillar (Fig . 33) is
also a lap joint, a few wordsmay be devoted to themethod
of forming the lap .
The tube on which the lap is to be formed is placed
vertically in the vice, and the hack -saw passed truly down
its centre for a distance somewhat in excess of half tbe
circumference of the bar to be “ lapped,” say, in this
case , 158 ins.; it is important that the saw cut, particu
larly at its termination, be in the centre of the tube,
otherwise the lips will be unequal, and the stem cannot
join the bar centrally.
The tube end is now made a bright red heat and driven
on to the anvil beak or a slow taper mandrel to expand
it, this process being continued until the end is sufficiently
opened to permit of the lips being flattened out on the
side of a mandrel, the next process being the formation
of the side lip shown at 6 (Fig . 31), and for this purpose
use a coned ended mandrel similar to a lathe centre,
taking one or two heats and alternately fattening out the
scarf or lap pieces, and driving end on the cone. When
the latter action has started the side lip , the job may be
finished by shaping the lap round a i.in. mandrel and
at the same time hammering up the tube to increase the
side lip ; and it must be understood that the ultimate
strength of the joint is largely dependent on the depth of
lip formed at the sides, and the reason why a wellmade
lap joint is better than the brazed- in socket is that the
strength is better graduated, and there is no tendency to
granulate or cut round at any one point.
In pinning up the lap to handlebar prior to brazing,
considerable care is required to combine a tight fit with
exact meeting ofthe two edges of the lap, wbich must be
cut off squarely , so as to just meet when pulled up tight
on the bar ; and all this should be done on a solid man .
drel, which is just a shade over the diameter of the han .
dlebar, the edges all round being neatly tapped down
with the hammer until contact is shown . Special clips
are used for holding up this form of joint while it is being
pinned, but the desired result may be obtained as follows:
Drill four pin holes near the corners of the Jap first, then
with a scriber mark through the holes the position of the
second pair of pin -holes on the bar, slide aside the lap,
and drill the second holes in the bar on the inside edge of
the scribed circle, i.c. , drill the holes half-a -diameter
closer together, so that the four pins — which must be
pointed and with a long taper -- will act as wedges and
draw the two sides of the lap tightly together - an opera
tion which is assisted by placing the down stem in the
vice and weighing heavily on the handlebar in the direc.
tion to assist the entry of the second pair of pins.
The seat.pillar (Fig . 33) is similarly formed , only in
this case the lap is shaped at an angle , this angle, of
course , being regulated by the saw cut, which must be
sufficiently deeper on one side of the tube, though the
precise angle may be regulated at a later stage with the
file . The tube sizes for the seat-pillarare :-Down stem ,
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I 1-16th in. by 18-gauge ; top tube, 78 in. by 16 gauge,
In factory practice these and similar lap joints are formed
on special swage bits, which are made to the exact angle
required, and the special feature about them is that the
bit or nose piece fits the inside of the tube, being shaped ,
and so retains the circular form , the base of the bit sim :
ply corresponding to the shape of the tube to which the
lap is to be joined .
I have not given the length of down stem in either
handlebar or seat pillar, as requirements vary, but 12 ins.
for the former and 9 ins. for the latter should be ample.
The only remaining point about this part of the work to
which attention need be drawn is the telescoping fit of
these two tubes.
In the finished machine both these parts are plated,
and in this state must be delivered a fairly right telescop.
ing fit into their respective tubes - a matter not so easily
arrived at as may appear, for even if the tubes telescope
correctly in the first place , there is the loss due to filing,
polishing , and plating operations, so that it is better to
have the down stems of these parts somewhat over size,
though this is a condition not always attainable. Hence ,
in the case of the seat pillar, it is common practice to use
tube of a smaller size and insert a brass bush in the frame
tube, which bush is coldered in position and may be
reamed an exact fit to the finished seat. pillar .
The fit of the bandlebar stem is of prime importance,
as the consequences on a motor of a steering.bar slipping
might be serious, and it does not do to rely too much on
the handlebar clip , which is of little power unless the
telescoping fit be good.
We now come to the brakework - important for safety
even on an ordinary cycle, trebly so in the case of the
motor cycle- and at least two brakes must be fitted, as,
however powerful a single brake may be made, it is at any
time liable to fail through the loss or breakage of a single
small bolt or nut- a lesson on the importance of small
things. Atthe sametime, the power at command for stop
ping the machine suddenly by means of the brakes
should be sparingly used, for it is by no means good for
the general mechanism , and in motors, at any rate, tyre
brakes are decidedly to beavoided , notmerely on account
of unreliability, but because of the cost of tyre cover re .
newals .
The drawings provide for two brakes, both ofthedrum
type - one on the front wheel hub, the other on the
balance.gear of the axle, and both operated from levers
on the bandlebar, the left hand working the front wheel
brake, and the right band the brake on the axle ; the
latter being by far the most powerful, and, moreover,
placed in the better position for standing the strain , as it
must be remembered that the braking of the front wheel
by any means puts a violent strain on the front forks, so
that it is well to form the babit of using this brake only
for light regulation in traffic, or in conjunction with the
other brake in case of emergency .
Drum brakes are extremely powerful, but their nice
working depends on good fitting of the entire mechanism ,
as a glance at the drawings will prove ; for the clearance
between the leather -lined steel band and the drum must
be very small if the brake is to be quick and efficient, yet
this clearance must be maintained when the brake is off,
or there will be loss ofspeed and other annoyances.
In Fig. 31 the lever operating the rear brakework is
shown ; but the other side is precisely similar in construc
tion so far as this portion is concerned, so that two of
each piece will be required .
At this stage I would repeat that all working joints
in the brake mechanism must be as perfectly fitted as
possible , and adjustable where necessary, as a very little
extra friction at one or two points will cause the brake
work to stick and the band will fail to clear ; whilst,

July 1, 1901.

on the other hand , if the joints are too loose , there will
be lost motion with inefficiency and noise. Hence it is
necessary, for a start, that all bolt-boles should be reamed
a good but free working fit, faces on levers and clips ma
chined up dead square and free from side-shake when the
bolt is removed, and nuts a good fit to threads, so that
there is no danger of working loose.
The eye at the end of the brake lever (s, Fig . 31)
works on the eccentric plan, but a more simple form of
eye may be substituted if desired , and these and the
handlebar clips d may be purchased ready finished to the
sizes given , though I had omitted to mention that if the
clip is of the form shown in the drawing, and which is
brazed to the handlebar, it must be put into position
before the bar is joined, though this design may be
altered to a split clip , which is detachable . To continue
with the front brakework : the plunger tube, e, connects
with the telescoping rod, f, seen in Fig . 34 , adjustment
for length being provided by the clip, ş, and the cranked
lever, h , being pivoted on the pin , i, and through the
joint, j, operating the tension rod, k , which is screwed
into the long socket, h, the screw portion providing the
fine adjustment of the brake band by admitting of the
regulation of length between j and m .
The brake band, n , is made of a strip of spring steel
about 20 -gauge thick , and lined with a strip of leather, o ,
s in . thick , the contraction of the band bringing the
leather into contact with the drum , p . The brake drum is
practically an extension or continuation of the left-band
heel flange, the diameter being 138 millimetres, as shown
(or practically 5/2 ins).
The other end of the brake strap is mounted on a pin
through the lug, 7, and held up in position by the shoulder,
p, so that the spring of the steel band will clear the band
away from the drum when the lever is released .
The steel band may be made by shaping it round a
mandrel or block somewhat larger than the diameter of
the drum (say about 7 ins.). This will be done at a red
heat, and afterwards hammered up cold to the exact
shape, wben it is ready for tempering after the lugs, m
and p , have been fitted by rivetting and brazing, and a
few rivet-holes have been drilled for the leather band .
The spring band may be tempered by heating to a dull
red, quenching in water ; then dip it into oil, and finally
operate on it with the blow pipe until all the oil blazes
off, when quench again , care being taken that whilst
springiness is retained there should be no tendency to
brittleness, otherwise the band will be liable to snap off
at the point where it is connected to the block p .
The leather band is connected by copper rivets , one
near each end, and four at suitable intervals. The flat
head of the rivet is on the leather side, and the leather
should be countersunk somewbat, so that the rivet head
does not come into contact with the drum , as the wearing
away of the two would be unequal; and it is these rivet
heads which is the cause of the screeching noise frequently
heard in connection with drum brakes.
It is of the utmost importance for nice working that the
brake band should be a perfect circle when in position
i.e., that it shall sit equi- distant from the drum all round,
a matter which requires some care in fitting, and draws
attention to the necessity of the lug 9 being brazed in
proper position on the fork tube. The brake band and the
whole of this mechanism , it will be seen, is on the inside
of the front forks. I have not given pin diameters on the
drawing, but they are 5 and 8 millimetres respectively , or
may be 4 and 5-16ths in .; and a suitable pitch for all
screwed work of this class will be twenty -six or twenty.
five threads per inch.
The rod s (Fig . 34 ) is the frontmudguard stay . Mud .
guards I do not propose to refer to in detail, as all
necessary particulars of attachment may be gathered
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by reference to Fig . 1 in the first chapter. The chief
consideration is to obtain guards rolled to the proper
sweep , and in fitting them to maintain uniformity between
guards and wheels.
Wenow come to the brakework for the rear drum on
driving axle, a much more elaborate job than the front
brakework ; the brake drum itself is, of course , part and
parcel of the balance gear. The rest of the construction
is shown in the very fully figured group of drawings,
Figs. 35 to 40, which are included bere, so that all brake.
work drawings are together, comments on which , how
ever, must be left to another chapter.
( To be continued. )

A

Small Water - Tube Boiler.

'HE advent of the automobile has led to the design
THE
of many kinds of pipe and water-tube boilers
especially adapted to the generation of a large amount
of steam with small cubical capacity , and able to stand
high pressures. One of the latest of these water-tube

by detaching the bolts in the top and bottom heads. The
end of the tubes are thus exposed, and if scale has
formed, may easily be cleaned out with an ordinary twist
drill. The cheapness of construction and the case with
which repairs may be made are also prominent features.
The water-line is carried two-thirds of the distance up
in the shell, the upper tubes acting as super-heating
tubes. The tubes are of seamless cold drawn steel, with
caps electrically welded on. When kerosene is used for
fuel, the oil is fed into the coil shown in the centre of
the boiler, from a receiver under an air-pressure, and forms
into a gas on being heated through the coil. The valve
in the burner is hollow , allowing air to pass up through
the central shell, which , mixing with the gas at the point
of outlet, forms a blue flame.
The gas producing device and the ash -pit are fastened
together, so that by dropping the ash -pit down , the coil
and the gas generating apparatus come with it.
The boiler is also adapted for burning coal, which may
be dropped down through a hopper in the top through
the space ordinarily taken up by the feed coil. The
boilers are tested to 100 Îbs. pressure, and weigh
complete 115 lbs.
The boiler shown in the cut is 15 ins. in diameter,
13 ins. high, and has 48 square feet of heating surface
with 4 -in . tubes . On a test with steam at 100 lbs. pres.
sure, feed water 50 degs., 150 lbs. of water per hour was
evaporated. A test was made with a section of the boiler
only , about one third of the tubes being in the boiler, and
35 lbs. of water were evaporated under these conditions.
A coal fire was used, and a small air blast attached under
the grate. None of the tubes showed the slightest ten
dency to colour from the heat. - Power, N. Y.

A New

Power, N.T.
A SMALL WATER - TUBE BOILER .
boilers has been designed by Mr. W. E. Dickey, of
the Clonbrock Steam Boiler Company, Brooklyn, N.Y.,
and is shown in the accompanying outline cut.
One of the features of this boiler is the ease with which
the tubes may be cleaned . The outside shell is removable

15

Heavy -Current Primary Battery .

WHILE the storage battery is an admirable piece of
apparatus for the production of comparatively
powerful currents of electricity , the difficulty of hav
ing storage cells re charged has made their use incon
venient in many places. It is in order to provide a
primary battery which shall unite the powerful current
capacity of the storage cell with ease of recharging that
the type of cell here described has been brought out by
the Hussey Dynamo Battery Company, New York city .
The cell is an invention of Mr. Charles A. Hussey , who
has been well known in connection with the battery field
for many years.
The new cell is of the mercury bisulphate type, and its
construction is comparatively simple. The outer contain
ing-jar is made of glass or rubber, while the zinc and car
bon elements are made of a hollow cylindrical form , and
present a large surface to the electrolyte . The carbon has
an enlarged funnel-shaped top. Aluminium is used for
theupper connectors of the battery, this metal resisting
the attack of mercury bisulphate perfectly. The lower
end of the hollow cylindrical carbon is provided with an
inner fange, enabling it easily to hold the porous cup in
which is suspended the circular zinc. This is made oftwo
rings connected by straps, in order to allow the free circu
lation of the electrolyte.
In setting up thebattery the porous cup is placed inside
of the hollow carbon, and the space between the two
filled up with bisulphate of mercury to about three
quarters of its full height. The zinc is suspended inside
the porous jar , and the whole cell filled up to the proper
level with water. When the battery runs down somewhat
in operation, new mercury bisulphate can easily be placed
in the funnel-shaped fare of the carbon cup. The
metallic mercury which is precipitated passes between the
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carbon and the porous cylinder at the bottom , and collects
in the bottom of the containing jar.
After the exciting solution has become too much satu
rated with zinc salts, a syringe inserted in a hole at the
top of the zinc may remove some of this and replace it
with water. The mercury, which is a valuable product,
may be allowed to collect in the jar and be saved , if
desired .
It is claimed by the inventor that this battery is very
convenient for running electric fans. Two cells, each
8 ins. bigh , are said to operate a 15 watt fan with great
satisfaction. On open -circuit the battery has but little
local action, and remains substantially unimpaired . The
cell gives 1'5 volts, and is excellently adapted for light
motor work or operating gas engine sparkers. — The
Electrical Review , N.Y.
An

Improved Battery for
Amateurs .

By John Heyes.
GREAT many of the cells usually described are
either too difficult or costly to be made by the
A
amateur, and the introduction of an easily and
cheaply -constructed galvanic battery will, no doubt, be
very much appreciated. The following particulars of one
I have made, on improved lines, and which I call the
“ Heyes” cell, will be found very useful by the amateur
electrician .
From the local gasworks procure two pennyworth of
gas- carbon, or, as it is called , “ retort scurt." You will
probably get enough to make a dozen cells of the size
described below . Select those lumps of carbon that are
dense and very hard , and, when broken , the colour not
unlike that of cast iron, that is, grey. The soft, shaley,
crumbly pieces are of no use . Next, get 12 lb. of roll
sulphur, which will cost three halfpence. It can be
obtained atany chemist's.
From any dealer in electrical goods obtain a carbon
plate, 6/2 ins. by 158 ins. (those with the carbon cap and
removable terminal are the best, and cost about 4s. per
dozen ). As more than one cell would probably be made,
it would be cheaper to buy a dozen. A zinc rod will also
be required ; this must be of the No. 2 size , as used for
Leclanché batteries ; a pennyworth of pitch to seal the
cell top when finished, a few wax.candle ends (tallow
will not do ), and two pieces of 4 -in . glass tube i in .
long each, will be all that is necessary to be bought. The
jar to contain the elements is the ordinary 2-1b. jam jar
that is found in almost every house .
Having got all the materials, the construction of the cell
can be now proceeded with . Take the jar, which is sup .
posed to be thoroughly clean , and place it in the oven to
get hot. Whilst it is heating, melt the candle ends in a
saucer . When melted , liberally smear the inside and the
top of the hot jar (take care that the jar is not too hot, or
the wax would simply run off ) ; then set aside to cool.
When cool, give it another coating and set aside to dry .
Now take the carbon plate, heat it in the oven, and then
give the carbon cap a liberal coat, being carefulnot to let
any run on the carbon plate ; then put aside to cool.
The retort carbon will now require to be broken up
into small pieces about the size of a pea . As it is very
bard , a broad- faced , heavy hammer will have to be used
to break it. As the carbon would fly all about the place
if broken in a room or open space, a box will be required
with sides about a foot high, also an iron weighton which
to break the scurf ; place the weight in the box, and
break up enough carbon to half-fill the 2 -lb . jar. Then
take the sulphur , and break it into small pieces also about

the size of peas. As sulphur is very brittle, light blows
only should be administered. When broken up, it
should be thoroughly mixed with the broken carbon .
The coating of wax on the jar and plate having hardened ,
the filling of the cell can be proceeded with . To do this,
place the carbon plate in the jar on one side of the centre ,
and the zinc rod on the other side ; but before putting in
the zinc rod, lap it with two layers of stout blotting -paper,
which should be secured with thread. The bottom of
the zinc rod should be carefully covered with the above
mentioned wax. Now hold the zinc rod and carbon
plate about 34 in . apart, and having the mixed sulphur
and carbon at hand, fill up the cell by means of a tea .
spoon. During the process of filling, the mixture must
be rammed down tight (being careful not to bare the zinc
roa , as this would cause a short circuit in the cell). Fill
up the cell to within 2 in . from the top , then take the
short glass tubes previously mentioned and place them
one on each side of the zinc and carbon, and having
melted some pitch, seal up the top with it. Before it
sets hard see that the holes in the vent tubes are quite
free by blowing down one of them . This will be shown
by dust coming up the other if clean.
The cell will now require to be charged. To do this,
first make the solution. This consists of rain water
5 ozs., or half a gill, and 1 ozs. of chloride of ammonia ,
or as it is more commonly called, sal ammoniac. Dis
solve the sal ammoniac (which must be crushed ) in the
water, and then pour the solution in the cell until nearly
full. The cell will gain its full strength in less than ten
minutes.
Regarding the durability of this battery , I had two of
these cells in circuit with a battery of No. 2 size Leclanché
cells for twomonths on a heavily.worked system ofmining
signals, but they still keep up their original strength .
'When tested with a iangent galvanometer having a
slight external resistance, they gave 1'4 ampères.

Workshop

Wrinkles

and

Recipes.
[The Editor will be pleased to receive for this column practical
wrinkles and recipes which readers may have found useful. In
all casesit should be clearly stated if the information is original
or not, and in the latter case the source should be mentioned .
Original itemswill have the preference for insertion.]
Varnish for Polished Copper. - Dissolve 56
grammes of sandarach and 14 of resin in 2 litre of alco .
hol, and add a very little glycerine.
Ink for Zinc Labels . – Dilute solution of equal
parts of sulphate of copper and chloride of calcium .
Either quill or steel pen . When ink is dry, rinse label
with water and wipe with oiled rag.
Hardening Solution . - A strong solution of the
following gives a harder temper than water alone :
Bichromate of potash , 6 ozs.; prussiate of potash , 6 ozs.;
common salt, 22 Ozs.- “ MECHANICS' WORKSHOP
HANDYBOOK."
Oil for Delicate Mechanism . - Put some olive oil
into a bottle along with a few strips thin sheet lead , and
expose to sunlight for three or four weeks. Pour off all
that is left clear - for use in all cases where oil that does
not clog is required.— “ PEOPLE'S FRIEND.”
Dead Black on Tron . - Dissolve in 5 ozs. alcohol
mixed with 50 ozs. ofwater
2 OzS.
Corrosive sublimate
I OZ.
Chloride of copper
Hydrochloric acid
6 ozs.
Brush the perfectly clean metal with this till desired effect
is produced , and then rinse with hot water.
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The Editor's

Page .

N reference to our recent request for particulars of ex
lowing from “ S. C.” (Middlesborough) : - " I
notice in your columns that you wish for particulars of
model boiler explosions. Several years ago I attended a
lecture in Middlesborough on the subject of ' Boiler Ex
plosions.' Amongst other articles of interest shown by
the lecturer was a small model boiler , which had ex
ploded with fatal results, the boy who made it being
killed . It was a horizontal cylindrical boiler, made of
brass, about 9 ins. long and 3 ins. in diameter. The ends
were flat, and flanged over to fit the shell, the joints
having evidently been soldered . There were no stays or
tubes. It was fitted with spring lever safety valve.
One end of the boiler had been blown completely off, and
the other end had a deep indentation in it, as though it
had struck against
* something ."
From a report published elsewhere in this issue our
readers will see that the recently founded Model Engi
neers' and Electricians' Association of Sydney , N.S.W.,
is making good headway. We understand that they were
very strongly represented at the Young People's Industrial
Exhibition, which has been honoured by a visit of the
Duke and Duchess of Cornwall and York . One of the
sections in this exhibition was devoted exclusively to
specimens of practical engineering work, and another to
mechanical and electrical models of various kinds. We
hope to be able to publish some particulars of the prize
winning models in* due course
+ .

By the way, one of our Australian readers informsus
of a difficulty, which may perhaps be experienced by other
model makers abroad . He writes : - " Numbers of our
members want to get catalogues from youradvertisers, but
if we send the Colonial stamps they are of no use, and
the smallest postal order we can obtain is is . If we have
to spend a shilling for a catalogue, it will become rather
expensive .” We shall be happy to help our correspon
dent out of the difficulty by having the desired catalogues
sent out, if he will send us the total cost in one remittance,
together with the names and addresses of the people to
whom the catalogues are to be sent. This offer of assistance is freely extended to readers in any other part of the
world .
Bound copies of Volume IV of The MODEL ENGINEER,
containing the twelve numbers from January ist to June
15th , 1901, are now ready , price 35. 6d., post-free
35. 1od. They may be obtained from most of the regular
agents for our journal, or from our publishers, Messrs.
Dawbarn & Ward , Ltd., 6 , *Farringdon Avenue, E.C.
AMONG the recent suggestions we have received for
subjects for prize competitions are the following :-(1)
For the best article on building a yz i.h.-p. gas or oil
engine ; ( 2) for a design for the mostnovel model of any
description ; (3 ) for the best design for a direct coupled
steam dynamo ; (4 ) for the best design for a model
electric launch. We should be glad to hear the views oi
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readers on these suggestions, or on any other subjects
they think would prove acceptable. Meanwhile , we
would direct attention to the particulars of the competi
tions announced on this page, the closing dates for which
are July 15th and* July 31st.
With regard to “ T. P.'s ” letter, in our issue of June
Ist, complaining of the difficulty of obtaining castings and
parts for governors for model steam engines, we have re
ceived a long reply from Messrs. Brearley & Stevenson ,
in the course which they say : - “ Webave not supplied
governor castings for our y in . and 4 in . engines be.
cause we have found that if made to same scale the work
would be too small for the average amateur. We shall ,
however, shortly have governors ready for our i-inch
engine, as ' T. P.' will see from our list,” The “ l'on ”
Company, of Manchester, also write to say that they
supply governor castings for their small engines, an illus
tration of which appeared on p. 336 of our issue of
December 1st , 1900 .
New

Prize Competitions .

Competition No. 15. -We offer a prize of £ 2 2s.
for the best DESIGN FOR A MODEL ELECTRIC LOCOMO .
TIVE . The size and type of the model are left to the
competitor's discretion , but it is not intended that the
supply of electricity should be carried either by the loco .
motive itself or by the train it pulls. A complete set of
dimensioned working drawings are required , together
with a description of the details of the model and the
most important points to be observed in its construction .
The drawings should also show sufficient of the track to
illustrate clearly the method adopted for collecting the
current.
Though not essential, a photograph of the
finished model should be sent if possible. The last day
for sending in entries is July 31st.
Competition No. 16. – We offer a prize of € 1 is.
for the best article on “ How To MAKE AN ELECTRIC
Night Light.” Complete working drawings of the
arrangement are required , together with a description of
the method of construction . The necessary current should
be supplied by primary batteries and not by an accumu
lator. The last day for sending in is July 15th .
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 articles 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, THEMODEL ENGINEER, 37 & 38 , Temple House,
Tallis Street, London , E.C., and should be marked out
side with the number of the competition for which they are
intended. A stamped addressed envelope should accom
pany all competitions for their return in the event of
being unsuccessful. All MSS. and drawings should
bear the sender's full name and address on the back .
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to an almost ridiculous fineness in the ends, especially
aft- the very place where a fast boat requires body
(above the water ). Most, if not all, fast boats (including
destroyers ) are built with broad, flat sterns, to prevent
“ squatting ” and its attendant evils. Of the engines I
cannot speak , as I am not acquainted with the make re
ferred to , but the boiler is an excellent type and will
steam well.
“ Eos.”
New Zealand .

Our

Readers ,
[ The Editor invites readers to make use of this column for the fuli
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 .]
A Model Organ .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I enclose two photographs of a “ model
organ ," which , though it can scarcely be classed asmodel
engineering, may be of some interest to you. It has occu
pied my winter evenings for four months, and is made to
my own design, being built entirely of paper and card .
board , the stops excepted , the latter being pins. In

::

Early Locomotives.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Surely Mr. King is mistaken as to his
sketch on page 187 of your valuable paper for April 15th ,
in claiming it as an American engine ? ` According to Mr.
C. E. Stretton in his useful and well known work , “ The
Locomotive and its Development, " these curious old

Two VIEWS OF A MODEL ORGAN .

Model Torpedo Boat Destroyer.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - Please allow me a few remarks re the
model steamer designed by Mr. Kidd, published in the
November ist issue, 1900. Several points about the de.
sign are excellent, butMr. Froude is quite right in what
he says in criticism . The hull is about the worst possible
shape for successful working : she has not nearly sufficient
displacement to carry her equipment, and is also reduced

-

height the model is 14 ins., and it stands on a base 7 ins.
by 10 ins.; the manuals bave a compass of 4 ) octaves,
the pedals 2 % octaves, and the whole organ is complete
with combination pedals, stops, swell, & c. -Yours truly,
M. P. B.
Bromley .

engines were built by Messrs. Carmichael & Co., 01
Dundee, for the Dundee and Newtyle Railway, and were
three in number — “ The Earl of Airlie,” “ The Lord
Wharncliffe,” and “ The Trotter.” According to Mr.
Stretton , all three worked well for many years. Of
course, it is possible a similar engine may have been ex
ported to the United States , which will account for the
discrepancy. Mr. Stretton remarks that this is the first
record of the use of a “ bogie ” on a British railway , al
though slightly previous to this ( 1833) Messrs. Stephenson
employed it on an engine sent to the States.
It may possibly be of interest to your readers to men .
tion that the first person to employ bell-cranks combined
with vertical cylinders on a locomotive was Captain
Ericcson, who , in partnership with Mr, Braithwaite, built
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the well-known " Novelty ” for the Liverpool and Man
chester Competition in this manner. Messrs. Sharp ,
Roberts & Co., of Manchester (now Sharp , Stewart and
Co., of Glasgow ) built several engines ( 1833) with bell
cranks and vertical cylinders, one of which ran experi.
mentally on the Liverpool and Manchester line, but they
proved unfortunately failures, according to Mr. Stretton.
« PRECURSOR.”
-Yours faithfully,
Cranbrook .

Small - Scale Model Railways.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I was very much interested in “ Three
Eighth's " letter in the issue of April 15th , and quite
agree with him that for those whose space is limited a
saall gauge is much handier and also more likely to give
satisfaction than a larger one would do in a similar place .
I have laid out a small system in an empty room , and it
gives satisfac
in every way. The gauge is 1 \4 ins.,
and the outer circle is about 80 ft. in circumference ; be
sides this, there are two or three sidings, and an inner
curve . I enclose a sketch of the plan . The rolling stock
consists of four trucks and one guard's van . There are
two locomotives, both of which I purchased from Messrs .
W. J. Bassett- Lowke & Co., of Northampton . One is
a clockwork reversing engine and tender, which draws
the full train loaded two and a half times round at a great
pace, the only objection being that you cannot regulate
the speed. The reversing lever is worked from the cab,
as is the brake, which can be automatically put on from
the rails. The other engine is a reversing slide valve
cylinder (double action ) locomotive. This is a most
satisfactory engine in every way, and, with the four wicks
SIDING
POINTS
STATION
MAIN
TURNTABLE
LINE

19

more friction than on the iron rails. A little blacklead
rubbed along the inside of the rails, diminishes what
friction there is. The great advantages of this kind of
rail are that it is very cheap, and also very easy to make
points, & c., from . Trusting that some more of your
readers will experiment with this gauge, yours truly ,
E. M. S.
Bexley Heath .
Electrographs of Wimshurst Machine
Discharge .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Having lately constructed a " Wims
hurst " machine, I have been trying my hand at taking
photographs of “ electric sparks,” and I find that some
rather curious results may be obtained (which may be of
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burning, will make its own steam as it runs, and will pull
the full train , loaded , without stopping to get up steam ,
till the methylated spirit is exhausted. The best run it
has yet made with the full train is sixteen times round the
outer circle without stopping. The cost of this loco was
only 19s. 6d., and I can thoroughly recommend it to any
amateurs who are not capable of turning out a working
model themselves.
My track is partly composed of rails (to make up) from
Whitney, and partly of wooden ones. For the latter I
get the laths used for the insides of windows, saw them
once lengthways, and plane them up. The trains run
very well on this, and there does not seem to be any

interest to readers of THE MODEL ENGINEER) by moving
dischargers,
the photographic plate between the
instead of making it a fixture. I enclose two results (one
of which is here reproduced ).— Yours truly ,
Lincoln .
A. W. R. A.
Workshop Arrangements.
TO THE EDITOR OF The Model Engine er ,
SIR , - Though “ the spaces at the disposal of your
readers for the accommodation of their tools andmaterials
vary so greatly , both in situation and dimensions,” there is
one requirement in every workshop - viz., light. Let us
take as our main tools, the workbench and the lathe.
The usual arrangement of the lathe is in front and
close up to the largest window . Now , I am not quite
sure that such is the best position for a lathe. Strong
light in the workers eyes is by no means pleasant. It is
difficult to see into a boring job on the faceplate. If close
to the window , the handles of the tools in rack at back of
shelf are constantly obstructing the passage of the light
to the work , especially when of small diameter.

20

The Model Engineer and Amateur Electrician .

To put the worker with his back to the lightnecessitates
that the lathe be bodily moved further into the room , and
much more space is occupied by tooland workman than
in the first-named position ; besides, his body will cast a
shadow , deeper as the light is the more intense, just
where the light is required. To have the light coming
over the headstock ismust trying - none of it falls on the
faceplate — and with overhead lights the latheman is not
in a much better position . If the only window is at the
tailstock end, some of the difficulties are ended ; but
shadows are still thrown , and at times most unpleasantly .
To my mind, a well-diffused light from windows - not
skylights - rather high up would be much better than
light from any one direction . A bay-window facing
north or north -west, with a good supply of sun -blinds,
should be very good, especially if the lathe was put into
the bay on a skew , with the headstock end inclined away
from the window . If neither obtainable, and space
limited , I would prefer a front lightand a window about
level with operator's head, rather above than below , at
the right-hand side.
With space at command , I should like to be able to
walk all round my lathe , if only to more conveniently
pick up fallen articles. Much breath would be saved in
the lessened number of complaints as to the capillary
attraction of the holding.down bolts, slide handles, and
such like.
It is very nice to be able to get all round the vice and
the anvil, or the combined vice and anvil, all the more
so if it is not made to swivel ; but unless the workshop is
of large dimensions, it is seldom possible to have a sepa
rate stand for this tool. If the reader can have a
window at the opposite end of the room to that at which
the lathe is placed, and a bench of 18 ins. to 2 ft. wide in
front of it, he should do very well. On this bench I
would mount my vice, grindstone, drill and, possibly, jig .
saw and polishing lathe. Underneath this bench I would
have drawers for tools and sundries, retaining such
tools only as were absolutely required on almost every
job at the lathe end of the shop .
While the vice, as a rule, gets every advantage in the
way of light, the poor grindstone generally gets left out
in the cold , or is relegated to a dark and sloppy corner of
the shop. This ought not to be. If outside, it should
be covered, and the water run out of the trough after the
grinding of the day is finished. Plenty of light is re
quired in grinding tools. Good work cannot be done in
the dark , so that I would give the grindstone a place on
or beside the bench near the window , covering that por
tion of the bench with zinc, and having something to
clean up the mess tolerably handy. I would have the jig
saw removable, and a place for fitting it up on the right
hand end of this samebench. If it is a fairly strong one,
much light metal sawing may be done on it. The polish
ing lathe should also be of a portable nature, and the jig .
saw bolts arranged to hold it as well.
I would have two positions for the drill, one at left
hand side of the bench, and the other close to the vice,
bearing in mind, of course, the story of the mountain and
Mahomet . I would also have close to vice somemeans
of bolting a slide-rest to the bench . Many a small plan
ing job can be easily brought off, and if a " Simplicity ”
milling attachment formed part of the outfit, there is no
end to the work that could be donewith such a combina
tion, and no wear and tear put on the sacred lathe bed.
The woodworking bench should be in themiddle of the
room , or at any rate in such a position that the man can
walk all round it. The vice can then be used to hold
timber, & c ., to be sawn, and the bench itself can serve as
an erecting table. One seldom sees a professional's bench
up against a wall, unless it cannot be otherwise placed.
MAHARG .
-Yours truly ,
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Queries and Replies.
(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's name should be in .
scribed on the back . (2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt, butan interval of a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that somewecksmust elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed . (6 ) All Queries should be
addressed to The Editor, The Model ENGINEER , 37 & 38 ,
Temple House, Tallis Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently :
( 3911) Engine and Boiler Queries. W.R.B.O.(Derby) writes :
I am making a horizontal engine and boiler, cylinder i in . bore
and 2 ins. stroke. Will you please enlighten me on the following ?
(1) Amount of lap, size of steam and exhaust ports, size of bridges
between same, stroke of eccentric, and other leading, dimensions.
Shall I give the valves any lead ? (2) Boiler described in your
bandy little book-" Model Boiler-making," page 20—30. I have
a piece of brass right size for boiler shell, but gauge 17 instead of
18. I have also another piece right size for firebox, but gauge 18
instead of 16 . Will these differences matter ? Will a piece of
brazed tube 1 in . inside and 1-16th in thick be all right for flue tube ?
(3) I have a lot of pipe, 3-16ths in . inside
and q-zands
diameters.
? in . outside
Will this do for steam and exhaust piping
( 1) Lap, 1-16th in .; steam ports, 3-32nds in . by. 5 in . ; port bar
(i.e., bridge), 3.32nds in .; exhaust, 3-16ths. in . by 5.in .; travel, 5-16ths
in . (2) If you use the brass you have, the pressure at which the
boiler should work should not bemore than two-thirds that given in
the book . The boiler actually shown would not burst until the
pressure was about eight times that stipulated as the working
pressure. Mr. Pearce has therefore used a factor of safety of about
8. You may use a smaller factor, which you would do if you make
the boiler from the plates mentioned for the pressure given ; but
this is at your own risk . The flue will just do ; 17 ins. is, of
course, better. (3) The steam piping will answer very well.
(3934) Pump for “ T.B.D." Boiler. C. G. (Stroud) writes :
Will you kindly give me (1) size of feod pump for the boiler de.
scribed by " E.” of Liverpool, page 144, Fig. 1 ? (2) How long would
it run without re- filling ? (3) I end se a sketch of one of a pair of
engines I am going to pat in a “ T.B.D." They will be geared
together and run at 800 revs . per minute. How can I work a feed
pump so that one engine does not do all the work , or must I run it
separately ? (4) If so , what size steam pump should I require ? (5 )
Would
boiler
engines
ut being made larger ?
( 1) The
ram steam
, 3-16ths
in . by and
aboutpump
38 in with
stroke.
The stroke should
be capable of adjustmentso that the exact amount of water the en
gines require may be put into the boiler. The pump should be
geared down " so that it makes one stroke to about three revolu .
tions of the engines. (2 ) About six minutes without refillu g, if pres
sure 30 lbs. (3) Ifthe engines are geared together, they will all help
to work the pump irrespective of the exact position of the pump: (4)
Do not run the pump with a separate engine, but work it as above
mentioned . (5) The boiler is large enough if a good fire is placeŭ
under it. We cannot guarantee it working four cylinders with an
ordinary spirit lamp, but it is about the best type of boiler to use .
We think , however, it is open to improvement, viz.: a large tube
should be placed near the top to connect the steam space of the two
drums. This tube should be of fairly thick metal and be hard .
soldered into tube plates.
( 4004) N.E.R. Goods Loco. J. J. N. writes : I wish to build
a model to 1 in . scale of the North Eastern 6 -coupled goods loco
motive, No. 1,092. I would like a sketch giving about same
particulars as Query No. 3558 (L. & Y.Express, 1,097), and showing
full dimensions and shape of chimney, dome, and safety valves, and
safety valve casing and cab ; also , a view of the front of engine,
showing smokebox front, and cab front. Please give dimensions as
full as possible. What steam pressure would you recommend for a
model loco. of this design ?
Weare sorry we are unable to give you the drawings and particu
lars of this class of locomotive. Wemay mention that it is some
times impossible for us to give drawings of particularıngines - they
have never been made public property. You might be able to make
a drawing from a photograph , settling the details from drawings of
other N.E.R. engines which have been published from time to time.
These details are very often the samein all classes of locomotives built
by one superiotendent. Our contemporaries may bave given some
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particulars of these locos. Kindly look up back numbers of Loco
motive Magasinc and Locomotives and Railways. Please notice
the concluding remarks of the answer to Query No. 3558 ; the num .
ber you send us is an insufficientdescription. In this case we can.
not ind any published drawings of any of the classes of goods locos
on the N.E.R.
(3796) Bessemer, L.B. & S.C.R. Locomotive. H. T. B.
(Tottenham ) writes : Will you please give me an outline drawing of
L.B. & S.C. four.coupled bogie express engine, No. 314 , at in.
scale, giving dimensions? What are the colours of these engines ?
We annex an outline drawing of 6 ft. g.in. four-coupled bogie

1

EXPRESS LOCO

QUERY
N ° 3796

4-84

L.B.8 SCR

in a wooden cup chuck (which you can easily make), and stone
down the caps so that they may be easily exploded , using water
during the process to prevent heating'; or the following : In place
of the spring you have already on, put one just sufficiently strong
to act on the trigger only, i.o. - to set it. Then to the back of the
breech block affix a V spring, to act as shown in sketch . The
V springs can be obtained ready forged and te apered from any
gun -maker and almost any size ; obtain one about 1 % ins. long.
This will project a little below breech block, but that will not
matter . In any case,
try the first meth befor doing anyt on
else. The spring (in sketch ) is to work onodoppositee side of fanghing
e
hammer to that on which the trigger spring presses.
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express loco on the L.B. & S.C.R. The engine No. 314 , “ Charles
C. Macrae," has a boiler of slightly smaller dimensions, viz.,
4 ft. 5 ins. maximum diameter, and the height from rail to centre
line is 7 ft. 7 ins. The colours are gamboge, edged with a chocolate
brown. See coloured plates issued by our contemporary, the Loco.
Magasine.
( 3867] Model Quick - Firing Gun. H. H. (Leigh, Kent)
writes : I am making the model quick -firing gun , described in your
valuable paper, and now find that the spring which works the firing
pin in the breech block is not strong enough to fire cap in the
cartridge. I have made several springs much stronger than the one
shown in the drawing, and have allowed the firing pin to travel

(4047] Boiler for Model Steamboat. T: M. (Kew Gardens)
writes : I have made a boiler for a model steamboat. Tbe boiler is
4 ins. by 8 ins., and is made of copper. I have placed in it a tube
2 ins. diam . I find great difficulty is getting a lamp to burn well.
I have tried a spirit lamp, and find that the lamp burns until the
boiler gets hot, ant then the extra gas is ignited at the firedoor, and
burns outside the boiler instead of inside. With regard to other
details, the chimney is about 4 in . diam ., and the boiler pressure is
10 lbs . per square inch. I shall be very much obliged if you can
give meany help .
Unless you are ready to make a structural alteration in the boiler,
the only plan we can suggest is the introduction of a blower in the
→
No. 4047

*7/8

104

No. 3867
1

2

as far as the breech block will allow , but of no use . I should not
mind about the recoiling of the gun not cocking it, if I could only
get it to fire a cap. Are there any cartridges made with a more
sensitive cap ? I hope you can reply to these queries, as I have
nearly finished the gun, and am very anxious about it.
Wecannot quite understand the difficulty you are in , as our con
tributor states that he managed to make a hammer spring suffic
iently strong to explode the cap, and yet had no trouble in making
the recoil re-set the hammer. We pre ume you have every part
perfectly fitted though working easily . If so, there are two methods
you can try to overcome the defect. Either put the cartridges

9

10

INCHES
11

chimney which must be kept " on during the whole time the
engine is at work This blower should bave a very minute opening
only or it will waste steam . in. is rather small for the chimney
to get any draught through , and we would recom rend that the
boiler be entirely re-made som -what in accordance with the sketch
above. In this sketch the furnace tube is shown much larger and
oval in cross sections. It is fitted with 2 cross tubes, which would
greatly improve the steaming capacity, and the chimney is increased
to 78 in . diam . If the chimney were made even larger, say i in .,
it would not be too much. The blower may still be necessary, as
there is nothing so tricky as the firing of a small boiler like this.
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(3852 ) Model Locomotive to 1 % -in . Scale . A.D. B. (Leigh)
writes : Having made various engines of different sorts, both loco
and stationary , I am now thinking of making a loco that would be
about powerful enough to draw myself (11st. 6 lbs ), and perhaps a
truck or two in addition, and I sbould be glad to know if you will
give me a little assistance in the matter . About what size boiler
would be required ? What pressure ?. Size of cylinders ? The
engine would have four wheels, outside cylinders driving on to
the back pair of wheels, which would be coupled to the front wheels.
I should be glad if you would givemea sketch showing wherewheels
should come and where cylinders should be, so as to get it properly
balanced .
It might be possible to construct a loco to a scale of 1 in . to the
foot which would draw yourself, but to be upon the safe side it ins.
scale is advisable. . The following are leading proportions :-The
size of cylinders, hins, by z ins. stroke ; the size of driving wheels,
from 6 ins. to 7. ins. diameter ; pressure of steam from 40 to 60 lbs.;
heating surface , about 600 to 800 sq. ins. A drawing of a four
wheeled engine of the type you require, but to a smaller scale (58 in .
to a foot), was published in the June 15th issue this year. The
general proportions may be taken from this drawing, and the details
worked out to suit 1% -ins. scale. You will note that the firebox is
limited , for if very long would cause the overbang at the rear to be
greater than is desirable. Also there is practically no space available
for fuel except in part of the side tanks, and if oil fuel is adopted this

model locomotive of the same pattern as Mr. F. Smithie's (to a
smaller scale)? (a) If this cylinder will do, what strength should the
boiler be to be quite safe when working ? and would soldered joints
do for same, with longitudinal stays ? (3) What proportions should
safety valve be ? If it is not asking too much, would you kindly give
me a small drawing for same ?
(1) Yes, the cylinder would do very well. (2 and 3) You would
easily be able to gather all the information required in these two
queries by a perusal of our handbook on “ Model Boiler-making,”
price 7d ., post free .
[4024) Electro -Motor to Drive a Phonograph . " ANXIOUS"
(Earlstown) writes : Would you kindly give me drawings of a small
electric motor to work a phonograph - stating size and amount of
wire, armature, & c.? Also , number of batteries to work it ?
A very suitable motor would be one made exactly like the 30-watt
dynamo described in “ The ABC of Dynamo Design." This would
require a battery of six good bichromate cells to work it atfull power.
(4036 ] L.B. & S.C.R. " Goods" Loco . C. T. C. (Croydon)
writes : I wish to make a 34 -in , scale model of the L.B. & S.C.R.
six.coupled goods locomotive No. 540. Could you kindly oblige by
giving me the following particulars :-Length and distance apart of
frames, size of wheels, dimensions of boiler, smoke and fire boxes,
and chimney ? A sketch of same, showing position ofmotion plate,
will greatly oblige.
Weare unable to trace the class of loco from the number sent
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would be an improper place to put it in because of the heat. The
four -wheeled engine is, therefore, only suitable for charcoal or coal
fires ; the fuel could be stored in the truck in which you propose to
ride. We annex a design which would give you as large a firebox
as possible (the size of the firebox may be said to be the measure of
power - especially with models) and plenıy of room for an oil tank
at the back . This enginewould be steadier than a four-wheeled one.
The trailing wheel could be fitted with a radialtruck if the curves are
severe. The inner firebox could be shaped like Mr. Pearce's “ Dunala
stair " design, and then the number of tubes indicated on drawing an .
nexed are possible. The crosstubes shown depend upon thefuel, and
are advisable if oil fuel is used . Two Swedish Silent Primus (2) ins.
diameter) are shown ; if necessary, three can be placed in the firebox
comfortably . For these burners holes must be provided in ashpan
(flame-guard) and frame to enable the nozzles to be pricked out
occasionally to clear them of soot.
[4006 ) Model Crane. A.G. J. (Dover) writes : I am going to
make a model crane, about 9 ins. long, and would like to know
(1) where I can get milled wheels, bevel wheels, and cogged
wheels for the gearing. (2) Would two oscillating cylinders (D.-A.)
in . bore and 1 in. stroke be sufficient ? ( 3) Would the boiler,
7 ins. high , 3 ins. diam ., and inside firebox, 3 ins. high, supply
sufficient steam ?
(1) Most model-makers will supply gear wheels ; try Lucas and
Davies, Farringdon Road . (2) Yes, two cylinders of the size you
mention are not too long. (3) The boiler is big enough ; for details
of this type of boiler, see Mr. Pearce's book .
[ 4022) Model Locomotive .
" POWERFUL (Edinburgh )
writes : (1) Would a D.A.S.V. Cylinder (1-in . by 2-in .) do for a

12
18

20

12/8 ".
15. FEET
22
24 INCHES

5/8

( FOR 1/2 " scale )

Pleaseorsee
whatgoods
we said
Query
(April 15not
). be
Is able
it a
tank
tender
locointoreply
whichto you
refer3558
? Weshall
to give you the internal details, as these are not published. You are
near the L.B. & S.C.R.and can find some of these out by applying
a 2-ft. rule while the engine is standing at the platform . The dis
tance between the frames is either 4 ft. or 4 ft. iin . With small
scale locos the minor details will have to be arranged to suit the
model, that is if you require it to be a successfulworking model, and
therefore a 1 in. or 2 ins error does not matter very much .
( 4048] Boiler for Rotary Engine, W. M.(Durham ) writes :
What size of boiler should I have to drive a rotary engine which I
am making ? The piston is 3 ins. area, and is 24 ins. from the
centre of the shaft to the centre of the piston ; steam 100 lbs.
pressure, 400 revolutions per minute. I want the boiler upright,
with one tube with no outlet for heat, only where it goes in.
Your boiler would be a dead failure, as the space you provide for
the heat would prove a trap which would never allow the full heat
to be obtained, and would make it difficult for the lamp to burn
properly. You are evidently unaware that the engine would take a
great deal of steam , and would require a larger boiler to supply it.
A vertical boiler not less than 3 ft. 6 ins. high by 18 ins. diam .,
would be necessary, with eighteen 11-in. tubes through it, and it
would need to be strongly. constructed for the pressure. One
designed on similar general lines , but increased in suitable propot
tion to that shown on page 31 " Model Boiler-making ” would be
the right thing, but we are diffident about giving a definite reply in
a case like this, because engines such as that you mention are often
terrible steam wasters. A blow -lamp to burn i pint of oil per hour,
will not, of course, be anything like sufficient.
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[4072] Dynamo Queries. “ READER " (Driglington) writes
I have built a Siemens H dynamo with No. 16 wire on armature
17 yards of active wire and No. 18 on field -magnets. Could you tel
me (1 ) what volt lamps I shall require, running at 2000 revolutions
per minute, or what speed should I run at to get the best results ? (2)
Would the wire from dynamo require to be a certain resistance
?
(3) If so ,what resistance should it be ? (4 ) Should I work it series
or shunt?
It is impossible from the da before us to estimate even approxi
mately what the dynamo will do. To enable us to give a proper
answer we ought to klow diameter and length ofarmature , size of
slots in it, the dimensions of the field -magnets, the size of air space
round armature, the type of dynamo - its materials (i.c.,whether cast
or wrought iron ), and what joints there are. (2 and 3) Certainly ; read
our book- " The A B C of Dynamo Design." (4) This obviously
Cepends on the winding , full particulars of which are ntgiven..
14132) Detail of Vertical Engine. J. W. H. (Hove) writes :
I should be much obliged if you would send me ( 1) a rough sketch
of a suitable crosshead and pin for vertical engine with one cylinder
2 ins. bore by if ins. stroke to work in one guide. Piston -rod is
5-16ths in . diam .; connecting-rod, 34 in . diam . (2) With exhaust
port, it ios. by in., what size should the exhaust pipe be ? The
engine is to run at 2000 revs. per minute .

12 "
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80 or 100 lbs. working pressure. I should like to know- (1) Would
Kein . thick be sufficient for the castings of pans to stand 100 lbs. ?
( 2) Would it not be better to make pans a bit larger in proportion in
order to hold more water, and so dispense with the necessity of
keeping a force-pump always working ? (3) What bore and stroke
single-cylinder engine would be necessary for tug for 100 lbs. pres .
sure ? (4 ) Would same dimensions for boiler as given on p . 46.be
right for the engine ? (s) Would a Swedish blowlamp playing
direct on tubes work the boiler well ? (6 ) What horse- power would
the engine develop at roo lbs. boiler pressure ?
( 1) Yes ; & in . tbick will be sufficient. ( 2) No ; the pans would
have to be made much larger to make any appreciable difference .
The pump, is almost essential to water-tube boilers. You might
make a Babcock & Wilcox type, if you especially desire the water
to last a little longer time. (3) it ins. and if ins. stroke. At this
pressure the power developed (which is what is required to pull .he
boat at the speed mentioned), unless special precautions are taken,
is enough to capsize the tug -boat. The engine will require the
boiler to evaporate about 7 cubic ins. of water per minute if run at
500 revolutions per minute. (4 ) It is barely large enough. You
have a difficult task before you to provide a boiler wh ch will do
what you stipulate ; 400 sq. ins. of heating surface should be
provided . (5) Three Swedish “ Silent Primus" burners would eva
porate the required amount of water in a properly.designed boiler.
(6) Kindly note that the “ borse-power " of an engine depends upon
the speed it is worked at. You do not state ihe speed . See THE
MODEL ENGINEER for October, 1900, page 221. At 500 revolutions
per minute your engine, mine by ij ins., 100 lbs. pressure, would
develop about 1 to 5-16ths horse -power.
(4136 ] Dimensions Required for Steam Engine. G. S.
(Warminster) writ s : I am thinking of making a high -speed hori.
zontal engine with cylinder i in . bore , i in . stroke. Could you
kindly give me the size of steam ports and pipe, exhaust port and
pipe, lap of valve, and size of Aywheel. It is a built-up cylinder,
with flanges, steam ports,and valve well sweated on ; would it be
safe with 50 lbs. steam ? What horse-power would a double engine
with cylinder of the above size develop ?
Steam ports, 3-32nds in. by 1 in .; port bar between steam and
exhaust ports, 3.32nds in .; exhaust port, 3-16ths in . by 1 in .; steam
pipe, full 3-16ths in. inside ; exhaust pipe, 14 in . inside diameter.
If the flanges were fitted tight into the cylinder barrel and then well
BACK NUTS IF WISHED
SOLDER
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The crosshead pin should be the same diameter as the piston-rod
5-1 6ths in ., and about one and a quarter times as long - say 34 in
Weannex a sketch of a suitable crosshead. The guide bar at the
lower end is shown fixed to a crossbar attached to lugs on the
standards. The crossbar and the standards should be of steel,
The crosshead may be cast in soft iron or gunmetal. The exhaust
pipe is generaliy a little larger in area han the steam ports. In
this case. % in. bore pipe would appear to be ample.
[40771 Boiler for 2 by 4 Engine. T. M. R. (Cardiff) writes :
Kindly let me know the dimensions , etc., for a boiler to suit a ins.
bore, 4 ins. stroke horizontal engine.
The boiler illustrated on page 35 of “ Model Boiler-making "
would suit your engine.
(4086 ) Feed Pump: J. S. (Lincoln ) writes : I am making a
Cornish boiler, 18 ins. by 6 ins. I want to make a force pump to feed
it. Could I make a cylinder and pump all in one casting ? If so,
would you kindly tellme how to do it ? Also the size of the cylinders
and the pumps, and where I could get it cast ?
The casting of the cylinder and the pump combined would be no
difficulty. Mr. M. S. Don, ofGoudhurst, or Messrs. Goodman and
Co., of Bath , will do any casting you require. You will have diffi
culty in machining the flange faces for the covers next to pump, and
tapping or screwing the pump barrel for the gland . Wedo not see
the advantage of having it all in one, when it can so easily be made
in two parts and joined up. For model pumps the area of the plunger
should be one-fourth that of cylinder ; say 38 -in . ram for a 4 -in .
bore cylinder.
(4091) Water- Tube Boiler for Steam - Tug . F. H. (Buck
hurst Hill) writes : I am about to make a model steam -tug ,and wish
it, when completed, to be able to tow a small canoe at about four
miles per hour. The boiler I am going to make is of the type illus
trated on p. 46 of " Model Boiler-making," and I want it to work at

sweated they will just about hold on . You might continue two or
three of the studs of one cover right through as above, to form the
studs of the other , relieving the fanges of most of the work . The
horse-power depends upon the speed of the engine. If you will
refer to The Model ENGINEER of October 1, 1900, page 221, you
will find a full explanation of the methods of obtaining the borse .
power of any engine. If the number of revolutions of your proposed
engine is 500 per minute, then the horse-powerofone engine is about
1-13th , and therefore of two similar engines 2-13ths, or '16 b.-p.
(4118] Electric Kettle. " A CONSTANT READER ' writes :
Please state what kind of electric stove or kettle is required to boil a
pint of water in ten minutes, and what would be a suitable dynamo
to supply the necessary current ?
An electric kettle, to boil 1 pint of water in ten minutes, requires a
current of about 370 watts . A dynamo supplying between 5
6
ampères at 50 volts would give this output, or any proportionate
voltage and ampèrage can be used as desired. For prices and par.
ticulars you might write to The General Electric Company , 69
and 71, ENGINEER
Queen Victoria
Street, London, E.C., mentioning Th
MODEL
.
[4128) Benzoline Blowlamp. A. A. (Leicester) writes :
want to make a benzoline blowlamp for cycle brazing, heating
soldering iron , forging tools, or any odd jobs in an amateur's werk
shop. It is the dimensions of the different parts that I want most,
and the type of valve to use with the pump.
As the proportions of these lamps have to be accurately found out
by experiment, wedo not think it is worth while to try to make one ;
also a benzoline flame would not be intense enough for brazing or
forging, and therefore you had better buy a Swedish paraffin lamp,
which will do all you want and is much safer and cheaper to use as
regards fuel. A benzoline lamp is illustrated in issue of November 1,
1900 . It is arranged for a boat, and therefore will require some
alteration . Any type of non- return valve will do ; for instance, a
“ Lucas " cycle valve.
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(4049] Non - Polarising Bichromate Battery.
C. W.
(Wigan)writes : I have read your book " Electaic Batteries : How
to make and use them " -and I should like to know how to charge
the non -polarising bichromic battery ?
The solution required for charging a non -polarising battery is
plainly stated on page 46 of " Electric Batteries." Possibly you
mean you wish to re -charge one of these batteries , in which case you
must pour out the old solution , wash the battery with clean water,
and re -charge with new solution made up in the sameway as before .
Please note our instructions at the bead of these columns.
(4053] Telephone Troubles. W.L.W. (Loughborough ) writes :
(1) In your " Telephones and Microphones." chapter iv describes
" How to make and fix a Wall Telephone." I am making one to
connect two rooms, and am doing without an induction coil. Kindly
fill in the wiring, as I do not understand the diagram on page 49.
(2) Page 21 shows how to make a transmitter. I cannot get rubber
rings for rest for ferrotype plate. Would ordinary flat rubber -- about
48 in .. or 3. 6ths. in . thick -- do, curled round the inside of the box
and joined together with solution ? ( 3) You say on page 21,
" Connect the carbon and ferrotype plates electrically with ter
minals outside the box "-how is this done ?
(1) You will find a diagram of connections forthis telephone, with
out the induction coil, on page 166 , MODEL ENGINEER, April ist,
1901. This, we think, you will find quite clear; but if you have any
difficulty please write again . (2) Ordinary rubber will do quite well
if it can be curled into a circular form while it is kept flat, the ends
being joined by indiarubber solution . This should be done by
making a long bevel cut on each end of the rubber rirg, rubbing
the cut surfaces with solution, which should be allowed to stand
about ten minutes before pressing the surfaces together. A better
method would be to cut the ring from a flat sheet of rubber ; this can
be done either with a sharp knife, or, better,by mounting the rubber
sheet on a wooden face-plate in the lathe, attaching the rubber to the
face-plate by means of " Seccotine " or other adhesive , and cutting
the ring off by means of a very sharp tool wetted with water, the
lathe running at a good speed. (3) Simply by soldering the wires to
the cleaned surface of the ferrotype plates.
(4054 ) Electric Motor for Paddle Steamer. E. R.(Grimsby)
writes : Will you kindly give me drawings for a motor to drive a
model paddle boat 3 ft. long ? Also please state size of the paddles .
Th- motor shown on page 199, 'Query 3521, April 15th issue,
would be about large enough for your boat if of lightdesign. If
the boat is of heavier proportion, the size of the motor could be
increased by making the magnets and armature ; in . longer, in
creasing the quantities of wire in proportion . An electro -motor is
not well suited for a paddle boat, owing to the necessity for re
ducing speed between the motor and the paddles. This is not an
insuperable difficulty , as the motor may be arranged with a worm
on its shaft to engage with a gear wheel on the paddle shaft, reduc
ing the speed , say 20 to 1. In this way, a novel design would be
obtained , the principal ohjection being the extra amount of work in
fitting it. The paddles should be about 4 ins, diam .
(4063) Boiler for Launch Engine. R. C. J. D. (Brixton )
writes : I have a model launch engine ; cylinders, Ýin . by in .
stroke. What sized boiler should I require ? I do not want to have
tubes in it. Also, should it be made of brass or copper ?
Your query is so indefinite, that it is impossible for us to give an
accurate reply . We gather that the engine has two cylinders,
in . by tin .; but as it is not stated whether the engine is
actually to be used in a launch or not, and if it is, what dimensions
the launch is to have, we can only give a general reply.. A boiler
similar to that shown in Fig. 12, " Model Boiler Making," but just
a little smaller, should meet the case .
(Queries from the undermentioned readers have been received but
are unanswered for one of the following reasons:-A) Non
compliance with the rules ; ( B ) Outside the scope of THE
MODEL ENGINEER ; (C ) Too extensive ; (D ) Information not
obtainable.)
C.-J. C. (Hornsea , Yorks).

Catalogues Received .
The “ Duplex " Company, 82, Park End, Bromley, Kent.
The " Duplex " Company carries a large number of inventions into
practical shape, and some of these are of the kind to interest
Model ENGINEER readers. Separate lists are issued of such goods
as cycle stands, spring exercisers," umbrella holders, & c. The
former are supplied in various forms, the smallest for holding single
bicycles and ranging up to large holders for eight bicycles, suitable
for restaurants or other public places. Illustrated lists of any of the
above will be sent to readers on application, THE MODEL ENGI.
NEER being qunted .
Cotton & Johnson , 14 , Gerrard Street, Soho, London , W.
This firm is supplying a speciality of interest to most of our readers.
This is an improved gas blow.pipe and continuous
blast
bellows,
vho
to deal
with
which will attract th attention
brazed or hard -soldered joints, annealing, & c. The blow -pipes are
made in several sizes, the smallest being adapted for the mouth,
whilst the largest are used with the bellows. They are all moderate
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in price, and the improvements in construction make a great
difference in working. Lists and particulars will be sent to any
reader enclosing a stamp and mentioning THE MODEL ENGINEER.
The International Electric Co., 55, Redcross Street, Lon
don E.C. - Under the title, The International Electric News,
this firm is posting to the trade each month a well printed list
of up-to-date electrical goods. The circular is sent free , and will
show the latest developments of electrical apparatus. In the
present instance a novel item is an " all-china " high voltage switch,
whilst other novelties are a watertight telephone connecting box ,
the “ Pyramide " switchboard , and a pocket microtelephone.
Readers interested should send a post-card to the firm in question.
The Steel Tool Company, 94, Mile End Road, London, E.
The list " E " issued by the Steel Tool Company contains particulars
and prices of cold chisels (rough or finished ), tubing for flash boilers ,
ignition tubes for gas engines, emery wheels, small vices for planing
machines, leather belting, & c. This, and the other lists issued by
the firm , will be sent to any reader enclosing itd . in stamps and
mentioning the name of this journal.
Lehmann Bros., Hampshire Works, Station Road, Waltham .
stow , E. - Readers will do well to get the price list of drills and
wire gauges issued by this firm . These drills -- of twist or fluted
forms- are stocked in sizes gradually increasing from the very finest
by small increments up to 3 ins. diameter. The wire and drill
gauges are in various forms, a useful one being a combined standard
and tapping." gauge, whilst special forms such as gas-tapping
sizes are also obtainable. Model engineers should certainly obtain
this list.
The Clyde Model Dockyard and Engine Depot, Argyll
Arcade, Glasgow , N.B.— The new copyright list of the Clyde
Model Dockyard is to hand with a number of special features,
amongst which we may select the following as likely to interest oar
readers. In the first place the list contains about 150 engravings,
over a hundred of which depict the various ships' fittings, including
a new design of spider boop and goose neck ( combined), two new
steering gears and a spring-fitted propeller shaft with stern tube and
three -bladed propeller, arranged so that the engine can be placed at
an angle to the shaft which will still be driven with a minimum of
friction . New designs in the Clyde " built" model racing yachts,
and in a link motion reversing locomotive and tender are also
from the
pictured , the engravings all having been drawn direct
articles. This well-filled list will be sent post-free to anyone men
tioning THE MODEL ENGINEER, and enclosing a penny stamp.

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 usc.)
Lathe Accessories.
We have received from Mr. Edward Hines , Griffin Works, Nor
wich, who is an old -established maker of amateur's lathes, a handy
little illustrated list of face -plates, angle-plates, clamping plates, and
face-plate dogs. The utility of this list is much enhanced by the
addition oftwo or three pages of practical bints on the use of the
face-plate as a chuck As this pamphlet will be sent free to those
mentioning this paper, on receipt of a penny stamp for postage, all
readers who have a lathe should make a point ofwriting for it.

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 serder's name and address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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," 37 & 38, Temple House ,
Tallis Street, London, E C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENTMANAGER, " TheModel Engineer,” 37 & 38,
Temple House, Tallis Street, London , E C.
Allsubscriptions and correspondence relating to sales of the paper
to be addressed to the Pub ishers, Dawbarn & Ward , Limited,
6 , rringdon 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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Model Electric

Torpedo

Boat

Destroyer, “ Sunfish .”
By W. H. GIDNEY .
"HE accompanying photograph and following par.
ticulars refer to the Sunfish , an electrically driven
?
TI
Lorpedo boat destroyer. The hull is 20 ins. long,
274 ins. beam , 2/2 ins. deep ; has a draught of 2 ins., and
was cut from a solid piece of canary wood, which , being

PUBLISHED
TWICE MONTHLY.

motor is driven by two accumulators - one volts, the
other 2 volts. The accumulators are enclosed in vulcanite
cases.
The accumulator plates I made partly from
instructions in “ Small Accumulators " ( THE MODEL
ENGINEER Series, No. 1.) The connections from the
accumulators to motor are made so that 2 , 4 , or 6
volts can be switched on . When 6 volts are switched
on the accumulators are all connected up in series. The
motor is series wound, and very powerful for size. Con .
sidering the size of boat, I think there are sufficient fit.

MODEL ELECTRIC TORPEDO BOAT DESTROYER, “ SUNFISH.”
exceedingly light material, is very suitable for model
making. After being hollowed outand finished, the sides
have a thickness of } in . As may be seen by reference to
the photograph , the boat is very full-bodied, but with a
sharp entry and fine lines aft. There is thus a maximum
of roominess and buoyancy in the vessel, and this is
absolutely essential to the success of a small boat ; indeed,
the larger the battery power that can be arranged for, the
greater the speed and length of time the boat can run .
The vessel is fitted with a motor, made from castings
supplied by the British Modelling Company, Macclesfield ,
No. i set, which included a three-bladed propeller. This

tings on deck. I have tried it on a lake several times,
and it travelled at a very high speed for onehourwith one
charge each time. I am hoping to send a photograph of
the Sunfish going full speed in due course, and also infor
mation of a 40 -in . boatof the same class with twin screws.
The foregoing particulars may be encouraging to other
readers who would like to attempt the construction of
small model steamers, as it will tend to show that the
thing - though requiring judgment and skill — is not by
any means impossible. As a guide, it may be mentioned
that the photograph is very nearly a quarter of the actual
size of the “ Sunfish " itself.
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to Make

a

Simple Slip

Eccentric ,

By F. E. P.
MONGST the many devices which have, from time
to time, been invented for the purpose of working
A
the slide-valve of an ordinary reciprocating steam
engine, the eccentric has always held first place. It is
perhaps hardly necessary to remind the reader that the
eccentric is nothing more or less than a crank of peculiar
construction and comparatively short throw ; indeed , it
would be quite easy to use a crank instead of an eccen
tric, the one objection being a great weakening of the
sbaft. The eccentric is a part of the engine familiar to
every student who knows anything of the steam engine
atall, although a great number of such readers find it
nature of any valve gear more
difficult to understand
complex than the simple single eccentric used on an
engine intended to run in one direction only . Complica
tion beginswhen reversing gears have to be fitted in order
to enable an engine to run in either direction atwill. The
Stephenson link motion is very easily comprehended by
anyone who already understands the action of the single
eccentric thoroughly, as it is nothing but two simple
eccentrics arranged on opposite sides of the shaft, and
having an attachment which enables either of them to be
used for running the engine. The objection to the
Stephenson link motion on a small model engine
is solely one of trouble and difficulty in fit
ting up. It has not, to the same extent, the ad .
vantage enjoyed by larger engines, of being used
to control the steam supply ; as in a very small
model, the point at which steam is cut off in the stroke
of the piston is comparatively immaterial, and, as a
matter of fact, the majority of model engine owners only
want their engines to run at their best speed and give
out the greatest power obtainable from the boiler. In
such cases a reversing gear, if required at all, must be
FISTON STROKE
PISTON IN MIDDLE
OF STROKE

VALVE AT ONE END
OF ITS TRAVEL

ECCENTRIO

CENTRE OUT TRAVEL
FIG , I.
simple, and there is no other gear whatever simpler to
make and more certain of action than that known as the
slip eccentric, which it is the object of this article to de.
scribe. In general appearance the slip eccentric has
very little to distinguish it from an ordinary single eccen
tric fixed on the crankshaft; but it is different, in that
it is not fixed , but movable.
A little studyofthe position of the valve with reference
to that of the piston in a slide valve steam engine shows
that the centre line of the crankshaft must be somewhere
about go degs. from the centre line of the crank. This
and other theoretical considerations may be gathered
from books on the subject, such as Mr. W. J. Tennant's
“ The Slide-Valve , Simply Explained ” ; and it is suffi
cient to observe here that in all cases where the slide
valve is driven direct, the centre line of the eccentric is
somewhere about a right angle (or 90 degs. ) in front of
the crank , and not behind it. This is shown , for the
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sake of clearness, in Fig . I. As a matter of fact, the
eccentric is usually rather more than 90 degs. in front,
but is never less . More advanced readers will under
stand that the extra amount that the eccentric is in front
of the crank over 90 degs. is due to lap, lead , & c . For
small work there is no need for these refinements, and in
the present article the existence of them is ignored , and
the eccentric understood to be situated exactly 90 degs.
in advance of the crank .
Now , it must be remembered that the crankshaftdrives
the eccentric — that is to say, the valve is moved as a
result of the engine starting ; the eccentric will not move
or start the engine of itself. If the eccentric is loose on
the shaft so that it can be moved round at pleasure, we
only need a projection of some sort on the crankshaft,

Els

CIR

FIG . 2.

E

s

CR

FIG . 3 .

which shall engage with a suitable projection on the
eccentric, to enable the latter to be driven by the shaft.
Such an arrangement is shown in Fig . 2 , where P is a
pin driven into the crankshaft C R , E is the eccentric,
and S a projection cast upon the eccentric. When the
engine starts revolving in the direction shown by the
arrow , P engages with S , and the eccentric is carried
round as long as the engine revolves in that direction . It
is only necessary to arrange that the pin P and the projec
jection S are in the right position, so as to cause the centre
line of E to be 90 degs. in front of the centre line of the
crank in order to make the valve work properly .
It will now easily be seen how the engine may be re
versed , all that is requisite being to turn the crankshaft
backwards, when P again comes in contact with S at a
certain definite spot which must be correctly calculated,
S being continued round the shaft sufficiently far. The
right position is attained when the crank has completed
exactly half a revolution at the time that P once more
engages with the projection S. It will then be obviovs
that the centre line of the eccentric is 90 degs. from the
crank , but reversed from the original position . The two
instances are illustrated in Figs. 2 and 3. The engine
maynow be started in the opposite direction , the eccentric
being driven from the pin in the new position .
The slip eccentric is exceedingly well suited for use on
a smallmodel locomotive. It is practically out of sight,
takes up very much less room than ordinary reversing
gears, and is easy to fit in the small space which is at the
disposal of themodel locomotive builder. The objections
to it are not really very considerable, from a practical
point of view . There is no reversing lever, and, as already
mentioned , the supply of steam cannot be regulated by
expansion . The engine having completed a run is re
versed after steam has been turned on by pushing it in the
required direction, and a writer in these columns has
already pointed out that this can easily be done by un
obtrusively pulling or pushing on the regulatorwhen the
latter is being opened . The samewriter has also sug
gested a very useful form of track for use with a loco
motive fitted in this way. This is one which in the main
track is horizontal, but terminates at both ends in steep
gradients, the inclination of which should increase to an
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The dimensions for valve and steam ports have been
given for an engine with cylinders 2 in . by 1 in ., which
are suitable for a locomotive of this size, and these and
the foregoing description will doubtless be an assistance
to beginners in model locomo‘ive construction , who wish
to make an engine having someapproach to reality. The
drawings (Fig. 4 )are all full size, and may be safely worked
to . It should be remarked that the special application
of the slip eccentric to a locomotive engine is merely for.
tuitous. The particulars given herein are equally suited
to the construction of a steam engine of either the hori.
zontal or vertical pattern .

extreme approaching a vertical. The momentum of the
engine will be expended in carrying it up the slope to a
point near the summit at which it will come to rest ; the
pause at this point will be only momentary, and the
engine will then commence running back for a distance
sufficient to reverse the setting of the loose eccentrics,
whereupon it will propel itself back to the opposite end
of the track , at which a similar automatic reversal will
occur .
As the foregoing description may still leave some of the
practical applications in doubt, a working drawing is
given to show the eccentric and valve for a small model
locomotive of about 72.in. scale. In order to make the
simplest arrangements possible, a form of eccentric-rod
has been adopted in this design, which was suggested by
a correspondent in an earlier issue of THE MODEL
ENGINBER. The eccentric itself consists of a simple flat
piece of brass, 14 in . thick , which is turned to 5/8 in .
diameter, and then has a groove turned in the circumfer .
ence as shown. The exact centre of the piece of metal
is carefully marked off, and from this is marked the centre
of the hole for crankshaft, which , in this case, is

The Electrical Review states that after a long series
of experiments, a Dortmund firm has begun to erect a
factory for manufacturing calcium carbide at Borbeck ,
near Essen , using blast furnace gases obtained from the
neighbouring Phænix Ironworks as the source of power ,
The actual furnace is a shallow horizontal trough curved
to form the circumference of a wheel which is constantly
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Fig . 4. - SLIP ECCENTRIC FOR 72 IN . SCALE LOCOMOTIVE .
3-32nds in . from the true centre of themetal. The hole
for crankshaft must be drilled square with the face of the
eccentric, and must be of such a size as will just allow it
to turn freely but without shake — that is, 4 in . full. Two
holes are drilled as shown, 1-16th in . diameter, and
into each of these a piece of steel wire is driven , and
soldered if necessary. These are to form the stops to en
gage with a pin on crankshaft, and take the place of the
projecting piece S in Fig . 2 .
The pin on crankshaft is driven in in a line with the
crank, as shown in the sketch (Fig . 4 ), and also consists
of a piece of 5.16th.in. steel wire. The eccentric-rod
and strap are all in one piece , made from a strip of sheet
brass of rather less than thewidth of the groove already
turned in the eccentric. Part of the strip is bent circular,
but with a certain amount of spring, holes are drilled at
A and B , and if necessary the metal can bebeaten a little
thinner at these places, in order to widen the portion
where the holes are to be drilled . A small bolt is put
through, and tightens up the strap, so as to allow it to
just run freely in the groove. The main part of the rod
can be bent at right angles, as shown in Fig . 4 , to stiffen
it. The length will, of course , depend on the engine,
but the size given is just about correct to scale .

revolved by gearing. This wheel is connected through
its supports with one pole of the dynamo. At one fixed
spot, as the trough travels round, a mixture of lime and
coke is fed in with the aid of a worm , next the mass
arrives under a hood, where the second electrode is fixed,
and where the carbide is produced; but beforethe revolu
tion is complete the finished material is withdrawn from
the traveller by a suitable scoop , and thus the trough is
once again empty when it reaches the place where the
fresh charge is ready for insertion.
The Newsbam Model Yachting Club inaugurated the
present season with two inter-club victories. The first
occasion was a 10- rater match with the Bootle M.Y.C.,
each club sailing four boats. The Bootle craft were all
cutter.rigged , whereas the Newsham boats comprised two
cutters and two schooners, all this club's representatives
having double fin keels. The race, which was a beat to
windward, fell to the N.M.Y.C. On a later date this
club sailed against four 5-raters, with single- fin keels,
belonging to the Salford M.Y.C. Both clubs sailed their
boats with lugs and jibs, and the Salford boats had loaded
and movable rudders. The Newsham Club was again
successful.
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The Society of Model Engineers.
London .
SUMMER ARRANGEMENTS.
Saturday, July 20th . – Visit to the Longhedge Locomotive
Carriage and Waggon Works of the S.-E. and C.R.
at Battersea, by the courtesy of J. W. Barber, Esq .,
Locomotive Superintendent of the Chatham and
Dover section . Members are requested to meet
in the Booking Office of Wandsworth Road Station
at three o'clock .
THE LAUNCH TRIP .
On Saturday, June 22nd, some seventy members and
friends took part in a river trip from Richmond to Wey
bridge and back . The weather was delightfully cool and
fine, and the comfortable accommodation of the launch
May Queen (Capt. Rees), combined with excellent cater
ing, rendered the trip most enjoyable. A number of
musical items were rendered in charming fashion by
several ladies and gentlemen of the party, their eftorts
adding considerably to the pleasures of the trip , and being
greatly appreciated by all on board. On the return
journey Mr. Percival Marshall proposed a hearty vote of
thanks to the Honorary Secretary of the Society , Mr.
Herbert Sanderson , to whose excellent arrangements the
success of the outing was so largely due. This proposal
was carried with musical honours in the heartiest possible
fashion .
PURCHASE OF TOOLS.
In accordance with the recently passed resolution , a
portion of the Capital Fund has been devoted to the pur.
chase of a set of Armstrong stocks and dies, for the cut
ting of the following sizes of pipe threads :- % in., * in .,
38 in ., 2 in . These are now available for the use of
members, and can be borrowed under the same rules as
apply to library books. They are kept with the library
at 37 and 38, Temple House , Tallis Street, E.C.
Provincial Branches.
Liverpool. — The third visit in connection with this
branch took place on Wednesday, June 12th , when , by
permission of Mr. F. W. Webb, M.I.C.E., chief
mechanical engineer, a number of members visited the
Crewe Locomotive and Steel Works of the London and
North Western Railway Company,
The members
travelled from Liverpool by the 10.5 a.m. train , and
were joined at Crewe Station by a party of members of
the Manchester branch . They arrived at the works at
about 11.30 a.m., and after having been conducted round
the rail, rolling mills, boiler shops, & c., adjourned for
dinner to the Royal Hotel. On returning to the works
they visited the electric power station, and were then
shown around the various fitting and erecting shops,
wheel and axle shops, smithies, brass foundry , pattern
making shops, and paint shop, in the latter of which were
a large number of locomotives, including two very fine
four-coupled bogie expresses, dated May, 1901, and
named " Alfred the Great and “ King Edward VII ”
respectively. These had only just completed their
trial trips, and had not yet been placed on the regular
service. The members next visited the chain -making
shops, and after having witnessed the chain , rope, and
metal testing machinery in operation , they left the works
at about 5.30 p.m., and proceeded on their homeward
journey.-- FRED. T. STEWART, Hon. Sec ., 14, Adelaide
Road, Kensington, Liverpool.
Sheffield . — Themonthly meeting of this branch took
place at their room in the Y.M.C.A., Fargate , on Mon.
day, June 16th . The minutes of the previous meeting
were first read. Mr. Renton showed some more draw
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ings and blue prints of the petrolmotor ; and the pattern
for the crank case made by Mr. Lindley was also on
view . Further details were then discussed. Messrs.
Hattersley and Davidson sent one of their compound
foot.pumps for cycle or motor tyres - really a small two
stage double -action compressor. By means of this Mr.
Shaw's self-acting steam -hammer, and Mr. Skinner's
launch engine were worked, both at a good speed . Mr.
Shaw also brought up the battery of his motor cycle and
several coils. Mr. Dodd promised to try and finish his
paper at the next meeting. – Cecil E. SQUIRE, 401,
Staniſorth Road , Attercliffe, Sheffield .
Leeds. - A meeting of the Leeds Branch of the
Society of Model Engineers was held on Tuesday even
ing, June 18th , when Mr. Rbodes, of Armley , gave a
lecture on the History of the Steam Engine, illustrated
by some large sized drawings. After a vote of thanks
had been passed to Mr. Rhodes for his very able lecture,
it was decided to close the meetings until September, our
next meeting to be held the first Tuesday in September .
_W . H. BROUGHTON , Hon. Secretary, 262, Carlton
Terrace, York Road , Leeds.
Workshop
Wrinkles
Recipes.

and

(The Editor will be pleased to receive for this column practical
wrinkles and recipes which readersmay have found useful. In
all cases it should be clearly stated if the information isoriginal
or not, and in the latter case the source should bementioned .
Original itemswill have the preference for insertion .)
Drilling Holes in Glass . - Books give turpentine
and campbor as a lubricant, but if you have none handy,
make a solution of soapy water, dip the drill in the solu
tion, and it will answer just as well.-H. WOODRUFFB .
Oils for Cycle Lamps, & c.— ( 1 ) Camphor, 1 oz.;
castor oil, i oz.; petroleum , 4 ozs.; olive oil, 20 ozs. ( 2 )
Paraffin oil, i oz.; colza oil, 7 ozs. ( 3 ) Camphor, i oz.;
petroleum , 4 ozs.; colza oil, 20 ozs. - JOHN ANDERSON .
Storing Zinc Plates. - After using zinc plates,
wash them in hot water, then place them in cold water.
It is advisable to change the water every week during
the storage ; some add a little oil to the water ; at the
same time keep the plates away from chemical nes.
H. WOODRUFFE.
Braziog Brass to Copper. — The best solder for
uniting brass to copper is soft brass, which will melt
much easier than the brass which is to be joined to the
copper, otherwise the work would melt at the same time
as the solder. The edge of the work must be carefully
cleaned , and then the parts brought together in their
proper place and secured with iron wire . The flux to be
used is borax , rubbed up in water until it is like a fine
cream , The solder, which may be in the form of beads,
strips or wire, is next distributed along the joint. The
amount of heat and the method of applying it depend
entirely upon the size of the work to be done. If the
work is small the blow pipe is by far the most convenient
and safest, because if the heat is too great there is danger
that the brass part of the work will bemelted. The heat
is to be applied until the solder melts. As soon as the
solder melts or " flushes,” the work should be struck so
as to jar it just enough to make the solder flow into the
joint. To find out whether the solder is soft enough for
the work , a piece may be laid upon a bit of brass of the
same kind as that of which the work is made, and put it
into the fire. If the solder melts considerably sooner
than the brass, it will be safe to use it for the work. If,
on the other hand , they both melt about the same time,
a soſter solder will be needed. Spelter solder may also
be used for the purpose. — “ THE HARDWAREMAN .
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A

Simple

Bobbin

Winder.

By G. H. ROOKE .
is thatof winding bobbins with wire with neatness
and ease. I purpose to show how a simple, yet
efficient, winder can be made at little or no cost, and re
quire nothing more than a few pieces of wood, a piece of
sheet brass , a brass rod, a spring , and a cotton reel. First
procure four pieces of wood (deal will do), 4 ins.
long, 2 ins. wide by 12 in . thick . Cut down the top
of each a slot E ( Fig . 1), * in . deep, 72 in . wide. Fas
ten these with screws and glue to a baseboard , 10 ins.
long by 4 ins. wide. This should be fairly thick - say
i in . - to give stability to the structure. Now cut out
four pieces of brass sheet, 2 ins. by i in . and 1-16th in .
thick . Drill out the holes as shown in Fig. 2, making
the centre hole 14 in . in diameter, full. These pieces
should now be screwed in their places over the slots, to
act as bearings (see Fig . 3 ). In order to get these in a

29

extremity . This rod is kept from slipping by a screw
passing through a small piece of brass screwed to the top
of the second standard . A knitting needle, running
through holes in the two centre standards, serves to hold
the reel of wire. All is now complete. In order to wind
the bobbin - which in my case is always one made of a
tube of brown paper with square heads (see Fig. 4 )-in
sert a short plug of wood in one end to bear against the
steel point, and place in position. Nothing can be easier.
The spring behind the cotton reel head must be pushed
back a little before inserting the bobbin . Pressing against
the bobbin holds it at once tightly , and yet without risk
of breaking. By moving the back -centre any size of
bobbin , from 5 ins. downwards, may be wound.
Experimenting with

the

Electrograph .

A PHOTOGRAPH
was successfully transmitted over
a telegraph wire from
the offices of the Associated
Press in the Star Building at Washington , D.C., to
New York City a few nights ago. The experiment was
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ARRANGEMENT AND DETAILS OF A SIMPLE BOBBIN WINDER .
perfect line, a brass rod should be pushed through each
of the centre holes during process of screwing.
Now cut off from brass rod a piece 5 ins. long, and
on one end secure by means of glue and a pin driven
through a cotton reel head. Slip over the rod a piece
of brass spiral spring -- the spring on a gum.bottle brush
answers admirably — and then run a thread on the other
end to take the handle. This handle may be easily formed
from a strip of the above sheet brass and a couple of
inches of the brass rod. Drive in the face of the bobbin
head three or four pin points , which serve to hold the
reel which is to be wound. Place this axle in its bear.
ings as in Fig . 3, and screw on the handle .
For the back -centre we merely require 5 ins. of the
brass rod, with a steel point or sharp nail soldered to its

made to demonstrate the perfection of the electrograph ,
an instrument known as the Palmer and Mills invention .
The two instruments used in the experiment are the only
ones in existence, and they will be placed on exhibition at
the Pan -American Exposition at Buffalo . According to
the Electrical Review (N. Y.) it is confidently predicted by
the inventors that the electrograph will soon be in prac
tical use. To transmit a picture over a telegraph wire
it is first photographed through a screen on a metal plate ,
similar to the process ofmaking half-tones. The plate is
then covered with wax, which is ground into all of the
indentations the plate and forms a non - conductor to the
electric needle which passes over and transmits the raised
metal lines to the receiving instrument at the other end of
the wire.
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Motor Cycles and How
struct

to

Con

Them .

By T. H. HAWLEY.

( Continued from page 15.)
IX . - BRAKEWORK (cortinued), TRANSMISSION GEAR,
Gear Box , ETC.
of the rear drum brakework, Fig . 35 is a side view
of the lower socket of the ball head, and Fig 36 a
front view of the same. Fig . 37 shows the position of
the drum in relation to the frame, and also full details of
brake connections (side view ) ; Figs. 38 and 40 are plan
views of the same, and Fig . 39 is a guide stud for the
tension.rod .
The whole of ihe brake mechanism is on the right
hand side of themachine when looking in the direction of
travel; the handlebar, lever, & c., is precisely as described
for the front bar and illustrated in Fig . 31, the same letter .
ing being used for similar parts in each case, thus d
(Fig . 35) is another view of the handlebar clip ; the posi
tion of the telescoping parts, however, are in this case
reversed , and the down tube e telescopes within the tube
f, these tubes being, respectively , 8 and 10 mm . in diam
eter, though for convenience in obtaining tube, it may be
mentioned that the English sizes of 5 16ths in . and
7-16ths in. by 16 gaugemay be substituted, as these sizes
just telescope together. The adjustment clip is shown at
3 , Fig . 36 .
Throughout these detail drawings, however, I have
figured all dimensions in millimetres, and really , after
one gets accustomed to the metric or decimal system , the
English inch and its clumsy divisions would not be
willingly returned to, except for occasional practical
necessity .
Continuing with Fig . 35 , the cranked lever, h , is
mounted on a stud , i, which is lapped into a boss cast on
the bottom socket of the ball head, seen clearly at i,
Fig. 36 ; the cranked arms are separated at right angles
or 90 degs., but the stamping is in one piece , and held in
position on the pin i by the collar ; (Fig 36 ) and a split
pin .
Instead of the eccentric end, shown at k , k , a
simple eye may be substituted, if desired .
The connecting-rod l, which is
in . mild steel, is
turned over at right angles, and hooked through the eye
of h , a washer and plit pin retaining it in position, shown
clearly at h (Fig . 38 ).
Continuing with the rod l, it will be seen that a guide
stud is provided , as shown in Fig 39 at m , on one of the
intermediate frame tubes, the whole arrangement being
better understood by reference to Fig . 1 Article 1. At its
further extremi'y the connecting rod is similarly hooked
through the lever n (Fig . 37 ), also shown in plan in
Fig. 40, which figure also explains the relation and posi
tion of the brakework to the rest of the axle-bridge and
frame parts.
It will be noticed that the connecting.rod l is not in a
line with the brake drum , which is situated at 0, so the
two levers, n and p , are mounted on a rocking shaft by
setscrews, and the shaft is held in position endwise by
collars and setscrews.
This shaft is not made very clear in the drawing, but it
extends from one to the other of the bridge-tube lugs
situated at q and r, also shown in end view in Fig . 37 ,
the same shaft,however ,carriesanother lever for operating
the advance sparking, but which is not dealt with in the
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present drawings. It will be seen that the pull of the
tension rod l, operating the lever n , partly revolves the
rocking shaft s in its bearings, and thus transmits motion
to the other lever connected to the brake band eye at t;
the rod u being adjustable by the screwed portion as
shown, is connected to the block v by a stud and cotter
pin , the other end of the brake band being bolted to the
bracket arm casting at w , w . The diameter of the brake
drum C in this case is 180 millimetres, or 7 I. 16th ins. ;
A is the steel band, and B the leather lining .
I need not enter into a dry tabulation of the various
dimensions and measurements, as these are more easily
understood by reference to the drawings ; but a few hints
may be acceptable as to the machining of a number of the
small parts.
It is necessary that the bore of the brakework levers,
such as h and n , be true to the turned faces , and in the
case of h , where three bearing holes are to be bored, that
the bore of each be parallel to the others, otherwise it is
impossible for the brakework to operate smoothly .
To take h as an example, first drill the hole in the
centre of the stamping somewhat smaller than the finished
size, clamping the stamping down by one face, which
has previously been roughed up with a file, so that
the first drilling is at right angles to the body; then ream
the hole , slightly tapering, and drive the stamping
on to a tapering mandrel, when the four faces on
the lever arms may be skimmed up true in the
lathe to the finished size, when the centre hole may be
utilised for mounting the stamping on the drill-table or
lathe faceplate for the boring of the remaining holes,
which should be reamed to finished size before being dis
turbed , thus leaving nothing to be done but passing the
finishing reamer through the centre hole.
The whole of this brakework is somewhat tedious, but
it is necessary that it be done, and well done ; hence the
freedom and fit of working joints should be tested as the
work proceeds.
The next drawing (Fig . 41) relates chiefly to the large
transmission gear wheel, and its connection to the balance
gear, though the brake mechanism is here repeated in
part.
D is one of the bracket arms of the bridged axle carry .
ing the motor at its lower end, the stud E being the point
for the strap connection to motor cylinder cover : the
lettering on the brakework corresponds to that already
given.
The large gear wheel is in phosphor bronze, the full
finished diameter to top of teeth being 265 mm ., or one
millimetre over 1078 ins.; the teeth are cut from the solid
edge of the casting, and the finished gear wheel is bolted
to the balance gear box flange by the five bolts (a , a ),
The diameter at the base of the teeth is 254'25 mm .,
and at the pitch line 260 mm ., and the width of the face
of the teeth is 20 mm ., lhe circle on wbich the bolt holes
are drilled is 144 mm . diameter, and the bore of the
centre hole is 117 mm ., diameter of connecting bolts
8 mm . or 5 16ths in ., number of teeth in wheel 104,
gearing into engine pinion of thirteen teeth . The web or
centre portion of the gear wheel is 5 mm . thick .
Needless to say, this is a most important piece of work ,
and not to be undertaken lightly . Of course , if the entire
balance geared axle and bridge piece be purchased in a
finished state , this gear wheel will be incorporated ; but,
assuming that we are constructing all but the balance gear
proper, then this gear wheel will be part of the work
encountered , and , although formidable and exacting ,
there is a certain fascination about gear-cutting which
appeals to all mechanics who love bit of nice work .
Ofcourse, I do not refer to the cutting of such wheels in
the ordinary automatic gear- cutting machines, but to the
methods by which such work may be done by the ama.
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teur, for whose encouragement I may say that a wheel of
this description can be accurately cut by anyone pos
sessed of a lathe and good division plate, with no more
extra appliances than a simple high -speed drill spindle
and single tooth fly.cutter.
The number 104, however, is not be attained on all
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brass plate held in the self- centring chuck . As to bow
this dividing may be accomplished , I am unable to give
E

P

FIG . 41.
TRANSMISSION GEAR WHEEL
AND BRAKE MECHANISM .
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ordinary division plates, and it may be necessary to rig
up an extempore division plate for the job ; or, even if
the lathe is not provided with a division plate at all, the
job may still be done by dividing the large faceplate or a

full instructions in these articles ; but the line of
action will be understood if we take a long strip of paper,
and with needle -pointed dividers make, say , ffty -two
divisions, distance apart of the pricks being immaterial,
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object being accuracy of pitch between each. If now a
wood disc be turned down in the lathe until its circum
ference exactly corresponds with the length of the paper
ribbon of fifty -two divisions, we have a rough division
plate which only requires the intermediate dots to make
it 104 ; this initial wood division - plate should be as large
as possible, and with this fixed to the faceplate and some
temporary stops devised, proceed to carefully centre each
dot with the centre punch until the whole fifty-two spaces
are formed on the edge of the wood disc. Now , on this
disc mount a brass plate or disc , and using the drill
spindle and overhead , drill the fifty -two holes into the face
Ithe brass plate, on completion of which move the brass
plate round on the wood disc half a space , sc that other

depth , and it would be an assistance if a finished gear
wheel of similar number of teeth were at hand to make
the cutter from , the teeth being of epicycloidal form .
The next and most vital point is finding the “ pitch
line," or exact diameter at which the teeth must be cut,
otherwise the teeth and spaces will come out unequal.
Cutting the teeth , however, will be the last operation.
The disc should first be chucked so that the rim may be
turned on either side and face, and the inner face of the
web or part, all at one chucking, and at the same time
the five holes for bolts may be marked off and preferably
drilled by the drill spindle.
The teeth may be cut at the same chucking if get- at .
able , though a more satisfactory method would be to now
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Fig . 42. - GEAR CASE.
fifty-two holes are drilled in between the first, the only
care necessary being in finding the first division. The
brass plate may then be fixed by suitable means to the
lathe spindle and used for the gear cutting.
The vertical drill spindle carrying the fly cutter is held
in the toolpost of the slide-rest, and then run at very
high speed, the fact of the cutter having a single tooth
only allowing it to work at high speed without heating.
The crux of the whole thing, of course , depends on the
accurate formation of this cutter .
In shape it must correspond to one space and half the
tooth on either side, and must, of course , be exact in

Quarter Full Size .
mount the gear wheel on the balance gear casing, and
the whole on a mandrel, when , if necessary , a finishing ,
cutmight be taken to bring the disc to within a shade of
the exact diameter, and running truly in the position it
will occupy on the machine ; this would also provide a
more rigid support for the disc during the process of cut
ting the teeth , and render this work more accessible.
The fly cutter itself will be the object of careful work ,
both as to shape, cutting angle, and clearance ; the shape
of the cutter face will, of course , correspond to the space
between two teeth and the half of each adjoining tooth ;
the cutting angle, i.e., the rake or angle of the face of
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the cutter in relation to the work , may be the same as
employed for wrought iron, as the phosphor bronze is
very hard, and the high speed at which the cutter will run
prevents any tendency to dig in . Clearance must be
given the cutter on both end and sides, but the side clear
ance need be but very slight. The end clearance will be
of necessity somewhat greater, but the cutter should be
so formed that its face is Aat, and its shape will not be
altered by rubbing down on an oilstone, which is the only
permissible method of sharpening, and the ends and sides
must on no account be ground away or the shape of the
teeth in the gear wheel will be altered .
An entire space may be taken away at one cut - i.l .,
the cutter is fed into the work at the full depth of the
space between the teeth , and when once the position of
the cutter in relation to the work is found, the cross slide
of the rest should be locked , and the cutter fed to and fro
by the top or longitudinal slide only, the cutter being also
formed with a shoulder or stop to regulate its position in
the drill spindle, so that it may be removed for grinding
and replaced in exactly the same position.
The drill spindle may safely be run up to 700 or 800
revolutions, and if the cutter has been correctly formed
and carefully polished on a slip of Turkey stone, the re
sulting cut will appear like polished gold .
Of course , where suitable machines exist, this work
may be more expeditiously accomplished with circular
milling cutters, which may be purchased of the correct
formation to suit various wheels and pitches, notably
from Brown and Sharp, who make the cutters for the De
Dion Company for this particular gear wheel ; but I have
endeavoured to show that such work may be done with
comparatively simple tools and appliances.
In Fig . 42 is illustrated the construction of the gear
box or case, enclosing the large gear wheel and pinion on
engine shaft.
This is, of course, a necessity , and a somewhat trouble- ,
some piece of work for an amateur to approach ; how .
ever, I have given full particulars in the drawing, and
the case may be produced in different ways , according to
circumstances.
It may be made up entirely of sheet iron, or the sides
of brass, and the rim of stout tin with soldered joints, or
it may be cast in brass or aluminium , the latter being the
latest form adopted by the big makers, and with the case
in two pieces only .
A built-up case , however, is more easily manipulated
in three parts, as shown in the drawing, and although
the thickness of the plates may be varied , it should be
borne in mind that a thin flimsy case which cannot be
maintained in line will give endless trouble, and it is
better to err in the direction of substantiability .
To ensure a good job, considerable care will be needed
in the setting out of the work , the completed case, as
shown, consisting of three principal or body parts, though
not all of equal dimensions.
A , B , and C represent these three parts, and of these
A and C are equal, each comprising 125 degs. out of the
complete circle , the remaining portion, B , filling in the
requisite 110 degs.
The top clip at f, when closed , is 45 millimetres bore,
and fits the top tube in the bridged axle ; the clip
enclosesthe pinion on the engine-shaft,and dis a screwed
boss for a lubricator, the three sectional views accom
panying are self explanatory, and g, in the central figure,
is simply a lug for connecting the two balves of the case,
h being a lug to which a drain -tap is connected, and also
serving to stay the case to the engine crank chamber,
5 -millimetre bolts being used at lugs e, f, and 8 , for this
purpose.
The sides of the case are shown to be 3 millimetres
thick, and in setting out the work the true centre of the
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whole should first be found ; then , as in the drawing, find
the three points from which the outlines are struck by
scribing a small circle and dividing into three. Next set
off the distances in degrees, and draw the division lines,
when the sheet may be cut up by any convenient method ,
leaving, however, a sufficiency of stock to form the lugs ;
etc. - or rather the lugs to which these may be rivetted
or soldered according to themode of construction adopted.
This work of completing and fitting the gear-case,
however, had better be done when the engine is in posi
tion , as to anyone previously unacquainted with the work
the drawings will be somewhat difficult to read, but will
come quite clear when the actual parts to be enclosed are
in existence , and can be compared with the drawings.
This, I think, about completes all we have to do to the
frame work or vehicle portion of the tricycle, with the
exception of the previously mentioned connecting-rods
and fitments for the carburator, advance sparking, and
compression ; and , of course, the actual assembling of
the various parts and the enamelling of the frame, all of
which , however, may be left over until the motor or en
gine is constructed and fitted in position.
As the title indicates, however, the articles will not
stop short at the tricycle , but will also include a quadri
cycle for two riders, though practically the whole of the
work detailed for the tricycle will stand good for the
quadricycle , except for the substitution of two wheels and
an extra seat in front, and a trifling addition to the main
framework ; but the same balance.geared axle is em .
ployed, the wheels are of the same size, and most of the
other items remain the same - particularly if the machine
is to be convertible from tricycle to quadricycle — but
these itemswill be fully dealt with in due course .
( To be continued. )
Renewable Electric Lamps.
THE members of the Institution of Junior Engineers
THIrecently paid a visit to the works of the Renewable
Electric Lamp Company, at Brunswick Place, City Road ,
London . They were received by the managing director,
Mr. H. E. Kershaw , who also occupies the position of
Mayor of Shoreditch. The processes carried on were
shown in operation . In addition to the renewing of old
lamps by the introduction of a new filament, the company
are manufacturers of incandescent lamps, the filament
being prepared in a special way. Its consumption of
current is as low as 2-7 watts per candle-power, and it is
guaranteed to burn a thousand hours. In the renewal
process , thebulb is re-opened, the old filament is detached
and a new one inserted, thus avoiding the wastage of the
bulb , the cap, the platinum , leading in wires, & c. In
the glass-blowing room where the bulbs are expanded
and the filaments inserted , both the Ediswan and the
American methodswere shown. Entering themechanical
exhausting room , the members saw the system employed
for exhausting the bulbs of air and permanently sealing
them ; and in the laboratory the filaments were seen in
process ofmanufacture. The flashing of the filaments by
being overrun fifty per cent. beyond their nominal candle.
power, and the jointing of the platinum and filament by
electrolysis were shown, as was also the process of joint
ing the platinum to the copper wire. The apparatus for
exhausting by means of the mercury pump was also seen
at work. The concluding operations of capping, etc.,
each lamp produced having been inspected, the method
of testing was fully explained and demonstrated. At the
conclusion the thanks of the Institution for the highly
interesting visit which had been made, were expressed
by the chairman ,Mr. PercivalMarshall,and Mr. Kersbaw
responded .
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( This series of articles is especially intended for those amateurs
whose stock of tools is a minimum , and for those whose practi.
cal acquaintance with model-making is equally limited . In
order to make the articles as usefulas possible, it is the special
desireof thewriters that readers shall discuss their difficulties
with them , directing their queries to “ Beginner,", clo, The
Editor, THE MODEL ENGINEER, 37 & 38 , Temple House,
Tallis Street, London , E.C., a stamped addressed envelope
being invariably enclosed for reply. Where the reader is unable
to get a model to work, or to locate the fault, the model itsel,
should be sent, carriage paid both ways,when advice on itwill
be freely given.
Practical suggestions from readers will be gratefully received ,and
the Editor , will be glad to hear from those who wish to make
any specialmodel. Such suggestions will,where possible, form
the basis of future articles.)
VI. - A Model Gravitation Railway .
By HENRY GREENLY .
THINK it is the boast ofmostmodel locomotive and
railway enthusiasts that their interest in these things
started almost from the cradle ; and therefore a de
scripcion of a model railway on the lines of one made in
my schoolboy days — days when the longing for a work
main line starling
STATION PLATFORM

Branch Starting -

The bedplate of the engine should be made of hard
wood (mahogany), fully & in . thick , 4 ins. wide , and
11 ins. long. Holes should be fret-cut for the driving .
wheels, and a groove gouged out, so that the flanges of
the trailing wheels may clear. Two transverse blocks
should then be glued and screwed to the under side of
the bedplate, and to these blocks the brass " frames ”
fixed, which at the driving wheels should come up level
with the top of the bedplate. Slots must havepreviously
been made in the frames to receive the driving and trail
ing axles . The arrangement of axle -boxes for these
wheels is the same as that used on my steam loco , ex
cepting the trailing wheel spring, which is above,
instead of below , the axle.
The boiler can next be made. If the amateur is unable
to do the turning, a simple drawing supplied to a local
wood turner will ensure the work being accurate and
fitting up with the rest, The boiler and smokebox is
turned out of one piece of deal. During the turning
operation the lines imitating the bands round the boiler
can be scored with the corner of the chisel. The smoke.
box end should rest on a small wooden saddle piece, and
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ing model locomotive is very great, but the cost prohi
bitive— will not be out of place in the
Beginners'
Column."
The first thing to make is the " locomotive.” In set
ting the gauge, it is aswell to think a little abead. The
novice, subject to perseverance in the hobby, will soon
arrive at a stage when he will be able to make a steam
model, and therefore a gauge of railway for which a steam
locomotive can be made and worked successfully had
better be used . I have selected 258 ins. gauge, upon which
a 72 - in . scale loco, or even a 9.16ths in . scale, can run.
The locomotive for the gravitation railway can be
wholly made of wood (mine were so built); but the fric
tion is considerable, especially if wooden rails are used,
making it necessary to tilt up the line at an undesirable
angle. To minimise the friction , the engine shown has
brass wheels and steel axles , running in brass frames. If
the turning and fitting of these are beyond the be
ginner's appliances, they can be obtained from a firm
ofmodel makers for a few shillings. The driving.wheels
are 3 ins. diam ., the trailing-wheels 134 ins., and the
bogie -wheels 1/2 ins.diam .*
These wheels can bemade from the castings supplied
for my 2/2 in . gauge design for steam loco, by Messrs.
Goodman & Co., Bath .

DETAILS FOR

GRAVITATION Railway

the other end should be halved , and have a rectangular
block glued to it to form the firebox . The cab should be
made of tin , and can be edged with No. 16 gauge
( 1-16th in .) brass wire. The cab windows can also
The projection of
be edged with a wire ring.
the firebox into the cab may be shaped out of a
flat piece of wood, and to it any imitation fittings
attached . The safety valve, dome, and chimney can be
turned out ofwood or brass, and fitted to boiler ; the two
latter will have to be saddled , and should be glued or
secured by dowels to the boiler barrel.
The bogie of the engine should be constructed so as to
have side play as well as a turning movement. The side
plates should be pivoted to the transverse block , so that
the wheels can move up and down, and equalise them .
selves to the road. The bogie can then be pivoted by a
long screw , and rest on a block of soft indiarubber, as
shown .
The splashers of the driving.wheel can be made from
a lid of a tin box cut in two, and the standards for the
handrails made from old materials — viz., the tops of
dance -card pencils, in fact, the engine can be embellished
in various ways by the ingenious reader with the various
odds and ends which inevitably accumulate in the tool
chest.
The buffers, if turned out ofwood , soon come to grief,
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and therefore a better way is to make the buffer heads of
indiarubber. The buffer “ casting ” shown is a piece of
brass tube, with a ring of brass wire sweated round it on
the outside, and with a piece of indiarubber “ rod ” in .
side. The buffer should be driven into a hole made in
the buffer plank, and secured by a pin , as shown .
Thenext thing to tackle is the automatic brakes. These
are clearly depicted on the drawing, and description is
needless, the action of the brakes being as follows: To set
(and release ) the brakes the handle is pulled back until it
engages one of the teeth of the ratchet ; the spring then
will be in tension and the brake blocks clear of the
wheels. If the pulley wheel, projecting downwards
between the rails, engages an inclined plane, and is pushed
up, it will release the ratchet catch and the brakes will fly
on . The tension of the spring should not be very great
not enough to skid the wheels, or the engine will stop too
quickly.
The tender and carriages, or trucks, can be made of
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railway can bemade from large (gentleman's ) umbrella
ribs. The idea emanates from Mr. Bowling, of the
S.M.E., whose highly successful engines run on this kind
ofmodel rail. The method of fixing them is very simple;
nicks, which cut a hole in the rib , are made with a three
cornered file at suitable places, and through these holes
the nails are driven into the wood below .
The plan of the railway is shown on the accompanying
diagram . Signals can bemade similar to those shown in
my model signals ” article, and the connections to the
signal-box with wires having pieces of chain substituted at
the pulleys, which change the direction of movement.
The signal.box also can be arranged in a similar way, with
or without interlocking gear.
For plans of points and crossings a reference to THE
MODEL ENGINEER of April ist will make clear how these
are arranged. In this railway the point bar will have to
be sunk in a groove in the wooden foundation , because
sleepers and chairs which raise the line of the railway

Dowel pins

India rubber
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9 INCHES
Brake lerer

- projpoling pin
-hole in bed
-plate .

-light spring
DETAIL OF BRANE

00.000
EXTERNAL ELEVATION

LOCOMOTIVE FOR MODEL GRAVITATION RAILWAY.
wood, and the working parts much in the same way as
those of the engine. Brakes need not be fitted to the
tender, but are useful for the carriages and trucks to pre.
vent them running away when detached from the engine,
and should be worked out similarly to those of the engine.
The construction of the permanent way can now be
considered. When I made my railway it was impossible
to buy the tin rails which can now so cheaply be obtained,
and , therefore, I had to have recourse to wood . Teak
and other hard woodswere found the best, both for wear
and smoothness .
Tin rails can be laid in several ways. Two methods
are shown in the sketch , page 34 , one where the rails are
soldered to brass or tin plates, about 72 in . by 7s in . by
1-16th in . thick , through holes in which nails are driven
into the planks forming foundation of the railway, the
other method being to punch holes in the flanges of the
rails and affix them with gimp pins or other suitable nails.
If tin rails are found to be too expensive, a very good

above mentioned above foundation level are not used .
The lever in thesignal-box which comes directly opposite
the points can be directly connected to them , saving the
use of bell cranks or other mechanical devices to change
the direction of movement.
The boards forming the railway, more especially if out
of doors, must have pieces of 2 -in . square stuff firmly
screwed to them transversely on the underside, to prevent
warping. The inclination necessary must be found by
experiment, and will, of course , vary more or less with
the easiness of running of the rolling stock .
The centre portions of the line are fixed , the two end
boards capable of being moved up and down. The weight
of these parts of the railway can be taken by weights, as
shown, the pulleys being fixed in some convenient posi
tion overhead .
The wall brackets should be securely spiked to the wall
at the proper level, and those parts of the railway requir
ing it, fixed to them with screws.
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Some amusement can be obtained in manipulating this
kind of railway , it being enhanced by the fact that there
is no waiting for steam , and no water or fuel to run short
of - the engine being always ready to go.
As shown in the sketch, the line is right for a train
travelling from A to B. Previously , the train being in
its station at A , with the engine brakes " on," and the
movable incline down , A can make a signal with a bell
to B , who will set his points right for whichever line he
wishes the train to run into at his station , and
pull
off” his entering signals . When A sees these signals
placed at “ all right,” he can lift his incline, pull off his
starting signals, and release the engine brake , and the train
will run to station B. Inclined planes must be placed
between the rails at places found to be the right distance
from the " dead end,” which will engage the roller on the
brake catch of the engine , and automatically put on the
brakes just at the right moment to enable the engine to
properly stop at the platform of the station . To prevent
damage to the engine by collision with dead end, spring
buffers should be provided at these places ; a method ofcon
struction is shown in the accompanying detailed sketches.
It goes without saying that any degree of imitation of a
real railway may be aimed at, and skilful touches with
the paint brush may give quite a smart appearance to the
model ; and when the sport gets “ tame, " the construction
of a steam , electric, clockwork model locomotive, and the
levelling of the line, will revive the interest, and the old
wooden engine and rolling stock can be pulled about by
the new one.

Jottings .

HE torpedo destroyer Viper, says the Engineer, is to
THE
be fitted with extra tanks in view of her carrying out
coaland water consumption trials in competition with the
Albatross, which is engined in the ordinary manner .
It is said that a driver of a motor car returning from
Biarritz to Paris recently, found himself stranded near
Etampes through his petrol supply giving out. As petrol
was not to be obtained in thedistrict, he filled up his tank
with absinthe. He declares that the motor never ran
better than with this improvised fuel.
In Auvert's system of electric train lighting used on
the Paris- Lyon Méditerranée Railway, a battery supplies
current to the lamps and to the field -magnet circuit of the
dynamo, the armature of which is automatically switched
into current when the desired pressure is reached. When
the pressure exceeds a pre determined value, a small
series motor, having its armature braked, is automatically
switched into circuit, and keeps the pressure at the lamp
terminals constant. - The Engineer.
There is building at Toronto at the present time a re
markable steam yacht embodying a novel idea. There is
nothing extraordinary about the hull or the engine, says
Sells Commercial Intelligence, but the inventor has in
troduced at the bow on either side of the stem two holes
just below the water line, and six -inch steel pipes which
run back to the engine are set in . At the engine the
pipes are jointed , and run to the stern with a slightly
downward dip. Twin screws are worked in the pipes .
The idea is that the water will be drawn in at the bow
and forced out astern by the screws. The openings at the
bows will do away with the greater portion of the resist
ance forward , Mr. Tretheway, the inventor, says, while the
discharge of the water astern will prevent the drag there,
and he calculates that the destruction of these two items
of resistance to speed will double the pace of the boat.

For
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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 ARITHMETIC OF ELECTRICAL MEASUREMENT.
By W. R. P. Hobbs, R.N. Eighth edition. Lon :
don : Thomas Murby , 3, Ludgate Circus Buildings,
E.C. Price is. Postage 3d .
This is a book which a very large number of our readers
should possess, if we may judge from a number of queries
we receive ; many of them would find a complete answer
in the pages of Mr. Hobbs's volume. Apart from this,
electrical science is essentially a science of mathematics
and calculations, and a book such as this which endeav
ours to make the mathematical part as practical as possi
ble certainly deserves to be well known. Examples of
hundreds of electricalmeasurements are given , and a vast
number of questions placed before the reader of the very
character which will help him in electrical work such as
may be met with every day. Thus, we get a chapter on
the resistances of divided circuits , several chapters on
questions connected with cells grouped in various ways, a
chapter on electro -motive force, one on resistance, one on
the best arrangement of cells, still another on electric
lighting , besides a number of similar important matters
not here mentioned . We do not think the book will be
a bad investment for any reader really interested in
electrical work from a practical point of view .
IIINTS ON STEAM ENGINE DESIGN AND CONSTRUC
TION . By Charles Hurst. London : Charles
Griffin & Co., Exeter Street, Strand , W.C. Price
Is. 6d. net. Postage 12d.
This is not a pretentious volume, but it is a practical
one. It does not give the student a vast number of
designs, nor does it endeavour to describe the whole art
of engine construction ; but, as the title implies, it
supplies a number of hints which may be of use to any
engineer at any moment, and we fully agree with the
author's remark “ that there are many everyday questions
in an engineer's business relative to matters which ,
though trivial and obvious when spoken of, have been,
nevertheless, too often neglected .” To deal with these
neglected items is the aim ofMr. Hurst, and he therefore
starts right away at the boiler and steam pipes, and leads
the reader along over such varied details as superheating,
valves, cylinders, pistons, pumps, motion, crankshafts ,
valve gears and lubrication , always remembering that he
is supplying practical hints on construction , and advising
methods to avoid breakdowns. It is a handy volume
which every practical young engineer should possess.
MARINE ENGINEERS' ELEMENTARY QUESTIONS AND
ANSWERS. By A. C. Wannan and J. W. Sothern .
London : Whittaker & Co. , White Hart Street, E.C.
Price 3s. 6d. net. Postage 3d .
This well-printed volume forms an admirable com
panion to Mr. Sothera's “ Verbal Notes and Sketches for
Marine Engineers.” It contains the 302 questions put
by the Board of Trade for the examination of marine
engineers, together with illustrated answers. The in
formation given is not only concise, but naturally covers
a large ground, whilst the illustrations are , in their way,
very well executed . In addition to the main portion of
the book consisting of the questions and answers, more
than twenty pages are devoted to the enumeration of
general rules relating to the examination of engineers for
certificates of competency, and qualifications required for
various grades. Those of our readers who are, or wish
to be, marine engineers will do well to add this volume
to their library , and to study its contents.
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Small Donkey

Feed

Pump.

By P. E. W.
ENCLOSE a photograph of a small feed - pump of
the flywheel type which I have made from some odd
parts, and also a photograph of the boilerand engine
in connection with which it is used .
This pump works very well at 45 lbs. pressure ,running
at about 70 strokes per minute , uses very little steam , and
requires no attention when once set to pump the required
amount of water.
The bedplate to which it is attached
consists of sheet brass bent to sbape, with two copper
feet rivetted to the ends and bent to the curve of the
boiler lagging. The cylinder and crankshaft I had made
for me at Stevens' Model Dockyard , the bearings and
crank pin guide I cut out of the solid . The steam cylinder

SMALL FEED PUMP SUPPLYING A VERTICAL
BOILER .
is 9-16ths in. bore, pump. 4 in . bore, and stroke & in .
The crankshaft is 4 in . diameter (steel), flywheel 2 ) ins.
diameter, and suction and delivery pipes } in . bore. The
pump ram had a groove for packing, but I filled this up
with solder, as I found the external gland was quite suf
ficient and less trouble to keep water-tight. The cock
seen on the delivery valve chamber is not really necessary.
I put it on in case of air getting in , but I find in actual
work that the air got away by itself.
This pump is at present feeding a 7 -in . by 14.in.
vertical multitubular boiler ; but I fancy a smaller one, say
6 ins. by 12 ins., would be nearer its capacity, as I have
to keep it going with the larger boiler all the time. As a

37

few details of the engine and pump may be of use, I ap
pend these below .
The engine and boiler are shown in the second photo
graph . The boiler is made from 1• 16th in . copper--plate,
p
single rivetted throughout. It has twenty -five copper
tubes
in . in diameter, rising from a firebox 574 ins.
high by 6 ins. diameter. The boiler shell, as before
stated, is 7 ins. in diameter by 15 ins. high (including
Total heating surface equals 211 ° 12 square
ash - pit).
inches. The working pressure is 35 lbs. per square inch .
The engine has a single horizontal cylinder 1 in. bore by
21 ins. stroke. The flywheel is 6 ins. diameter, and its
speed 600 revolutions per minute under full load. The
engine has been tested by coupling it with a belt off the
flywheel to an Austin's No. 2 " Infant” dynamo, giving
10 ampères at 10 volts at 2,500 revolutions per minute.
The engine would not, of course, sustain this load, but it

MODEL

HORIZONTAL ENGINE AND VERTICAL
BOILER.

kept the dynamo running just excited for about 4 %2 hours
without stopping, steam blowing off all the time, and ash
pit door almost closed. This dynamo requires 72 i.b. p.
to run it atfull load , so I take it the engine was exerting
about 4 h.p. The fuel used was a mixture of coke and
charcoal, the engine exhausting into boiler uptake.

MR.WALTER T.DUNN, the Secretary of the Institution
of Junior Engineers, de res us to announce that the
address of the Institution is now 39, Victoria Street, West
minster, rooms having been taken there on the first floor
for offices, reading room , library , etc.
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Amateur's

Printing Press.-- II .
By “ PRACTICAL. "

( Continued from page ro . ).
'HE platen consists of a plain piece ofwood, 16 ins.
THby 11 ins. by 2 ins. thick . It is similar to the bed
in every way , and must be planed up equally true
and straight in all directions. The grain must run the
short way, as shown in the drawings (Figs. I and 3 ).
Four pieces of angle iron are screwed on to the top
side of the platen in two pairs, as at A , Figs. 1, 2 , and
3, and to a larger scale in Fig . 4. The correct distance
apart of these is given in Fig. 3, and they must be screwed
on firmly , using 1 /2 -in . screws, and great care must be
taken to keep them parallel with each other. Before the
angle irons are fixed permanently boles must be drilled
through the upright part in the middle of the length , as
shown in Fig . 1 ; they should be 5.8 in . in diameter, and
must all be in a straight line when the irons are fixed .
Therefore , unless a drilling machine is available , it will
be as well to drill them to 12 in . at first , and enlarge
them to the proper size with a broach after the irons are
fixed .
Two semi-circular pieces as B (Figs. I and 2) must
now be prepared ; they are 1 in . thick , and are reduced
to /2 in . at C (Fig . 1), where they are fixed to the platen
by screws (one side piece only is shown fixed in Fig . 1,
the other is omitted to allow the top of platen to be seen ).
Two slots ( D ) are cut in these side pieces at right
angles to the bottom of platen , and after the latter is
placed in position centrally on the bed of the press, but
blocked up 1 in . from the latter. A close- fitting fillet is
placed in each of the four slots, and screwed firmly to the
standards. These fillets must be 4 in. shorter than the
slots in which they fit, and in fixing them top ends must
be kept to the top of the slots.
The platen should now be perfectly firm sideways, and
should move freely , but not loosely , up and down ; the
extreme limits being when the platen is i in , and if ins.
from the bed . On referring to Fig . 7 in Chapter I , two
of the guiding fillets will be seen on the standards. They
must be made from hard wood , or they will soon wear at
the sides, when they will be useless.
Wenow come to the most important part — that is, the
arrangement for giving the impression . A sectional ele
vation of this is shown in Fig . 4 , and a side elevation in
Fig . 5. These drawings are really almost self-explanatory ;
but it will be perhaps as well if I give a somewhat full
explanation , for the special benefit of the tyro, who does
not know what is needed . The following, then , is what
is required for the toggle proper :-two irons 6 ins. long,
2 ins. by 4 in . ( E ), and three irons 8 ins. long , 2 ins. by 1 in .
( F ). These should be rounded at the end as shown, as
they look much better so than left square. Each iron is
drilled with two gin . holes near the ends ; those in the
two pieces E being 4 ins. from centre to centre , and the
three pieces F being 6 } ins. from centre to centre .
We shall also require ten washers about 1. 16th of an
inch thick, with polished sides, and drilled with g -in .
holes ; and three pieces of g-in . diameter steel bar.
These latter must be 4. ins., 64 ins., and 10 ins. long re
spectively . A hard wood block , 3 ins. long by 2 ins.
square , will also be wanted .
Now for fitting up . Take the wood block and place it
between the two irons E , nearly or quite level with one
end of the latter, and quite level at the sides. Mark on
the block where the gin . boles in the irons come, and
bore a hole of the same size through the block ; also
drill two screw holes in each iron , so that they can
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be screwed to the block in the position shown in Fig . 4 .
Now pass the free ends of the irons E upwards, one on
each side of the irons, near the top of the standards, and
keep them there by putting the shortest piece of steel bar
through the holes in the four pieces, putting in a washer
between the surfaces which come together, as shown by
thick lines in Fig. 4 .
This part should now swing freely and without friction
from the top bar.
One thing I omitted to mention above — but it can be
done yet. The block G must be slotted as shown, so that
one of the irons F will fit easily but closely in it.
The three irons F must now be pivotted to the angle
irons on the platen by means of the longest piece of steel
bar. It will probably be found necessary to cut away a
small portion of the platen to allow the ends of irons free
play between the angle pieces. If so , this should be done
now .
The platen must be removed from the press, and one
side taken off before the steel bar can be put in place ;
and when doing this do not forget to put a washer
between the irons F and theangle irons, as shown. The
middle iron will be all right, unless it requires shortening
slightly at the bottom end, which, of course, must be
done as required .
The side of platen can now be re -fixed , and the latter
replaced in the press, the billets being screwed in posi
tion, in the slots D , before going any further, as, if left
till after the next operation, they will be difficult to
get at .
The middle iron must now be swung into the slot in the
block made to receive it, and the two outside ones placed
close outside the top irons — but with washers between ;
and the remaining steel bar can then be passed through
the holes in the lot, pivotting them together .
The twowires H must now be formed ; they pass down
between the two horizontal bars, and are cranked to allow
themiddle iron F to pass between them , being spread
open toward the bottom , where they are fixed by turning
under the angle irons, as shown in Fig . 5. To do this at
the present stage would mean taking all in pieces again ;
but as this will be all read before any is put together, pro
vision will, of course , be made for it. I have left the
description till now to avoid confusion . The top end of
the wires should be left about 1/2 ins. clear inside above
the top bars. In the bow of the wires fits the wood block
I , and the lever K rests under it.
I have not shown the lever here, but in Fig . 1 (Chap. I)
it is clearly shown ; it passes through the standard, where
it is pivotted on a bolt or pin , and the end is formed into
a hook ( C ) to which a weight is suspended , which lifts
the platen as required.
The lever must now be made. This is about 12 ins.
long, 4 ins. wide, by 172 ins. thick , made from ash or
some other equally tough wood ; it runs parallel in
width for about four inches, after which it is reduced to
form the handle , as shown in Fig . 6 .
The wide end is hinged to the standard at such a
height that when it is in a horizontal position the centre
is on a level with the centre of the middle steel bar.
Two more irons are now wanted — 13 ins. long, 1/2 ins.
by 78 ins. is the size required . Theymust be drilled with
a 56 in . hole nearone end, and a 3/8 in . hole near the other,
the two holes in each being about u ins. from centre to
centre, and , of course , exactly the same distance in each .
The 56 in . holes will fit on the middle bar, as at L , and
the % in . boles have to fit on a pin which passes through
the lever, as at M , Fig . 6. The correct position for the
pin M will be found by placing the irons E and F in a
straight line, as in Fig. 5 , and by placing the lever and
the horizontal iron L in a straight line , as in Fig . 6 ; the
holes in the barswill then give the right place for the pin
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in the lever, into which it should be driven tight(enough
to hold by friction only .
A pin , as at N , must be inserted in each side of the
standard to prevent the lever being pressed down too
low , or a faulty impression will be given . It will now
be found that if a weight is suspended from the top lever,
and the impression lever is lifted up , as in Fig. 7 , the
platen will rise ; while by lowering the impression lever
the platen will be forced down, and if all the measure
ments are correct, the distance between platen and bed ,
when the vertical irons ( E and F ) are straight, will be
just i in ., which will be correct. And all dimensions
must be tested as the work goes on , with this object in
view , as, although I have given exact measurements, it
would require very small deviation from them to throw
us out at the finish ; but if each part is tested as we go
on, any deviation in one part can be rectified in the next,
and no harm will be done,
I shall have to describe the tympan and frisket in
another chapter, but before concluding this I would
mention that all spindles should be drilled at the ends
and be fitted with split keys as shown, otherwise they
will be apt to work out with use.
EXPLANATION OF DRAWINGS AND REFERENCE
LETTERS ( see page 39 ).
Fig. 1. Platen with angle irons and one side -piece fixed .
2. Plan of platen complete .
3. Cross section of ditto .
4. Sectional elevation of toggle action.
5. Side elevation of ditto .
6. Sketch of lever with impression on .
7. Side elevation of ditto with impression off.
A. Angle irons.
B. Side pieces of platen .
C. Side pieces rabbeted to fit on edge of platen .
D , Slots for guide fillets to fit into .
E. Topmost toggle irons,
F. Bottom toggle irons.
G. Wood block fixed between irons E.
H. Wires to lift platen .
I. Wood roll to take lifting lever.
K. Lever to lift platen .
L. Connecting arms from toggle to lever.
M. Pin to pivot and to lever.
N. Stop -pin to prevent lever from being depressed too
far.
O. Lever.
( To be continued .)
M.GUSTAVE Conz, who has recently been making a
study of the winds in the northern coasts of Germany,
finds that the utilisation of windmills for small electric
plants, will be practicable in these regions. According to
the Scientific American, he has already set up a small
plant at Kappeln , in Schleswig -Holstein . The windmill
is of the Neumann type , having a diameter of 35 ft. and
a surface of 90 sq . yards. The speed of rotation of the
wheel is regulated automatically , and reduced to il
revolutions per minute ; with a current of air of 8 ft. per
second the windmill will give about 30 h.-p. It is con.
nected to a dynamo running at 700 revolutions, and
giving 120 ampères at 160 volts ; a storage battery is con
nected in parallel with the dynamo. When the wind
reaches a speed of 8 ft. per second the dynamo runs at
normal charge. The tension of the lighting circuit is
maintained constant by a rheostat with automatic regu
lation . To provide for a plant of larger size , capable of
furnishing light at a considerable distance by the use of
a storage battery , M. Conz recommends using a number
of windmills similar to the above, each operating its own
dynamo ; the dynamos are to be grouped in parallel, and
are to be connected to a common storage battery .

Shamrock

How

II .

She was Designed .

' OME remarkable stories have been flying about as to
SOM
the method by which the design of the new chal.
lenger for the America Cup, Shamrock II, was
settled . Mr. Watson, her designer, and Mr. Archibald
Denny, a member of the firm of builders at Dumbarton ,
were represented as carrying on model yachting on a
miniature ocean ; and as a matter of fact (says the Daily
Telegraph) Mr. Watson and Mr. Denny did experiment
for nine months before the final design of the Shamrock II
was settled, for which purpose the unique experimental
tank at the famous Dumbarton yard was used. This
huge tank is 300 ft. long, 22 ft. wide, and 10 ft. deep,
and in relation to the size of the models
practically a
reduced copy of the water area of the Ęnglish Channel.
From end to end of the tark , down its centre , runs a
suspended double pathway of wood , on which are the
lines as for a little railway. They are traversed by a car
riage of exquisite ingenuity, under which the model for
experiment is fitted. Bymeans of a wire rope , working
by steam round a drum , this conveyance, known as a dy
namometer, is drawn to and fro along the lines at any
desired speed , and with it, of course, the attached model,
which is ballasted with shot, so as to give the accurate
proportionate draught ofwater. Asthe carriage flies along ,
pens working over paper on a drum record the distance in
feet travelled , the time in half seconds occupied, and the
amount of resistance in pounds which is set up. A long
mirror is hung below the carriage, its lower edge being
just level with the surface of the water in the tank. This
travels with the carriage, parallel with the model, and by
its means the operator can see the wave profile against
the side of the model. If the sbip is to be driven by one
ormore screws, a second carriagewill be utilised . From
this will depend one or more model screws. The firm
has about two hundred model screws, and these may be
tried one after another.
A few words as to the method of preparing the models.
They are made of paraffin wax. First, workmen prepare
from the rough drawings of the intended ship a bed of
clay, shaped like the projected vessel's big brother, as it
were. A framework of lath and canvas, called a core ,
being a more or less exact model of the craft, is also con
structed. The core is placed in the clay bed, and between
it and the clay is poured the hot wax. As soon as it is
cold the rough model is affixed to a wood frame to facili
tate handling, and is then ready to be transformed into an
exact miniature of the vessel desired. The drawings are
set up in front of the two men in charge of the modelling
machine, which , by a pantagraphic motion, reproduces
the sectional drawings with absolute fidelity on the wax
model, and then a steady hand and a chisel complete the
task . These models are of considerable size, some of
them weighing as much as 200 lbs.
The utility of such a tank in the designing of a racing
yacht can be readily understood, and, as has been stated ,
it was used for no less than nine months in preparing the
designs of the Shamrock , the doors being closed, and no
one outside knowing the results obtained. One after
another various models were tested until there was a
flotilla of eleven wax craft, all possible challengers, and
before the final result was achieved these diminutive
vessels were submitted to sixty different modifications.
During most of last year Mr. Watson, assisted by Mr.
Denny , was conducting experiments to ascertain the form
of hull and keel best suited to good speed , and combining
the other requirements of a racing cutter.
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The Editor's

Page .

OW that the holiday season has fairly arrived, we
NOW
imagine that many of our readers will be leaving
their workshops for a time, while they betake
themselves afar in search of renewed health and strength
amid the ozone-laden breezes from the sea, or of rest and
quiet among the woods and meadows of some favoured
country spot. As a timely hint to those who are about
to commence their travels, we would suggest the desir.
ability of putting their tools away in tidy fashion before
they take their leave, and of applying a preserving coat
of vaseline or oil to their lathes , tools, and any unfinished
steel or iron work which may be left in their workshops ex
posed to the vagaries of a more or less damp atmosphere.
It is no: a happy start on one's return from a holiday to
have to set to work and clean a fortnight or three weeks'
rust and dust from one's best tools, or from a cherished
piece ofmodel-making on which much anxious time and
thought has been spent.
*

give particulars in your valuable paper. I am sure this
class of engine would take well amongst amateurs, if only
as a change from the much-modelled horizontal.” We
shall be glad to hear from any readers who have made a
model of this type.
Will those readers who send us communicationsof any
kind, either queries or ordinary correspondence, kindly
note that the full name and address of the writer should
invariably be given , even if not intended for publication .
A letter or enquiry without the nameand address of the
writer may be sent with the best of intentions, but the
good faith of the sender of such a communication must
always be open to doubt, if he lacks the courage or the
courtesy to disclose his identity.
Those who intend to enter for Competition No. 16 , as
announced below , should note that the closing date is
July 15th .
New

Even though model engineers may venture far from
home at holiday times, there is no reason why they should
not, if they feel so disposed, take advantage of their
presence in another locality to improve thelr knowledge
of things mechanical, or to get fresh ideas for future
work. At the sea -side there is usually much to be seen
in the way of ships and boats, and if it be a seaport town ,
then cranes and swing bridges, and the various machinery
incidental to docks may be studied with advantage. If
the reader's holiday destination be inland , he may, per
chance, get permission to inspect some neighbouring
engineering works, or he may study the features of the
locomotives running through the district, which may be
of a type not usually visible in his own locality. Steam
threshing and harvesting machinery , windmills, water.
wheels, and traction engines are common objects of the
country, which should all be of more than passing
interest to the young engineer or enthusiastic amateur.
*
Those readers who may be passing through London
this holiday season will be well repaid by a visit to the
famous collection of models at the South Kensington
Museum , while the Earl's Court Exhibition and Wool.
wich Arsenal are other places where much of interest can
be seen . The Glasgow Exhibition will doubtless be well
patronised by those model engineers who are fortunate
enough to come within visiting distance of that busy
Clyde-side city, for a large number of interesting models
are there on view . We shall have more to say about
this Exhibition anon ; but we would , for the present, like
to call special attention to one exhibit - viz., a fine 2 -in .
scale model of a Caledonian locomotive, made by one
of our readers, Mr. R. Douglas Croall.
*
*
“ A. T. R. M.” ( Stockport) writes: “ I am desirous
of constructing a model double diagonal steam engine,
with cylinders about 2 -in . bore and 4 -in . stroke, both
connecting-rods to work on a ' one-sweep ' crankshaft
from opposite sides, and should be glad if someone could
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Prize Competitions.

Competition No. 15. -We offer a prize of £ 2 2s.
for the best DESIGN FOR A MODEL ELECTRIC LOCOMO .
TIVE. The size and type of the model are left to the
competitor's discretion, but it is not intended that the
supply of electricity should be carried either by the loco .
motive itself or by the train it pulls. A complete set of
dimensioned working drawing, are required, together
with a description of the details of the model and the
most important points to be observed in its construction .
The drawings should also show sufficient of the track to
illustrate clearly the method adopted for collecting the
Though not essential, a photograph of the
current.
finished model should be sent if possible. The last day
for sending in entries is July 31st.
Competition No. 16. – We offer a prize of £ 1 Is.
for the best article on “ HOW TO MAKE AN ELECTRIC
Night Light.” Complete working drawings of the
arrangement are required , together with a description of
the method of construction . The necessary current should
be supplied by primary batteries and not by an accumu
lator. The last day for sending in is July 15th .
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
iſ published.
3. The copyrightof the prize articles to be the property
of the proprietor of THE MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
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 , 37 & 38, Temple House ,
Tallis Street, London , E.C., and should be marked out
side with the number of the competition for which they are
intended . A stamped addressed envelope should accom
pany all competitions for their return in the event of
being unsuccessful. All MSS. and drawings should
bear the sender's full name and address on the back .
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Practical Letters from

Our

Readers.
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired, but the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication .)
The Proportions of Model Paddle Steamers.
TO THE EDITOR OF The Model Engineer .
SIR , -Mr. Froude, in his further remarks in your issue
of June ist, gives certain statistics regarding Clyde
steamers, which appear to be correct enough as far as
they go, but to apply the samemethods to a model of such
small scale - namely , 4 in . to the foot, is, I think, quite
wrong
Firstly , it must be borne in mind that the vessel was
designed to be an efficient working model, presenting no
difficult features in construction, allowing easy access to
machinery , having a good general appearance, and to
stand the abnormal collisions, which its prototype would
never experience, and could not stand without complete
destruction .
Now , as to the first, although it may be prophecy, I
say without hesitation that if constructed according to the
instructions the boat will prove an efficient working
model.
In connection with point number two, the “ digging
out process comes in here, and I should like to know
how many readers of The MODEL ENGINEER likely to
build such a boatwould understand the lines if given, and
if they did , how many could construct a vessel to them .
I consider there would be a very small percentage indeed ,
and that I considered an important point when deciding
upon the article published . I have no great objection to
the “ layering " process as mentioned in Mr. Froude's
letter, but what advantage would be gained by it ? There
could be no appreciable saving in weight, for the sides of
the hull would not stand being pinned if much less than
* in . (and to work cross grained wood of this thickness
without splitting it would be difficult). Then the ribs
which would be necessary could not, for the same reason,
be less than % in . unless in metal, and if in metal the
weight would be increased instead of diminished , and
that is no advantage. I should be quite prepared to agree
to suggestions to build the hull of thin strips of wood
steamed to shape, or strips or plates of zinc, sheet iron, or
steel, the former pinned to frames, the latter fixed by
solder or otherwise , or, indeed, a dozen different ways if
he suggested them . But, how manyamateurs could work
these methods or make a satisfactory job of them ? The
few who are likely to make a model of this class ofsteamer
in any of these ways will, undoubtedly , not stick closely
to the directions in the article, but will carry their own
ideas into effect, and , if they can , will make their own
drawings, so that generally that part of the article is not
of much service to them .
The question of access to machinery I may shortly deal
with by stating that movable portions of the deck and
other fittings are bound to entail increase in weights in
proportion to those of its prototype.
Next, as to the question of “ good general appear.
ance .” It will be agreed, I think , that the saloons of
these boats are what give them their handsome appear.
ance; without them they would bave no appearance at all.
Here again is a greatly increased proportionate weight
above the centre
gravity. Mr. Froude introduces for
comparison torpedo boat destroyers. These have no
weights to speak of above deck, neither do any of them
carry the proportionate weights of their originals in the
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shape of armour and other fittings generally. They are
stripped bare , and everything seems to be absent except
machinery and hull, so that they diverge to a very great
extent from the real thing , and must also - according to
Mr. Froude's line of argument - misrepresent the things
they are supposed to , and are, as models, worthless. I do
not agree with that, and I hardly think he does. But
where are we to draw the line ? I consider there is no
comparison whatever between the two types of vessels,
and one would suppose from his letters Mr. Froude
should know better than to make such a decided attempt
to mislead your readers by comparing their respective
proportions.
Again , Mr. Froude compares model locomotives
“ models which are to a great extent faithful reproduc
tions of their originals ” —with model steamers, generally,
I assume he refers to scale models . The locomotive
models described in your journal are generally 34 in . and
i in . to the foot scale , and are, therefore, three to four
times the scale of the paddle steamer. Although some of
them are , “ to a great extent, faithful reproductions,”
none are without some items outside the respective scales.
But when the scale is reduced to 12 in , to i ft., what do
we find ? Are the models still, “ to a great extent, faith
ful reproductions ” in Mr. Froude's eyes ? Surely not !
Then , what must it be when the scale is still further re
duced to % in . to 1 ft. ? I do not remember having seen
a working model locomotive to such a scale described in
your journal, and whether it would raise enough steam to
move itself, or if it would raise any at all, seems to me to
be a question . In such a small scale model as % in . to
I ft., something must go outside that scale, and once a
start outside the scale is made there is no end to it, as
everything under and above deck must affect the hull, and
in a boai constructed of wood thedivergence from practice
must be all the more marked, as my experience has
proved. To preserve general appearance there must be
proportionately beavier weights, and for safety in
working proportionately heavier machinery , and
as the hull has to carry all these, it follows,
I think , that it cannot be anything near the shape or size
of the original, and again , my experience bears me out,
and justifies mein the dimensions given in the article. All
this goes to show that Mr. Froude is arguing upon the
wrong lines, and quite evidently with no practical experi
ence whatever as to model saloon steamers, or he would
not fall into the error of placing T.B.D.s and locomo.
tives with paddle boats.
His statement regarding the Waverley's certificate
applying generally is not in accordance with my informa
tion , but I shall have an opportunity of enquiring into it
before long
Perhaps he can explain to your readers how the depth
of a vessel is ascertained .
It is some gratification to find that he thinks he sees
something, and he is right in the discovery of the origin
of the design ; but he has not seen all the points in
my former letter , the first and fourth paragraphs ofwhich,
if he will read again carefully , he may understand a little
better , and find the answer to the other portion of the
second sentence of his last letter. He has evidently not
seen the intention ofmy referring him again to the second
paragraph of the article. The gravity and wisdom of the
advice contained in the last two sentences of bis letter are
quite apropos, but I feel certain your readers, including
myself, would prefer practical information , instead of
general observations already known , and not mere
theories, which cannot bear proof.
Now , Sir , I at all times solicit fair criticism , and should
be glad to see other of your readers relate some of their
experiences with this class of steamer. No two amateurs
have the samesystem , or work on the same lines, and
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some practical criticisms from others would undoubtedly
be serviceable to many ; but I strongly object to pure
theories being faunted about under the cloak of practical
advice, to mislead others, and the more especially (after
the very meagre information imparted by Mr. Froude) to
such statements as those in his first letter in your issue of
May ist.— I am , Sir, faithfully yours,
“ SARDONYX ”
Corcam .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Allow me, as an independent reader, to
thoroughly endorse Mr. A. Booker's letter, with regard
to the controversy on “ Model Steamers." The majority
of us, at any rate , are thankful to “ pick up " any useful
hints or designs that others have tried and found satis
factory . Surely, our Editor knows whether a design is
likely to be useful to his readers without any outside help .
As Mr. Booker says, let Mr. Froude give a little practical
help and advice , instead of sitting on the fence and con
demping designswhich are submitted in the hope of being
of some use to other readers.
For my part, I do not agree with Mr. Froude's defini.
tion of a model. In my opinion , it is enough that a
working model resembles the original in outward appear
ance only, and be fitted with engines of simple design
which are calculated to stand rough usage, and do their
work thoroughly and well, without getting out of order,
as complicated models frequently do. What does it
matter if “ Sardonyx's ” model exceeds the correct scale,
in beam and draught, if it increases her stability ?
BASIL II. REYNOLDS.
Yours faithfully ,
Stamford Hill.
Model Railway Signalling .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, I am greatly interested in the design for
model railway signals, as I recently designed a system ,
and, owing to the fact that I knew nothing whatever
about the methods of interlocking adopted in practice,
the plan I invented was somewbat complicated . Mr.
Greenly's is much simpler, but I should like to point out
that it is not efficient in a few particulars. Thus, if it is de
sired to shunt an engine from the siding to the main line,
the levers 9, 8 , and 7 (page 277, Vol IV )must be pulled
over. Suppose this done, the engine duly shunted , and
the operator forgets to return the levers. There is nothing
to prevent the branch starting signal 12 being lowered ,
wlth the result that when the train reaches the junction
with the sic ing, the leading wheels are nipped in closed
trailing points and the train is probably thrown of the
line. To obviate this, the lever 8 must be interlocked
with lever 12 .
The bracket on 12, by the way, should be on 13; this,
no doubt, is an error in drawing.
The system of brackets connecting the signals and rail
stop catches, is not satisfactory , for although a signal
might be lowered, the train would stop if the operator
forgot to remove the stop catch. I think the signal and
stop should be worked from the same lever, the signal
would then be lowered, and stop removed simultaneously.
Mr. Greenly does not sufficiently emphasise the neces.
sity for the locking bars being made exactly the shape he
gives, for he does notmention the necessity for the point
lever , whether pulled over or at rest, being locked when
the accompanying signal lever is pulled over. The plan
given ingeniously provides for this, but someone might
unsuspectingly think that a straight bar with a projecting
lug would do for levers 2, 5, 10 , and 12 .
Beyond these few points Mr. Greenly's design seems to
be remarkably good, and well worked out. -Yours truly,
HENRY HALL.
Tooting.

Vaporiser for a Small Oil Engine.
TO THE EDITOR OF The Model Engineer .
SIR , -I have seen a small gas engine made exactly on
the lines of the one you published in your first volume,
and which can drive a small dynamo or lathe. I have
been thinking that some instructions on making small oil
engines would be very welcome to those who caonot get
gas with which to drive their shop engine, and also where
it is not convenient to use a small steam engine. I recently
saw a small oil engine made by an amateur engineer,
using ordinary paraffin , which was giving excellent
results. It was driving a 5 -in . lathe and various other
machines, singly, of course. The cylinder was about
3 ins. by 5'ins. stroke, and speed about 400 or 500 revolu
tions per minute (Otto cycle ). As near as I could judge
it was developing 72 -brake h.p. It had the usual exhaust
and air valves placed at the side of the cylinder, the
exhaust being worked off a secondary shaft, which was
parallel to crankshaft, two to one gear.
The oil was forced into red -hot vaporiser (of which I
give a diagram ), by a small force- pump with solid
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plunger. This plunger was lifted out its proper distance
by a steel spiral spring, and forced in again by a cam on
the secondary shaft. On the top of pump plunger was a
steel V.piece, into which the cam -rod end was received
when the speed got too high. The governor lifted cam .
rod up, so that it missed the steel V , and so stopped the
oil supply to vaporiser until the speed had dropped . The
vaporiser was perfectly square, as seen in the end view ,
bolted on to back of cylinder with a flange. It also had
a cover over it, made of cast iron lined with asbestos, and
an air space of 1/4 ins. between cover and vaporiser all
round. The vaporiser has a rib running nearly the whole
length inside, and extending to the top and bottom of
it. The oil is supplied through the pipe p , the end of
which is plugged, and a 1· 16th in . bole drilled in the
side near the end. The oil emerging from this hole has
to traverse one side of the vaporiser, then round the back
end and down the other side of the central rib , and at
the end finds an opening into the cylinder through the
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cover. The supply pipe can be unscrewed for cleaning.
The cast iron cover is held on by two studs and fork
clips.
În working, the vaporiser was first heated with a blow
lamp, and afterwards, if engine was running light and
with no load , a small lamp with Cosmos burner and glass
chimney was placed to maintain the heat of vaporiser .
With full load, or nearly so , this is not required . — Yours
H. P. H.
truly ,
Leytonstone.

Cylinders for Model Locos.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I was extremely pleased, on looking
through your issue of June 15th , to see Mr. Quiller

For driving wheels less than 5 ins. in diameter I should
strongly advise 56 in . by 14 ins. or 1 % ins. cylinders,
as I firmly believe that many models fail simply through
being over-cylindered , and prospective model locomotive
builders should , in my opinion , err on the side of small
cylinders, for should it bappen that the cylinders are a
trifle too small for the work required of them , the boiler
pressure can be increased. On the other hand, if the
cylinders are too large, no boiler, except one very much
out of scale, will supply enough steam for them , and con
sequently the nominal power of the cylinder is not con
tinuously attained .
I think the rough rule thatthe diameter of the cylinders
should never be greater than the scale size , i.e. , for i in .
scale, cylinders i in . bore ; %2 in . scale, 7/2 in . bore , and
so on , is the best yet laid down .
I am glad to see the beginning of what I hope may
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Lane's letter and the accompanying sketch, and agree
with him , except in the exact method of working out.
The idea also occurred to me, and some little time ago I
prepared the above drawing, among others, for my
paper before the Society of Model Engineers, which em .
bodies Mr. Lane's arrangement, but does not increase the
width of the locomotive to such an extent as his method
renders necessary .
I do not think the “ sandwiching ” of the frames be
tween the steam -chest and steam chest cover is advisable ,
or that the central frame is essential.
The drawing here reproduced shows the cylinders cast
in one piece, and the steam chests fixed to them by studs.
A hole is cut in the framing large enough to be put in
place. The valves can be set whilst in view , and the
steam chest covers can easily be taken off at any time for
inspection. The cylinders are fixed to the bogie-pin
casting, which is rivetted or screwed to the fram
irg:

H.G. MAR1901.

turn out to be a useful, interesting discussion upon the
subject of model locomotive design.-- Yours faithfully ,
London , W.
HENRY GREENLY.
Mr. Greenly's Model Loco .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - I think the modifications proposed by
Mr. Greenly for the boiler of his 2 % .in . gauge engine
will answer well, It would be difficult to find anything
that could beat Aue tubes for heating surface in the barrel
of a locomotive boiler ; they distribute the heat effectually ,
and the ends are easily got at for repairs in case of a leak .
-Yours faithfully ,
E. L. PEARCE.
Dulwich .

ELECTRIC traction has now entirely superseded that by
cable in New York , says the Engineer. The first cable
road was constructed about a quarter of a century ago in
San Francisco.
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(4092) Single Cylinder Model Locomotive. H. G. J.
(Upper Norwood) writes : I am building a model engine of the
single cylinder type, similar to that by Mr. F. Smithies, and should
like to know if there is any way of employing the tank at the cab,
as a methylated spirit reservoir to supply the burners which are
below the level of the bcttom of the tank ?
Yes ;. you can place the tank at A on the sketch sent and allow
the spirit to drop from a tap or valve into a little wellwhich is con
nected to the burners. Mr. Pearce uses this arrangement on his
loco ; see M.E. for January and February, 1900, and also “ Model
Boiler-making," price 7d ., post free from our publishers.
(4074) Model Hull for Cargo Boat. W. C. (Liverpool)
writes : I wish to build a model cargo boat, about 5 ft. long. Th
hull is to be of wood . Would fretwood be the best wood to build
her of ? As I have had no experience in the building of wood bulls,
I ask you for your kind assistance .

Queries and Replies .
(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameshould be in .
scribed on the back. (*) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card )
should invariably, be enclosed... (4) Queries will be answered
as early as possible after receipt,but an intervalof a few days
must usually clapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand that someweeks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed . (0) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London, E.C.)
The following are selected from the Querieswhich have been replica
to recently :
( 3937] L. & N.W. Ry . 8 - coupled Goods Engine. G. N.
(Chelsea ) writes : I wish to build a model (1 ) ins. to 1 ft.) of
L. & N.W. Ry. 8-coupled goods engine, No. 50. What I wish to
know is size of wheels, number of spokes, & c., and, if possible, a
sketch showing relative sizes of frames , & c. In your Practical
Letters column I observe an article on Small-scale Railways.
Would a L. & N.W. Ry. “ Black Prince," built to 33 in . scale
(1f'ins. gauge ), baul a model train of, say, six coaches built to same
gauge behind it at a good speed ? Also , what would L. & N.W.
No. 50 referred to draw , if built to same scale, as space is valuable
to me and I could put down a railway of it ins. gauge but not
24 ins., on account of room for curves, etc.
We append a drawing of the compound 8- coupled goods loco.
motive on the L. & N.W.R., general dimensions of which are as
follows : Mean diameter of barrel, 4 ft. 2 } ins. ; length of firebox

No 4074 ,
Use yellow pine, selecting a well seasoned piece free from knots
or shakes," building the hull up in layers of about 1} ins. thick ,
screwed together with paint joints. Make a careful crawing of
each piece and lay it on the wood ; the upper layers can be fret.
worked out with a keyhole saw , as in sketch. This method will
save much carving.
(4075) Oil Engine Queries. G.B. (London , W.) writes : I am
making a 2-in. by 3.in. double-cylinder oil engine. Would you be
so kind as to answer the following questions ? (1) How is the oil
vapourised ? (2) How could Imake a simple form of carburettor ?
(3) How should I connect it up to the engine ? (4) About wbat
horse -power do you think this engine would give at 600 revs. ?
(1) The oil, which should be one of the lighter kinds, is vapour
ised in several ways, according to the make of the engine. In
any case it is led into a hot chamber, where it is generally sprayed
by being forced through minute holes at the end of the supply pipe
and this comes into contact with the cylinders in the chamber
wbich are kept hot. Either a separate lamp may be used to heat
the vapouriser, or the exhaust from the engine may effect the
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outside, 6 ft. 1o ins. The firebox in the model might, with much
advantage, be lengthened, so that the front end would be 2 ft. (or
1 in . to in scale ) behind the centre line of the driving wheel. The
firebox would then be 6 % ins. long, and if well stayed strong
enough for moderate pressures of 25 lbs. to 30 lbs.; flue tubes, . in .
diam . and 5 in number ; cylinders, outside only , 36 in. or 7-16ths in .
by 1 in . stroke, are advisable for a % .in . scale model. With refer
ence to * in . scale loco, you will have difficulty in making a two
cylindermodel of this size pull itself, let alone six carriages.
(4134) Electro - Plating. S. B. (Salford) writes : Can you give
me a recipe for electro-plating ?
You do not state what electro -plating you want to do. Your best
plan will be to obtain a good book on the subject, such as Bonney's
Electro- Plater's Handbook ,' post-free 35. 3d., or Urquhart's
“ Electro - plating," post-free ss. 3d ., from our Book Department.
These contain all necessary formula for ordinary purposes.
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purpose. For a small engine it would be better to employ a
separate hot.
which should keep the vapourising chamber
nearly redblow-lamp,
Some forms of oil engines
are more properly called
spirit engines, and are worked with spirit vapour instead of oil.
This is done (in one method) by allowing the air (which will, in
any case, have to enter the cylinder) to bubble through the supply
of spirit, which being very volatile is taken by the air in sufficient
quantity
to isform
apparatuskept
charge .andThe
an a explosive
in which
this
is done
carburettor,"
called
is generally
warm
or hot, according to the nature of the spirit, by one of the means
suggested already. You will thus see that a carburettor is very
different from a vapouriser. It is, perhaps, on the whole easier
to build a spir engine with carburettor than an oil engine
with vapouriser, although the power obtained is not nearly so
great. ( 2) A number of diagrams of good commercial forms of
carburettors are given in the “ Automotor and Horseless Vehicle
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fluid type, are not suitable for what may be called open circuit work.
The double Auid form can be left for a considerable time without
much deterioration, but wedo not think that it would be satisfactory
to leave it for a month or two without using pretty often . The
bichromate solution soon gets to the zinc and begins consuming it
even when there is no current flowing.
(4141) Size of Flywheel for Engine. P. P. (London , S.W.)
writes : Will you kindly tell mewhat size flywheel I should want for
a cylinder 17 ins. long and f -in , diam . ?
Tbe flywheel should be about 3 ins. diameter .
(4191) Building a Small Dynamo. J. S. H. (Bexley Heath)
writes : Will you please give me the following information - How
to make a dynamo from the parts shown on enclosed sketch , with
particulars as to windings and probable output ? Also , what
fraction horse-power will be required to drive it ?
First, mount the armature as truly as possible on a shaft of
3-16ths in . silver steel rod. The hole in armature must fit the
rod exactly and tightly . Secure it with solder. File up the outside
of armature and inside of tunnel of fie !d-magnet, so that the one
rans in the other centrally with about 1.32nd in . space -- not more
all round . To make the commutator, drill a 3-16ths-in . hole in a
piece of hard wood , mount on a 3-16-ths in . mandrel and turn the
wood so that a piece of x -in . brass tube fits on it nicely - neither
too tight nor toc loose . The wood , and the tube on it, should
be turned to about yg in . long. Mark two lines longitudinally on
the brass tube on diametrically opposite sides of it, and on each
side of these lines mark and drill countersunk holes for small
wood screwswhich must be driven in flush, but must not be long
enough for the points to reach the shaft. Then with a fine metal
saw , cut aloog the lines between the screws, dividing the brass tube
into two equal parts ; see that the cut is complete and the two parts
not joined anywhere metallically , Mount the commutator on
the shaft, leaving % in . between it and the armature, and then

Pocket Book," to which we have often referred in these columns,
and you could gather far more from the perusal of such a book
than we could pretend to give in the narrow limits of a reply
in this Department. Wemust not, however, lead you to think that
you are sure to obtain good results, as these are only to be had by
experimenting. (3) The engine would give theoretically about
is to h..p . The former must, however, be calculated as the
maximum
amount possible, and a 4 h.-p. would be a very good
result.
(4148) Engine Queries. W. J. L. (Chelmsford ) writes : (1)
Will you please tellme how many horse-power there is in a cylin .
der, 3 ins. bore and 6 ins. stroke, with a working pressure of 80 lbs.
per square inch ? (2) Will you give me a sketch of Joy's valve-gear,
length of rods, and eccentric to work the above cylinder ? (3) What
size boiler and firebox (loco type ), number of tubes, thickness of
plates and eccentric (to be fired with steam coal) ? A sketch of same
would oblige.
Your queries are a little too comprehensive to admit of a fullreply
in this column. (1) The horse- power of an engine cannot be calcu
lated merely from the size of the cylinder and the working pressure.
Reference to page 221, in the October ist issue, 1900, of The
Model ENGINEER will give you a clearer idea ofwhat is implied
by horse-power. (2).Joy's valve gear is described in almost every
book on steam engine construction. It is hardly worth while
recommending one more than another, as you have only to apply at
a library for any text-book on the Steam Engine, in order to find
particulars. ( 3) Weare afraid an answer to this query is a little too
much to expect . In any case, it is a boiler -maker's job, and you
must expect to pay a proper rate for a suitable design.
(3864) G.W.R. “ Lord of the Isles. " P. T. G.M. (Stow .
on-the-Wold ) writes : Will you please give me the following infor.
mation about a model of the 'G.W.R. locomotive Lord of the
Isles " ? The model is not to exceed 30 ins. in length , engine and
tender. I want to know the diameter and length of the boiler
barrel, the chief dimensions of smoke and fire boxes, and also siz :
ofwheels. Could you give me a sketch of funnel, and side frames ,
with their chief dimensions, also the gauge of the wheels, and
dimensions of tunder ?
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The size of the model would give a scale of about % in . to one
and
foot. The engine was illustrated in reply to Query Nos. 3906
3688, February 15th and May 15th respectively. The drawing
on page 94 (Query No. 3006) is dimensioned for f.in. scale, and we
annex a sketch of the tender to a scale of 6 ft. to an inch .
[4:37 ) Primary Batteries . A. L. (Wigan ) writes : (1) In
making the Granular type of Leclanché is powdered manganese used
or will it do ? (2) Would four of these light a 4-volt H.E. lamp ?
(3) Is coarse or fine canvas used ? (4) Should the zinc be amal.
gamated , because when it is I find it impossible to bend it without
it breaking ? (5) If the double fluid bichromate be left idle is the
current being given off - I mean, will they give current at intervals
for, say, about one or twomonths ?
(:), It is almost implied by the word " granular" that the particles
which compose the depolarising part of the Leclanché battery are in
the form of small particles and not really powder. The use of pow
dered manganese increases the resistance of the battery to a certain
extent,and as it is necessarily less open than the granules it presents
fewer points of contact for the hydrogen gas to attack themanganese.
It is therefore less active and polarises quicker. For an interinittent
light used for very short periods this would not matter. (2) Yes, it
is usual to reckon one cell to each volt of the lamp you are to use.
H.E. lamps are necessary. (3) Coarse canvas is better than fine.
(4 ) It is better to have the zincs amalgamated, but as it is well
known this makes them rotten, the operation should be performed
either after bending the zinc, and it is then a troublesome operation ,
or immediately before. (5) Bichromate batteries, even of the double
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carefully paste a layer or two of thin paper over all metal parts
of the dynamo, which will be touched by wire. When dry ,
wind the armature very carefully and tightly with No. 24 silk .
covered wire, always in the samedirection, till it is full, about 2 ozs.
being required . Solder the two ends one to each half of the com
mutator, and soak the wire in strong shellac varnish , which will
help to bind it together . The field -magnets must be treated to a
layer of paper glued on , and may then be wound with 4 ozs. of
No. 26 s.c.c. wire on each limb. Suitable bearings must be
provided and brushes must be fixed in the usual way. The two
terminals to which the " outer circuit " wires are attached must be
connected one to each brush . The field -magnet winding must
also have its two ends connected one to each brush (or to the
terminals aforesaid ). A good coating of thick shellac varnish on
the field -magnet coils is a distinct advantage. The base (or yoke)
of the dynamo, should have been made thicker - not less than
5.16ths in . It is difficult to make more than a guess at the output,
which may be anything up to about an ampère at io volts pressure .
A great speed is necessary - say 4000 revs. per minute to obtain
current with a small armature. The “ fraction of a horse-power " is
merely conjectural, 10 watts being equal to about 'oi h.-p. in
theory ! Probably 1.30th b.-p. would therefore cover all contin
gencies.
(4750) Gunpowder. A. B. (Finsbury Park) writes : I have made
the modelquick-firing gun which was described in last year's Model
ENGINEER, and have tried to make some gunpowder for myself, but
cannot find the right proportions in which the ingredients are mixed .
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I have made some in the proportion of grain of salt petre to 2 %
grains each of sulphur and charcoal, but is not strong enough to
fire at a target 20 yards. Will you please give me the right propor.
tions in which it is mixed, and the way in which it is granulated, as
I should like to be successful?
Wedo not think you are likely to be successful with home-made
gunpowder , as the whole art of nianufacturing this explosive consists
less in getting the correct proportions than in an intimate mixing
and long -continued grinding. The process is attended with danger,
and is, we believe, illegal when done without authority, even on ihe
smallest scale . English " war powder " is composed of - saltpetre,
75 parts ; sulphur, 10 ; and charcoal, 15 parts. A description of the
composiiion and manufacture of gunpowder is given in Spon's
“ Workshop Recipes " (First Series). In future, please note our
rules in the heading of these columns.
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may be enforced , and may quote Messrs. Vandervell's words that
" these batteries have stood the test of time,have already given , and
will continue to give, satisfaction ." Every battery sent out is
guaranteed . Wemay at the same time remark that the firm supply
a number of other electrical specialities - including dynamos and
motors, lamps, meters, and, as already stated , accumulators of all
classes and sizes.
A New Universal Gear for
-cutting
and Milling Attachment
Lathes.
The accompanying cuts show a new attachment for lathes, which

Fig , 1.- WHEEL CUTTING
DEVICE FOR

“ STAR

LATHES.

ACCUMULATOR FOR ELECTRICAL
IGNITION SUPPLIED BY
MESSRS. VANDERVELL & Co.

Amateurs'

Fig . 4. - MILLING ARRANGEMENT.

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.)
Accumulators for Electrical Ignition .
Although Messrs. Vandervell & Co., of 38a, Thorpe Mews,
Notting Hill, London, W., are well-known as makers of all kinds of
accumulators, we are pleased to call the attention of readers to the
classes of storage batteries specially constructed for the important
work of electrical ignition . Such batteries require very careful
design aod construction, since they o ust be not only light but strong.
This end is partly attained in the ignition accumulators made by the
firm in question by the use of celluloid for the containing vessels, a
departure of great practical utility , since it at the same time allows
of the examination of the cells as though these were of glass. We
illustrate one such battery herewith, that the point of our remarks

placeIt ofis gear-cutting
takeof the
has been designed
use milling
by tool
designed for and
work.
kinds
for many to
machines
to do
fine,
desiring
and
all
workers
experimental
and
modelmakers,
driving
accurate work . The bracket piece which contains the
mechanism is attached to the cross feed slide of the lathe in place of
the regular tool block. The driving arbor which runs through this
bracket piece transmits motion to the upright or cutter spindle by
means of a pair of spiralgears which are encased so that they are
free from dirt and chips. The driving a bor receives its motion from
the headstock lathe spindle through a train of three epur gears, one
of which is screwed on to the nose of the lathe spindle and has a
wide face which allows a longitudinal travel of 3 ins. from the
cutters. Any of the regular change gears furnished with the lathe
may be used for the other two driving gears, and by using different
combinations a large number of speeds for the cutter may be
secured . The intermediate gear is on an adjustable quadrant which

er

The Model Engine

48

swivels on the frame piece and allows a cross movement of the
entire frame piece and slide-rest and accommodates the cutters to
the various sizes of work. The automatic longitudinal feed , or the
hand crank, may be used to feed the cutter to the work. The base
of the swivel dividing head is securely clamped to the lathe bed by
means of two bolts and a binder plate, and has cross and verticalfeeds
which are operated by a hand crank. The upright part swivels on
the cross feed slide,which is graduated and renders it capable of fine
adjustment to any horizontalangle. The frame piece containing the
spindle, indexing mechanism and the overhanging arm swivels on
the vertical feed slide,which is graduated and allows fine adjustment
to any verticalangle. Bymeans of these two feed adjustments and
the cross and vertical feeds, cuts of any desired angle may be made.
For milling operations requiring a vice, the frame piece containing
spindle and indexing device and overhanging arm is removed and
the vice arrangement is attached to the vertical slide. This may
also be swivelled to any angle. In using this vice arrangement, the
milling cutters may be driven by the headstock spindle . Chucks,
centres, etc., may be used on both the headstock spindle of the
lathe and the spindle of the swivel dividing head , as the taper holes
and those of both spindles are of the same size. Gears may be cut as
arge as the swing of the lathe. A complete index is furnished and
all number of teeth may be cut from 1 to 50 and nearly all numbers
up to 360. Brown & Sharpe or any standard milling and gear
cutters can be used. Figs. No. 1 and No. 2 show the attachment
arranged for cutting spur, bevel or mitre gears, milling cutters, etc.
Fig. 3 shows the attachment arranged for cutting flutes in taps,
reamers, etc., and Fig . 4 shows it arranged for slabbing and various

FIG . 2.
milling operations requiring a vice. This attachment is designed by
The Seneca Falls Manufacturing Company, 560, Water Street
Seneca Falls, N.Y., U.S.A., for use on their well-known " Star "
Foot and Power Engine Lathes, 9 in . to 13 in. swing , Readers
interested should write them for their new catalogue " B ," which
contains valuable information .
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are claimed to possess several excellent virtues, such as low price
and efficiency, dead-heat movements, ease of reading and handsome
appearance. They are specially recommended for use in connection
with electric motors and other power purposes, and a great number
of well-known firms have already endorsed their approval of the
instruments. Messrs. Atkinson have adopted the commendable plan
of reproducing their illustrations to a definite scale, and even the
catalogue is cut to the standard size recommended by the American
Society of Mechanical Engineers for facilitating the binding of a
number of lists in bok form . Readers interested should mention
THE MODEL ENGINEER in their correspondence.
G. St. John Day, M.I.E.E., Mumps Electrical Works, Old
ham . - This is a set of separate lists comprising particulars of a large
number of electrical goods. Included under this heading are bells,
telephones, batteries, wires, coils, accumulators, switches, lamps,
dynamos, etc. Parts and castings are also supplied , and turning,
shaping,drilling, is done to order. The firm is open to make models
of any description, and readers directing enquiries should enclose a
penny stamp for the complete catalogue, at the same time quoting
THE MODEL ENGINEER.
Morley & Cooper, 70, Upper Street, London, N. - Photo
graphically -inclined readers will find the special catalogue of new
and second-hand cameras, lenses , and sundries, a guide to some
excellent bargains. The sale of the entire stock of photographic
goods held by the firm is announced , owing to expiration of lease ,
and the fact that the usual selling prices are quoted in one column
as compared with the reduced special prices will enable the pro

FIG . 3 .
spective purchaser to gain an idea of the advantage he is obtaining .
Readers in the district should call and others send a halfpenny
stamp for the above price-list, this journal being mentioned at the
same time.

Notices .
Catalogues Received .

Whitney, The Scientific Exchange, 117 , City Road, London ,
E.C. - There is little need to remark that Messrs. Whitney's electri.
cal list is a comprehensive one, since the firm , it is well known, deal
in every possible variety of such goods. We note , however, that in
spite of the very condensed and tabulated form in which this
catalogue is issued, it is steadily increasing in size, although, owing
to the diversity of electrical apparatus, it would be impossible to
enumerate everything in a list which is sent to any applicant gratis,
Prices, however, are given for all sizes and types of batteries and
bells, instruments, lamps, dynamos, and motors, telephones, accu .
mulators, and coils ; parts and accesories are also supplied for
almost everything . The firm also does a large business in second .
hand goods of excellent quality , and readers should make a point
of directing enquiries for such electrical materials as they may
require. The list mentioned above (Catalogue A ) will be sent free
to anyone quoting THE MODEL ENGINEER.
Julius Sax & Co., Limited, 51, Rupert Street, London , W.
The second edition of this firm's wholesale trade catalogue of high
voltage electric lighting accessories contains particulars of lamps,
holders , electric nightlights, switches of various types, plugs, fuse
boards, cut-outs , and numerous other details. Our trade readers will
do well to write for this and also for the bell and telephone catalogue
issued by the same firm .
Atkinsons' Testing Works, Harrowby Lane, Cardiff.- A
very neatly printed list is to hand from this firm with particulars of
their patent dead -beat ammeters and voltmeters. These instruments

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointmentin 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," 37 & 38 , Temple House ,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, “ The Model Engineer," 37 & 38 ,
Temple House, Tallis Street, London , E.C.
All subscriptionsand 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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No. 54 .

Quick - Steaming Boiler for
Model Steamer .
---

a

I

By T. H. G ,
HAVE seen the article by “ Eos,” in THE MODEL
ENGINEER for January 15th , and would like to give
particulars of another boiler which is very quick
steaming and is well suited for use in a boat. This is
shown in the drawing herewith , and its principal
features are as follows :-- The tubes are made to slope
upwards from the furnace, whilst the fire bars slope in

The fittings for this boiler should include safety valve,
manhole , two gauge cocks, and steam tap and union.
Either oil or charcoal is suitable for fuel ; but with the
firegrate made as shown in the drawing, the latter would
be decidedly preferable .
It will be seen that the safety valve is of a special
design. Such a valve can be made from a casting,
turned all over, and the top - which controls the pressure
ofthe spring on the valve - screwed in . The bottom flange
is turned and rivetted steamtight to boiler ; the steam
escapes by an extension piece into smokebox , and thus
into the air through the chimney.
I may also suggest the construction of boilers with
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A Novel BOILER DESIGN FOR A MODEL STEAMER.
the opposite direction. The slope of the tubes should
be a fair amount, somewhat about that indicated , and
their fitting can bemore easily accomplished if the tube
plate at front end of furnace be also inclined at the
correct angle . Stays are fitted as shown , the same
proportions being kept throughout ; but the boiler may
be made any size by increasing all dimensions in propor.
tion . The steam pipe is led from dome through the
smokebox. This latter is made to surround the steam
pipe, so as to maintain the heat at this important part ,
and the advantage of carrying the steam pipe as suggested
lies in the fact that the steam is thereby superheated.

simple corrugated bottom plates, the top of the corruga .
tion being stayed to the top of boiler. These are very
simple to construct, the sides of the bottom plate being
simply rivetted to the shell. A vertical boiler can also
be made on similar lines to the horizontal launch boiler
illustrated , and is suitable in many cases.
The drawings show on the left-band side a longitudinal
section on the centre line of the boiler described, whilst
the other view is a cross section through the firebox.
The dome and smokebox are also shown in section in
this latter view . Similar letters in the two views indi
cate the corresponding stays.
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separate, one pair coupling the driving and trailing brake
rod, and one pair from the trailing-rod to the cranks on
the brake shaft.
If liquid fuel is used, it will be found that the transverse
brake rod connecting the trailing wheel brakeand hangers
will be very much in the way of the pipe-connections, and
therefore some alternative method should be adopted.
In the sketch one is shown, the longitudinal brake rod
being continuous from the driving wheel to the brake
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shaft. At the trailing hanger a small brass stiffener
should be introduced , and through it a pin , turned from
3-16ths in , rod steel, screwed into it. This projecting pin
should engage the hole in the bottom of the brake hanger
similarly to the previously suggested transverse rod . In
fitting, 'no doubt, some difficulty will be experienced in
making all the blocks touch the wheels at the same time,
so that the rods will require careful marking out, and any
further adjustment will have to be made by filing face of
blocks. As the wheels are coupled , any little irregularity
will not be noticed , and the blocks will in time wear
themselves down. A light spring must be arranged to
release brakes.
This arrangement will leave the whole of the space un
der the firebox free for any lamp or burners.
Before the engine is absolutely ready for trial under
steam , the cab fittings will have to be arranged ; the
blower is a necessity, and a steam gauge is a convenience.
A pattern and casting should be made forthe three-way
boiler junction ( see Fig . 39). This should be correctly
faced to the curve of the back plate flange and sweated
on , and further affixed by two screws.
Theright-hand branch should have the steam brake pipe
screwed into it ; note on this pipe a stop-cock is provided .
The centre one should be screwed for a union for steam
gauge pipe. The position of the steam gauge is about
the only one convenient for the 34 -in . scale model ; in
the 1.in. scale model the steam gauge can conveniently
be placed in the usual place, the right-hand junction
being used, the centre one being for steam brake connec
tion. The steam gauge in the position shown will be
more easily seen than if it was placed up near the roof of
the cab. The steam gauge is one of the smallest that can
be obtained , and if a larger and more accurate one is
desired it can be placed, laying flat, face up, under the
roof of the cab, which should have a hole cut in it so that
the dial may be observed.
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The left-hand junction should be the blower connec
tion . One of the longitudinal stays through the boiler
should be hollow - of 3-16ths in . solid -drawn tube — and
the nut at back plate should be a special one, and pro
ject beyond the end of tube.stay , so that a bent cock may
have its nose screwed into it. A small pipe should be
screwed into the junction at one end, and be affixed to
cock with a union at the other.
At the other (smokebox) end of the stay a small length
of fine tube - German silver “ chineer,” the trade name
given by jewellers for the fine tube, out of which brooch
pin hinges are made, and which can be obtained in
Clerkenwell for a few pence, is the best material for
blower jets, as the hole in it is a mere pin hole — should
be screwed and soldered into it. This steam jet should be
placed alongside the blast pipe, so that the steam shall
issue up the chimney as nearly central as possible.
To more or less protect the fittings on the “ boiler
front,” a tray should be made from some 1-20th -in . plate,
having flanged edges, and be attached to the back plate
with screws, as shown in Fig . 39.
The side plates of firedoor should now be made, and
have holes drilled to take the spindle of firedoor. The
door itself can be made of brass or steel plate , and either
be brazed to the spindle or folded over and secured by
set-screws as shown. The handle of firedoor should be
at the side, and made so that it will clear tray. The door
should be arranged so that it works stiffy, and will stay
up when required. To prevent the door closing tight, a
set-screw should be placed inside plates to prevent door
absolutely closing. This screw can be arranged in the
best working position. It is advisable that some air
should enter the firedoor, so that the combustion may
be rendered complete .

To

Srem

To Blower

To Steam
Brake Cyl!

10
zo

Hollow
Stay for
Blower

FIG . 39.

Firedoor

We now come to the question of fuel. As the boiler
is required to evaporate about 1/2 cubic inches of water
per minute when the engines are running continuously at
5 miles per hour, with a working pressure of 50 lbs., a
suitable and efficient fuel must be decided upon .
Methylated spirit may be used , and the engine fitted
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with lamp, as illustrated in the design for a single-wheeled
engine, given in The MODBL ENGINEER for January and
February, 1900 ; but it will most likely be found that the
engine will not evaporate the water necessary for the
above-mentioned performance. The probable evaporation
will be about i cubic inch of water per minute, so it will
be seen that the steam will either drop to an average of
25 lbs., or, if the steam pressure is required to be main
tained, the engine must be only worked intermittently .
Some 3-16ths in . water-tubes in the firebox might im .
prove the steam qualities if methylated spirit is used .
Another very good fuel is paraffin , burned in one of the
Swedish patent burners . These burners, if understood
and used properly , will never give any trouble , and ought
to evaporate with this boiler about 2 cab . ins. per minute .
As will be seen , the pipes, & c ., must be modiged to
suit the loco ; the supply pipe will have to be bent so
that the union is horizontal, and a reducing socket will
have to be made (the thread will have to be specially
screw.cut, as the thread on the burner is not an English
standard) ; the burner is circular on plan when new , and
would be too wide for firebox, therefore it will have to be
carefully squeezed in at the sides until 2 1-16th ins. in
It is found that these burners will work
width .
alright when so modified. In working these, there

ofmethylated spirit. Light this, and directly after prick
out the nozzle with one of the prickers provided with the
burner. This can easily be done through the hole which
must be cut in the “ asbpan ” or flame guard , as shown in
Fig . 37. Having done this, create an air-pressure of about
5 lbs. to the square inch with a bicycle pump. When the
spirit is nearly consumed the burner ought to be hot
enough , and just before it dies out the supply valve can
be turned on gently, when the oil will rush to the burner
and become vapourised, issuing through the nozzle in the
form of gas.
Of course, as the tender is not built for purposes of
trial, a temporary oil-tank and four-wheeled truck must
be “ knocked up ” for testing purposes.
The engine is very suitable and plenty large enough to
work with solid fuel. Charcoal ought to give excellent
results, and as the firebox is fairly deep, a lasting fire
should be obtained. The only drawback with charcoal is
the stoking and the dirt which accompanies its use ; a
charcoal fire would have to be fed about every three to
five minutes, whereas oil fuel would , under favourable
conditions, require no attention for one hour. In Fig . 38
a suitable grate is shown , the bars are of strip steel No. 12
S.W.G., 3-32nds in . thick by 38 in . deep. The distance
between the bars should be % in . Of course, a pattern
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are two or three things which will cause them to
“ go wrong " and give trouble, but if properly under
stood they will not be bastily condemned. The chief
causes of trouble are easily avoidable. One is dirt in
the tank , which gets to the nozzle (a very fine hole
about 80 watchmakers' gauge) and stops up. Another
is flooding of oil into the burner, and consequent deposit
of solid carbon. To prevent this a good screw down
valve must be placed on the supply pipe, and this valve
must not be opened until theburner is properly made hot.
The next thing that may occur is that the loose cap on
top, which must be removable to allow of nozzles being
taken out when occasion may require , may come off.
The great amount of expansion and contraction to which
it is subjected may cause it to become loose and fall off,
and the burner will then smoke; so it is advisable not to
remove the wire which is put on by the makers to pre
vent the cap being lost in transit, or if it is removed
it should be replaced.
The method of starting the burner is simple. Open
the smokebox door so that the gases of combustion may
freely escape, and then place - having previously shut off
oil- supply and filled tank with oil (about half- full) —
under the burner a tin pan containing a dessertspoonful

Fig . 40
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can be made and the grate cast; in that case the bars
should be taper in section , the larger width at the top.
The grate is supported at four points by lugs affixed to the
studs, projecting down from the foundation-ring .
If, when readers have finished their engine, or if they
may find somepart not clearly explained, we shall be happy
at the close of this serial article to endeavour to help with
advice, or clear up any obscure point which may arise .
The tender of the “ Dunalastair No. 3 ” class is a
double bogie one, with all frames outside. The double
bogie as arranged does not allow much turning movement
in the real engine, and the smallest curve the tender will
be able to take comfortably will be about 12 to 15 ſt.
radius.
In Fig . 40 the side frames of the bogie are shown to a
large scale , and sufficient figures are given to enable accu
rate setting out of the plates. The steel plates are of
the same thickness as the engine — viz., 1-16th in .; and
the horn blocks or axle -box guides are very similar to
those of the engine bogie, the chief difference being the
tender guides have three webs. The distance between
the frames of the bogie is 4 3-16ths ins., which leaves a
clearance of 1-16th in between wheel and frame. The
bogie frames should be connected transversely by 1-16th in .
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steel plates, 9-16ths in. deep, the angles being connected
by a combined angle-plate and brake hanger pin casting.
This angle should be secured to side plates by the pin
and one screw underneath it, and by two screws to the
transverse stay .
( To be continued . )

A

New

Flying Machine.

GREAT secrecy has been observed in the construction
of Shamrock I /), of a flying machine which the firm
have made to the order of two Spaniards. In order
that the trialsmightnot be observed , they were recently
carried out in the grounds of Helenslee House , the resi
dence of the late Dr. Peter Denny, in the early hours
of the morning, and were attended, it is understood,
with much success . The machine rose steadily , and de
monstrated the accuracy of the principle on which it is
made, although the driving power was inadequate to
cause the wings to flap and oscillate . The mechanism
is somewhat after the style of that adopted by Mr.
Henry Suter, of Zurich , having a pedal arrangement,
which was adopted in preference to a petroleum engine
after repeated experiments. The machine measures
40 ft. from tip to tip of the wings, and the weight, includ
ing two men , one to drive and the other to steer, will be
about 6 cwt. - Mechanical Engineer .
Model-making
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to make a good bearing and to take the brush rocker R.
The other bearing is a similar piece of brass tube fitted in
a hole in the iron yoke of the field -magnet. The starting
lever is made from sheet brass .
One or two chromic acid cells will drive it. The com
plete motor here shown did not cost is., and it has an
excellent appearance .
The commutator M is the ordinary two- part type, with
one end of the armature wire connected ( soldered) to
each part. Simply make a circular piece of hard wood,
with a 3-16ths- in . hole in the centre, and drive on to the
wood a brass ferrule ; then bore ſour holes ( countersunk )
at equal distances apart, and fit four small countersunk
screws, which must not touch one another, nor must they
touch the shaft. Make two saw cuts, as shown, diagon
ally in , at equal distances apart.
The shaft is 3-16ths-in . silver steel. This can be
bought perfectly round and true .
To get the armature to run true is the most difficult
part of the business. I will try and explain how to do
this. Turn a piece of hard wood slightly larger than the

for Beginners .

(This series of articles is especially intended for those amateurs
whose stock of tools is a minimum , and for those whose practi.
cal acquaintance with model-making is equally limited. In
order to make the articles as useful as possible, it is the special
desireof thewriters that readers shall discuss their difficulties
with them , directing their queries to Beginner," clo The
Editor, THE MODEL ENGINEER , 37 EU 38, Temple House,
Tallis Street, London, E.C., a stamped addressed cnvelope
being invariably enclosed for reply . Where the reader is unable
to get a model to work , or to locate the fault, the model itself
should be sent, carriage paid both ways,when advice on itwill
be freely given.
Practical suggestions from readers willbe gratefully received , and
the Editor,will be glad to hear from those who wish to make
any special model. Such suggestions will,where possible, form
the basisof future articles.)
VII.- A Very Simple Electro -Motor .
By A. Aston .
O apology is needed for the following description of

A SIMPLE ELECTRO-MOTOR .
tackle. The work in it is all straightforward ,
and, as the photograph shows, themodel can hold its own
for appearance when finished . The drawings are all to
scale, and therefore present the minimum of difficulty.
The electro -motor here described is made, practically,
from scraps, with the exception of wire, screws, and two
terminals. The base is 6 ins. by 6 ins., and is made from
the end of a pine-apple box.
The field -magnet cores C are 14 ins. long, exclusive of
the poles, and are wound with six layers of No. 22 C.C.
wire. They are made from 72 - in . diam . wrought iron,
and are connected by a piece of iron 3 ins. by i in . by
in . thick . The nuts which hold the yoke to the cores also
holds the feet F , F , which support themagnet.
The poles of both field-magnet and armature are 34 in .
wide, but they would be better twice that width . The
field -poles feet of are held by a screw , seen in the photo
graph. The armature has a core of 72 -in . diam . iron,
soldered at each end and rivetted over. This is wound
with five layers of No. 22 , and a section is shown at D in
the drawing
The end bearing E is made from sheet
brass 1-16th in . thick , with a piece of tube ( T ) soldered in

armature , bore a 3-16ths-in . hole in the centre . Now
take your wood and place your shaft in it. Place the
pieces of brass tube on which are to form the bearings,
and put into their proper position . Now slip in the
sheet-brass bearing piece over the brass tube, and screw
up to the field -magnets. If you now solder the brass iube
into position, the shaft should be central. After baving
rivelted the pole pieces to the armature core , it can be
fastened to the faceplate of the lathe, and turn up to
1/2 ins., and a 3.16ths-in . hole bured through the centre
at the same time.
For readers who have no lathe the following method
should be adopted . Find something with a true 1/2 in .
hole through it if possible, and file up the armature care
fully till it will just go inside. Make it touch all round
if it can be done ; it is not likely , but let that be your
aim . To get it true with the shaft, lap two thicknesses
of brown paper round the armature, and place between
the poles of ihe field magnets. Put the shaft through the
bearing T , and mark round it with a scriber. Now put
the shaft through the other bearing, and mark round it
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the other side of the armature. Remove the armature,
and centre pop the circles, and drill a 3-16ths- in . hole
( full) through. Put it between the F..M . poles again ,
and slip the shaft through, and solder in position. Re.
move the paper, and it should run truly , after which it
can be lapped with silk , and the winding proceeded with .
The motor is series wound . A wire is taken from the
left hand terminal (underneath ) to the left-hand block
under the starting lever, then the finishing end of right.

and take the other end and connect it to pivot of starting
lever as shown.
Give the wire on field -magnet and armature two or
three coats of shellac varnish , and the iron two coats of
black enamel.
There must be no electrical connection between brush
holder and rocker, and the former should therefore be
fitted through a wooden bush, wooden , leather, or card .
board washers being placed each side of the rocker, as
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hand coil on the field -magnet is passed through a hole in
the baseboard , and connected to the terminal on the
right (or top in drawing ). The drawing shows clearly
how the current is made and broken , thus starting and
stopping the machine. Connect the remaining end of the
righi-band coil to one end (the drawing shows which ) of
the left -hand coil, and take the other end and twist
it round brush , or solder it, which is a better method.
Then take a piece of wire 4 or 5 ins. long ; make a coil
on a pencil ; bare one end and solder to the other brush ,

shown at W in the drawings. The brushes should be of
thin metal, brass or copper, and must rest on the commu
tator in such a position that they just cover the slots when
the armature poles are exactly in line with the poles of
the field -magnet.
The appearanceof the motor is enhanced if all the brass
work is polished before putting together, and parts that
do not have to make electrical contact may be given one
coat of shellac varnish , first warming the work , when the
bright polish will be retained.
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The Construction

craft ; and, as will be seen from the diagram , makes a
good watertigbt job , and a very fairly smooth outer
surface.
4. The Ribband Carvel (Fig. 2 ). —This is an excellent
method of planking. The ribbands hold the boat very
con
strongly together, and a much lighter rib can
sequence be used .
5. The double Skin is a variation of the above, the
inner skin or ribbands being of the same width as the
outer planking.
The construction of the keel, stem , sternpost, and
moulds would be the same in all the above methods of
planking, with slight variations, which , no doubt, the

of “ Built

1

Up ”
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Model Yachts.

By W.H. WILSON THEOBALD , M.A.
UILT-UP " is a term used in contra distinction to
cut out, ” and means that the
“ B ” “ dug out or
model, so far as is possible , and with certain
modifications, is constructed after the manner of the real
article .
There are various ways of planking a boat, and the
methods can be summarised as follows :
1. The longitudinal Planking, in which the planks are

TABLE OF OFF-SETS FOR 10 -RATERS.
HALF BREADTHS.

HEIGHTS AND DEPTHS.
SECTIONS.

Deck .

Keel.

Bow

3.8

38

o

36

I'1

I

34

2

3:22

9

3

3'04

4
5

Buttock,
A.

Buttock ,
B.
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C.

Depth of
Keel.

2972
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W. L.
A.

L.W.L.

W.L.
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W. L.
C.

--

I'14

*38

22
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-
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2'45
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1676
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* 375
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5:58

5:28

4'15

I'I
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5:16
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45

'06

*38
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38
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2'48
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44
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1'46
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2'04
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2-96

2.96

-

14

L.O.A. = 50'5".
36".
L.W.L.
B. extreme = 11.56" .
B. on L.W.L. = II 2".

3'2

274

25

Overhang forward, 6 ".
aft, 8.5".
Sections spaced , 3” apart.

placed edge to edge, and held to the ribs by screws or
nails .
2. The diagonal Planking, of much the same form as
the last, only that the plankings do not run horizontally
to the water, but cross the sections at an angle less than
a right angle.
3. The Lapstreak ( Fig. 1).— This construction is
largely used in America for canoes and small racing

4'751 4.68

Water lines below L.W.L., 1" apart.
L.W.L , to water line A is 1/2 " up.
Buttocks spaced , 1" apart.

builder will be able to overcome by using a little inge
nuity. The construction of Plan No. I will be given in
detail.
It will be seen that a fin boat has been chosen for the
design as being the most popular form (Plate I). The
table of “ oft-sets ” is for a 10 - rater; but a smaller or
larger boat can be built from the figures by reducing or in
creasing them all in the same proportion. The boat is
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36 ins. on the L.W.L., 50.5 ins. overall, 11:56 ins. beam
extreme, 11'2 ins. beam on the L.W.L. The draught of
hull is 3 ins., and the extremedraught of fin is zo ins. All
measurements will be expressed in inches and decimals of
an inch . The sections are 3 ins. apart, the water.lines
(below L.W.L.) and the buttocks are i in . apart, and the
W.L. above L.W.L. is 1/2 ins. up.
All kinds of wood are used for the construction ofmodel
yachts, but the simplest and most satisfactory method is
io use a good yellow or red pine throughout. This is very
easy to work, and takes a beautiful polish when finished
up with sand paper, paint, and pumice stone.
Many folk when they have a “ built up " craft, like it
to be seen that she is built up by finishing the outside of
the hull with varnish instead of paint. There is no ob
jection to this , but the planking must be scrupulously
“ clean , as every mark or stain will show through
varnish .
Before proceeding further, it may perhaps be advisable
to explain the use of the table of “ off-sets." In the
sheer plan of the design all measurements are made from
the L.W.L., up or down as the case may be . For in
stance, the sections are in the first vertical column, and
along the top are the various lines of the boats.
If the keel depth at Section No. 4 is required , place
your finger under the section in first column, and run it
along until under the column headed “ keel depths,” and
the depth required is 2.28. The deck height or depth of
any buttock can be found in the same way.
In the half-breadth plan the distances are measured
from the centre line of boat, and appear in the columns
In the body plan both the
headed “ half-breadths. "
depths, heights, and half-breadths appear.
It will be seen, therefore, that a boat could be trans
ferred to paper merely from the table of “ off sets."
And now to work . The only absolutely necessary full
size drawing required is that of the body plan ” ; but it
is advisable to have a full -size drawing of " sheer " _and
“ half-breadth ” plan for measurement of details. Each
half-section of the body plan should be laid off on a
separate piece of stout paper, numbered as in the design.
All water lines and buttocks must be shown. Fig. 3
(without the dotted lines ) shows Section No. 7 as it should
be drawn. The line AB is the height of the extreme end
of the stem , and must be drawn at right angles to BC in
each section .
Allow sufficient paper on the opposite side of BC to
draw an almost similar section ; the reason for this will
be seen later,
From these paper sections the building moulds are taken
out, so that they must be carefully and accurately
drawn.
There is no reason why these sections should not be
drawn out direct on the wood intended for the moulds; but
a more accurate section can be drawn on paper than on
the smoothest of woods.
Nos. 3, 6 , 8, 12 are to be permanent, whilst the others,
when the boat is planked , will be removed .
Mark off on each of the paper sections the half -breadth
of the keel, which is %2 in . The thickness of the keel is
38 in .; but, owing to its curve, the actual vertical depth
at the sections fore and aft of the centre will be a little
more . These depths , to save trouble, are given in the
table of off- sets, and should be marked off on the paper
sections (see Fig . 3). Now , at any number of points on
the curve, draw semi-circles with 78.in. radius, and
draw in a curve to touch all these circles. This dotted
curve will be the insideedge of planking and outside edge
of the mould . Where the curve meets the keel will
be the top edge of the rabbet.
As will be seen when we come to the construction
diagrams, the moulds are not placed exactly over the
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sections they represent. No. 7 , and those forward, have
their after sides plumb over the position of section ,
whilst No. 8 and those aft have their forward side over
the position.
Bear well in mind this placing of the moulds, as other
wise the boat will be entirely out of shape. In conse .
quence of the thickness of the moulds, the curves of the
after sides of moulds Nos. 8 , 7 , 10 , & c., and the forward
sides of those at 7, 6 , & c ., will be smaller than the curves
already drawn on the paper , whilst the height of slot for
keel will be greater. This “ bevelling ” must be allowed
for ; otherwise the planking will not lie close to the edges
of the moulds.
Take the paper sections once more, and produce the
water-lines to the other side of the line BC , and draw in
the buttocks.
Now , on the full size sheer and half breadth plansdraw
in lines to represent the other sides of the moulds (see de.
sign dotted lines, where , however, only the permanent
moulds are shown). The lengths obtained from these new
sections can be transferred to the respective water -lines
and buttocks on the paper plans, and afterwards the out
side edge for the mould and slot for keel can be marked
in the same way as already described. Fig . 3 gives a
paper section fully marked. All this has doubtless taken
a long time, but, unfortunately , it is necessary . With
practice it is quite possible to “ bevel” these edges by eye,
but beginners had better not follow the rough -and- ready
manner of the professional builder all at once.
Now carefully cut out all the paper sections along the
curve for the moulds and slot for keel, not forgetting to
continue the curve above the deck line up to the line AB.
The dotted lines in Fig. 3 give the outline to be cut.
The moulds themselves can now be made. On a clean
piece of 38 in . stuff draw a centre line to represent the
line BC on the paper pattern , and draw a line at right.
angles for the L.W.L. Take any paper section, and place
it so that these two lines coincide, and draw round on the
wood the outline of one half of the paper pattern . Turn
the paper over and draw the same half on the other side
of the line on thewood . Mark on the edges of the wood
the height of the under side of deck on both sides. It is
better to draw in the curves on all themoulds at the actual
sections, and mark them with the right number before
drawing the curve to which they are to be bevelled. In
this way no mistake can be made by cutting the wood to
the smaller curve and finding nothing left for the bevel.
When all the curves have been drawn and numbered,
cut them out with a bow saw , or chisel and mallet. Each
one can then be marked for the bevelled edge (Fig . 3),
but great care must be exercised in getting the perpen
dicular line AB, and the L.W.L. to exactly coincide.
The edges can then be slcped away to the smaller curve,
and the mould nicely smoothed up.
Now take moulds Nos. 3 , 6 , 8 , and 12 and cut a small
slot just above where the keel will fit, a trifle over 18 in .
square ( see construction plan ). These moulds are per.
manent, and should be watertight bulkheads. On the
other hand, the boat may leak, and if they were water
tight there would be no means of draining the water off.
Hence these small waterways, which will enable any
“ green seas which find their way below to run to the
centre of boat and be mopped away with a sponge. The
slots in Nos. 6 and 8 can , when the boat is being sailed ,
be plugged. The slots are cut at side of keel on moulds
II and 3, so as to avoid the fins when these latter are
fitted .
Through moulds 6 and 8 cut a circular hole about i in .
or 1 % ins. diameter, right in the centre of the L.W.L.
Through these holes will be placed a handle for carrying
the craft.
Now take a piece of wood, a few inches longer than
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A RUN of 941 miles is reported to have recently been
made on an electric motor car with one charge. The
weight of the vehicle was 39 cwt., of which the battery
of fifty cells weighed 22 cwt.

How

to

Make an

Amateur's

Printing Press .-- III .
By “ PRACTICAL.”

( Concluded from page 40. )
НЕ press, at the end of the previous chapter, was
;

the boat, about 11 ins. wide and i in . thick , plane up
perfectly true, and on it draw a centre line from end to
end , and lines at right angles 3 ins.apart for the positions
of the moulds. Number these lices according to the
sections. The moulds are held down to the building
board either by screws up through the bottom , or , asan
alternative plan, small pieces of wood can be screwed
across the top of the board , one alongside the cross-lines,
and another about 2 in . away, and the moulds put in
The moulds are of course
position
and wedged
down."up firm
fixed " upside
At .this point remember moulds
7 , 6 , & c., are placed forward of the lines ; moulds 8 , 9 ,
etc., aſt of the lines.
Now for the keel. This is 38 ins. long, i in . wide, and
38 in . thick . One word here about the grain of the wood.
When planing it is found there is a right way and wrong
way. Place the keel and all planks so that the right
way for planing runs from the bow to stern. This re
duces friction between the surface and the water.
The keel, when being planed down to its width viz. ,
i in ., had better be tested continually in the slots in
moulds, and should be a tight fit : a gentle tapping with
the mallet to force it home will do no harm .
If any difficulty is experienced in bending the keel, it
can be softened by being held before the spout of a kettle
containing boiling water,or it may be soaked in a bath of
boiling water. The ribs, when they are later on taken in
hand, can be made pliant in the same way.
When the keel fits well in the slots, hold it down with
a few tacks, and the ends by pieces of string to the build .
ing board . Then mark very carefully on both sides of
keel the positions of moulds, both horizontally along the
keel, and vertically on both sides ofmould (Fig . 4 , along
AB, BC , and AD ). The line drawn through the marks
below the moulds AB, & c., will give the height of the
rabbet. When the terms “ above," " below ," " height "
or depth ,” are used , they always mean with reference
to the boat on its keel- not as she is being built “ keel
up."
The keel can now be removed to have the rabbet cut
in it, and this is a difficult job. First cut the keel to its
exact length , 4 in . from Section 14 to ends, and flush
off at Section No. 2 at bow end. Run in a line through
all the rabbet marks on keel on both sides. Now on the
bottom of keel draw a line down the centre, and on each
side, % in . from centre line, draw further lines parallel
to centre line from end to end. The keel should now be
marked, as shown in Fig. 5, where a portion only is
shown. From small pieces of wood about 2 ins. square
by %s in . thick, cutangles equal to the angle made by
each mould with the keel. In Fig . 3 the angle re
quired is shown . Make one for each section , and number
them . Fig . 6 shows a piece of wood representing the
angle for Section No. 6 , and the way it should be marked.
Cut away the keel straight up through the two parallel
outside lines on the under side, and sloping away from
the line representing the top of rabbet, so that as each
section is passed, the “ wood angle ” will just fit ( see
Fig . 7) . Don't cut too much, as further trimming will
be required when the garboard strake (the blank next the
keel) is fitted . The slot for fins can now be cut. That
forward extends from Section 3 to within 14 ins. of Sec
tion No. 5 , and the after fin slot runs from Section is to
within 38 in . of Section 13. The slots are 3-16ths in .
wide, if a wooden fin is intended, or 1-16th in . if brass
fins are to be used .
( To be continued . )

August 1, 1901.

it will be evident to anyone who gives the matter a
thought, that something more is required to give an im .
pression from type than the bare wood of which the platen
is made. This necessary part consists of two pieces of
calico, with several sheets of ordinary printing paper be
tween them , and if the type to be used is at all worn , a
printer's blanket will be required aswell, but this is better
omitted, if possible. The arrangement, when complete ,
is called a tympan, and it is made and fitted as follows :
A wood framethe same length as the bed of press, and
within half-an -inch of the same width , must be made from
hard , straight-grained wood , 4 in , by
in . in section ,
and used edgeways. The manner of putting this frame
together is shown in Fig . 1. It is strengthened by the
brass (or iron ) angle -pieces A , both top and bottom , as it
will have to stand considerable wear and tear.
Two irons as B (Figs. 2 , 3, 4 , and 5) are let into the
back corners of the bed , allowing the rounded end to pro
ject above the surface about an inch . The frame is then
hinged to the bed with a screw through each of these
irons, as in Figs. 2 to 4 . In hinging the frame, it must
be kept clear of the bed, so that it is free to open up, as
in Fig . 4 .
An iron frame is now wanted, made from % in . by
8 in . iron , and just the same size as the wood frame,
from which it only differs by having a lip C (Figs. 3, 5 ,
and 6 ) welded on it . This lip is bent slightly upwards,
as seen in Fig . 6 .
The frame must have about half- a -dozen screw holes
drilled in it, so that it can be screwed to the wood frame.
And when this is done, and the latter opened up, the lip
will catch against the bed and hold it from falling back.
The correct angle is as shown in Fig . 4 , and the lip can
be bent so that the frame will stop at this angle.
The tympan is now ready for clothing. To do this
take the iron frame off from the wood one, and on the top
of the latter glue a piece of strong calico, wetting it first,
sc that when it dries it will stretch tight. The iron frame
must be clothed in the same way ; but as the glue will
not stick to iron , it will be necessary to cut away the
calico at the corners , and fold it quite round the frame,
tucking it under, so that the calico is glued to itself. If
the iron frameis now laid on the wood frame, there will
be a space equal to the thickness of the former between
the two pieces of calico . This space must be filled with
sheets of printing paper , cut to the size to just fit in the
iron frame, after which the latter is screwed on again , and
the tympan is complete.
A section of the frames with calico and paper in posi
tion, is shown in Fig . 7 , D and E being the wood and
iron frames respectively, F the calico , and G the sheets
of paper.
The iron chase for the press should be ' in . smaller
outside than the tympan frame is inside, as the latter will
have to fold down over it at each impression. It is there.
fore necessary to have some means of quickly and cer .
tainly placing it in position , so that it will stay there as
long as wanted, and the following is a reliable method of
doing this.
A recess as H (Fig. 8 ), large enough to fit the body of
a round head screw , is filed near the two corners at one
end of the chase , and two screws are inserted in the bed
of press at the right place for the chase to fit them , as at
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I (Figs. 9 and 10 ). This must be at the same end of the
bed to which the tympan is hinged .
Now , at the other end of the chase , opposite the screws
already inserted , put in two others, keeping the stems
close to the chase. After screwing them home withdraw
them again and file at one side, and then replace them
again . They will now hold the chase firmly when the
flat side is turned away from it ; but, on giving them a
hall-turn, the chase can be lifted at that end, so that it
is easily removed from the press, and as easily replaced
and fixed .
The screws are shown at K and L (Fig . 10 ), the former
turned for removal of chase and the latter fixing it for use.
It is no part of my duty to show how to print here ; but
a word or two as to the method of using the press may
not be thought out of place. The forme of type being in
the chase, and the latter fixed on thebed, a sheet of paper
must be pasted on the inside of the tympan , and, after
the type is lightly inked , the tympan is folded down on
it, and the lever pulled so as to give a light impression .
This will show where to stick in the pins to place the
sheets on for printing, so that the latter falls in the proper
place on the paper.
On such a small press no frisket is wanted , as the ac
tion of folding the tympan down keeps the sheet in posi
tion ; but at the same time, if anyone would like to fit
his press with a frisket, I will show him how to do it with
pleasure.
The bed can easily be drawn back and forth by hand
without fitting it with a windlass, but I will also show
how to fit the latter if wanted .
Anyone making a press as described, and taking the
pains to master the rudiments of the art, will find that
they can turn out not only passable work, but first-class
work , up to the size that the press will take, and this is
as large as any amateur is likely to do with the material
athis disposal.
DESCRIPTION OF FIGURES.
Fig . 1. Method of constructing tympan frame.
2. Cross-section of bed, with tympan in position .
3. Part side elevation : tympan down .
4.
up.
5. Part plan of bed , with tympan in position .
6. Detail of iron frame for tympan , showing lip .
7. Section of tympan , showingmethod ofclothing.
8. Corner of chase filed away to take screw .
9. Sectional detail, showing method of holding
chase on bed.
10. Plan of bed , with chase fixed with screws.
LETTER REFERENCES .
A. Corner plates to strengthen tympan frame.
B. Iron plates to hinge tympan frame.
C. Lip on iron frame to hold tympan frame at proper
angle when open.
Ď . Wood frame of tympan.
E. Iron frame of tympan .
F. Calico clothing.
G. Paper packing .
H. Recess in chase for fixing purpose.
I. Screws to fix chase.
K. Screw turned for removal of chase .
L. Screw turned to fix chase.
M. Chase.
P. Bed of press.
IN a recent test four 25 volt osmium lamps in series
and four ioc volt carbon lamps in parallel on a 100- volt
circuit, both gave the same illuminating power, but the
osmium lamps consumed only 40 per cent. of the current
required for the ordinary lamp. Osmium lamps that
have become darkened can be restored without renewing
either the bulb or filament.

A
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Flux for Soldering
Aluminium .

N a letter to the Engineer recently, Mr. J. V. S.
pany, stated that the firm had previously submitted
a sample of a new aluminium soldering flux, together with
a specimen ofwork done, but as they saw no prospect of
doing good business in this flux, they decided to abandon
it and publish its composition .
To continue in Mr. Bickford's words : - “ The flux sub .
mitted consisted of about 90 per cent. lard oil with 10 per
cent. of disguising material,mostly paraffin wax. Any oil
almost will solder aluminium , but animal oils are best.
The flux submitted, we believe, was made with Price's
' animal' oil.
“ All that is necessary in using lard oil for soldering
aluminium is to take the greatest care as regards cleanli
ness , Grit or the slightest trace of dirt on ibe tioning of
the copper bit are quite fatal, and the process is rather
slow . That is, a strip ofaluminium 6 ins. long and 3 in .
wide takes about one minute to tin , but after tioning it
may be soldered to another similarly tinned strip as readily
as tin -plate.
“ It should be mentioned that the use ofmixtures of
stearic and oleic acids has been patented for this purpose,
but we are informed by competent legal authority that
Jard oil does not infringe bis patent.
“ Hydrocarbon oils will answer, such as Price's gas
engine oil, but not so well as animal oils."

How

to Make a Dry Battery .

R. WILLIAM ROCHE, of42, Vesey Street, New
York , U.S.A., a well known manufacturer of
dry batteries, gave the following method in the
the Telegraph Age for making a dry battery at home:
“ First make a zinc cup, then roll a cup or tube of
blotting-paper, about three or four turns, to fit tight inside
of the zinc cup, and pour in the bottom of the cup about
two tablespoonſuls of hot melted pitch or rosin , to in
sulate the bottom of the cup. Next make your solution.
This is done by dissolving 5 ozs. of sal ammoniac in one
pint of clear water. When so dissolved, add 7 ozs of
granulated chloride of zinc. Stir thoroughly till dissolved ,
and continue stirring every few minutes for one hour or
more. The solution is then ready for use.
“ The mannerof making a negative or carbon element is
to mix 8 ozs. of powdered black oxide of manganese and
16 ozs. of powdered carbon thoroughly together, and
dampen ormoisten with 5 fluid ozs. of the solution . If
the carbon and manganese are very dry, you may need a
little more solution. All that remains now to complete
the cell is to soak the blotting-paper inside of the zinc can
thoroughly with the solution ; fill the can about three.
quarters full and let it stand a couple of minutes ; then
pour out the solution , place your carbon plate in the cen.
re of the zinc can and pack in your carbon element good
and hard . The packing will probably force a little of the
solution up the paper by compression , but that will not
injure the cell any. When the powdered elements arewet
enough, clean away all particles of the carbon element
from the top of the paper and zinc can, so that there will
be no internal short circuit ; seal your cell, and when you
have your connectors on, the cell is ready for use . This
formula will produce a cell from twenty per cent. to fifty
per cent. better than most of the dry cells of the present
day.”

M
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Railways.

VII. - A Model Clockwork Railway .
CHE following particulars will be useful to those who
are interested in small-scale railways, the system
THE
here described having been designed by one of our
readers, Mr. W. R. S. Smart, who sends us the following
details of bis work .
The photos which are enclosed are of a model clock
work railway partially made by me. I say partially ,
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after being uncoupled. The coaching stock is made
up of :
8 wheels.
i Post-office carriage
8 wheels each .
2 Corridor carriages
4 wheels.
i Composite carriage
i Brake van
4 wheels.
The bodies of the carriages are just a tin shell, all of them
being painted to represent Great Western stock ; some
trucks are in progress of construction , so that goods
traffic will also be able to run .
The stations are two- " Saltram ” and “ The Rand,"

EDAD

GMR
1200

THE LOCOMOTIVES AND ROLLING -STOCK OF MR. W. R. S. SMART'S MODEL RAILWAY.
because the lines, wheels, and clockwork I bought. The
two locomotives are models of “ Worcester ” single bogie
express (GreatWestern Railway),and “ Gaelic ” compound
express (London and North Western Railway), both being
painted and lined out according to the respective com
panies, with the addition of G.M.R. on the tenders ,
signifying Great Model Railway. They , like the coach .
ing stock , are made of sheet tin . The measurements of
the engines are as follows :

single platforms, each made of cardboard , and suitably
painted . Signals are made of wood, the arms (wbich are
movable) of tin . The rails and points are at present in
pieces, suitable for putting together as required; but I am
preparing some plans, to have them fixed on match
boarding to fit together in about 5- or 6 -ft. lengths, so as
to form a perfectly rigid double continuous track up and
down.

CARDBOARD MODEL OF GW.R. EXPRESS.

local

" Worcester. » « Gaelic .”
Ins.
Ins.
78
123
2
178
78
78
4 %8
43

Length
Gauge
Diameter of driving wheels
of carrying wheels
Height ..
Tenders
458
45
Length ...
78
178 and 78
Diameter of wheels ...
ork
ic's
( “ Gael
” is a clockw
one.)
der
ght
ine
of Eng
and Ten
Wei
1 lb. 8 ozs.
“ Worcester
.
1 lb. II oZs.
“ Gaelic "
They run about60 ft. with one winding, with a load of
three carriages, and then will run light for another 20 ft.

THE RAILWAY TRACK AS LAID IN AN ORDINARY
Room .
I have been a reader of your paper from April, 1899,
and the account of Dr. Hovenden's railway (L.B. and
S.C.R.) put the idea into my head of constructing this
line to amuse my two little boys ; but I find it also
affords great amusement to myself and visitors.
I also enclose a photo of a cardboard model of a Great
Western single express that took me two years to con
struct. This model is to scale, total lergth 2 ft. 3 ins.
I have enclosed it, as you have illustrated one or two
cardboard models in THE MODEL ENGINEER.
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The Editor's Page .

N the present instalment of the articles on Motor
mences a description of the motor itself, and we
venture to think that this will not be the least attractive
portion of the subject dealt with in this series. From
letters we have received we are glad to note that a num
ber of our readers have found these articles extremely
interesting, and that even those who do not contemplate
actually building a motor cycle , have gained some useful
hints on workshop methods, which will serve them in
good stead in other work . We would further suggest
that a perusal of these articles will give the reader a
valuable insight into the general principles of motor car
construction, a branch of engineering which has an im
mense future before it.
Negotiations have recently been proceeding between
the trustees of the Alexandra Palace and the Society of
Model Engineers, with a view to arranging for a Model
Engineering Exhibition to be held during next year. It
is proposed that a model railway track , of nearly 200 ft.
in length , should be erected, on which the locomotives
belonging to members of the Society will be shown
at work , and it is hoped that a large collection
of other engineering models will be on view . As
permission to exhibit in the latter section will
not necessarily be limited to members of the Society ,
there will doubtless be many readers of this jour.
nal who would like to take advantage of such an
excellent opportunity to show their handiwork in
public. To enable proper arrangements for showing the
models to be made, it is, however, necessary to know at
an early date how many models will be available. The
Hon . Secretary of the Society of Model Engineers, Mr.
Herbert Sanderson, “ The Mount,” Ealing, London , W.,
would therefore be glad to hear from any readers who
would be willing to lend their models for exhibition on
this occasion. The over-all dimensions should in each
case be clearly stated, so that the total space required
may be estimated. The exhibition, which would be free
to the public, would remain open for a period of several
weeks.

We do not usually devote space to matters of a purely
cycling nature , but we reproduce the following extract
from a Northern newspaper because of the attempted
explanation of a curious cycling phenomenon on electrical
or magnetic grounds. Except to say that we place no
faith in the suggested explanations, we should not care to
venture on any serious comments without an opportunity
of a personal trial. The mystery is as follows : - “ To
feel the peculiarities of this brae you must be a cyclist,
for it is only when riding up that you find you are riding
down , and vice versa . This may be an enigmatical way
of putting it , but still the truth holds good that when you
start at the top and put up your feet, your bicycle stops,
and you tumble off, and when you start at the bottom ,
your bicycle runs up of its own accord . What
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is the explanation of this ? I do not pretend to
know anything about it as some do, but the
brae is there, and people continue to go out to
see it. A good many theories have been advanced to
explain the bewitchment of the brae, It has been
ascribed to electricity , and it is alleged that there is a
current of the subtle fuid running up the hill along
some vein of black band ironstone which is said to cross
the shire and to crop out at this point. This sounds
well, but it is so very general that it can hardly be
accepted as a satisfactory explanation . A second theory
is that at the top ofthe bill there is some great magnetic
force which drags the cycles towards itself, somewhat
after the same fashion that the magnetic rocks dragged
the nails out of the ship in which the truthful voyager
Sinbad the Sailor sailed. Wiser cyclists than these confess
to being mystified . Needless to say, some of the stories
that are told of the brae are rather tall. One gentleman,
for instance , who visited it last Saturday, alleges that he
stopped his cycle going up the ascent, jumped off, and
then jumped on again , and that the bicycle of its own
accord resumed the upward journey. If things are as
represented - and there seems no reason to doubt it
there is no good reason why the scientists of the British
Association , which meets in Glasgow in the autumn,
should not be asked to visit the hill."
The correspondent to whom we are indebted for the
foregoing cutting , reports his own experiences as follows :
“ I enclose you a newspaper cutting referring to a hill
down here which is nine miles from Ayr, on the Girvan
Road. I went yesterday to see it, and find out if there
were any truth in the reports I had heard . I found that
on putting my feet on the rests the bicycle kept on run
ning of its own accord , slowly at first, but the speed
increased as I went up. Could you give any explanation
on this through your paper ?."
We are much indebted to one of our South African
readers , Mr. W. E. Dixon- Bennett, for a copy of a hand
somebook entitled “ The Natal Battle- Fields Re-visited .”
In addition to numerous views of military and other sub
jects, the volume contains some very interesting photo
graphs of the Natal Government railway, which at the
beginning of the war suffered so severely at the hands of
the Boers. These include several views of wrecked
bridges, derailed engines, hospital trains, and similar
itemsof a more or less engineering character. Altogether,
the book forms an excellently produced souvenir of a very
stirring period in modern history,
#
Although our model yachting readers have not had
very much matter relating to their favourite pastime in
our last few issues, we think they will find the article on
“ The Construction of ‘ Built-up ’ Model Yachts," by Mr.
W. H.Wilson Theobald ,which commences in this issue, of
special value to them . Apart from the excellent design
for a 10 -rater which accompanies this article, the author
gives some practical hints on the actual building opera
tions, which should be of considerable assistance to those
whose experience in work of this kind is limited .
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Practical Letters from

Our

Readers,
(The Editor invites readers tomake use of this column for the fuli
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de- plumeif desired , but the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication . ]
Workshop Arrangements.
TO THE EDITOR OF The Model Engineer.
SIR, - The writer of the letter on the above subject
gives directions for the placing of machines, & c., so that
they get plenty of light in the daytime, but he says nothing
about artificial light. Now the majority of amateurs do
most work in the winter and at night ; also they generally
work in an outhouse, or (as in my case) build themselves
a little workshop . Now for a method of obtaining a good
light. My little shop is about 16 ft. by 6 ft., with a lathe
across one end, and a bench partly down one side. I first
of all whitewashed the whole place out except the door.
Make the wash so that it dries white, not yellow . Then
at the back of the lathe I fixed an old gas arm , to which
was screwed a clip holding an ordinary lamp with a white
cardboard shade on it, so that the lightwas thrown down
on the lathe. Thus you have a light which can be
moved about where wanted . Now for the rest of the
place. To the right of the vice, and at the back of the
bench, I put a strong bracket. On this put a good duplex
burner lamp. Have a hinged clip round the lamp and
fastened to the wall, so that if the lamp gets an unlucky
bang, it will not go over. Over the lamp chimney
put a little ventilator to carry off the hot air. Mount a
concave silvered reflector, so that it throws the light, not
directly on the vice, but slightly behind it, and along the
bench on to the whitened end of the shop. By this
means I get a nice light. I should say that I have a
small emery grinder on the bench , and fully agree with
“ Mabarg as to the importance of well-lighting your
grinding tackle. Do not have a grindstone with its
trouble and mess. Ilave an emery wheel and run it
dry . If you are careful, you need not draw the temper
of your tools. I need hardly add that one should
never, under any circumstances, run either a stone or
emery wheel in the lathe. With the Editor's consent,
I will endeavour to give a few more wrinkles for the
benefit of amateur engineers shortly . - Yours truly ,
W. FRASER.
Clapham .
Cycle Brazing .
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-We should like to point out, in reference
to the article on brazing appliances, by Mr. T. H. Haw
ley (which we consider to be very well written ), that one
of the most important matters to be guarded against in
brazing is to prevent too great heat as to cause loss of the
carbon in steel, as if this be lost the strength of the steel
has gone. To quote Mr. Hawley's own words in your
May 15th issue : - “ Then after the loss by oxidisation
(which can hardly be avoided) there is the further proba.
bility or danger of over- heating or ' burning ' of the tube ;
a fatal condition , because the steel is robbed of certain
constituents, changing its nature entirely, and in some
cases leaving it with littlemore strength than cardboard ."
Wethink these words ofwarning worthy to be borne in
mind by all who are engaged in making cycles, as very
serious and fatal consequences have taken place through
peglect of sufficient care in preventing overheating in the
brazing of steel cycle joints .
It is, however, also desirable to point out how so serious
a danger may be prevented in brazing the parts together,
by the use of a suitable blowpipe. Mr. Hawley recom
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mends a lever blowpipe. Now a lever blowpipe, which
must be held at the proper tension giving the right flame,
is not, except in very skilful hands, always so carefully
attended to as is required. The lever blowpipes give a
blast far in excess of what is required for ordinary cycle
brazing. The blowpipe we think most suitable is one
possessing full margin of power, capable of being regu
lated to the required blast, which is maintained constant
till the job is brazed . We have been making such
blowpipes (our Improved Gas Cycle Brazing Blow
pipes )," which are expressly designed to avoid
the danger of burning the steel in cycle building. If
cycle parts are brazed in this manner with a flame and
blast uniform , of just the proper character, the parts
brazed may be as strong as any other part of themachine,
and the firms who use these kind ofblowpipes find they
have no trouble in having to re-braze broken parts .
We have thought it desirable to point the above out in
connection with brazing cycle and motor cycle parts,
since we saw Mr. Hawley's article in your issue of April
15th , we believe, recommending the lever blow pipe, as
it is possible the article referred to might injuriously affect
us amongst your readers.
We hope that the subject may be of sufficient import.
ance to warrant the publication of this letter in the
columns of your popular paper. — Yours truly ,
Bolton .
J. & J. R. SMITH .

To Remove Dirt from the Hands.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - It may perhaps be of interest to some of
your readers to know how to get their hands clean after
working in the shop. I have tried all sorts of things
from paraffin to “ Monkey Brand ” soap, but never found
anything really satisfactory till I came across “ Sapon ,” a
washing powder , which I bought at Harrod's Stores. It
is extraordinary, and ifanyone, who has scrubbed hard to
get his hands clean , make a trial of this, I am absolutely
convinced he will be very pleasantly surprised . - Hoping
this may be of some use to ours," Yours faithfully ,
B. E. S.
London , S.W.
A Simple Way to Test a Model Boiler.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -I find a cheap and safe way to test a
small boiler, provided a sufficiently highwater pressure
is obtainable from the main , is as follows :
Procure a piece of indiarubber tubing of very stout
quality , and about 2 ft. long ; tie one end firmly to one
of the water taps on the boiler, the other end being con
nected to the house tap ; then turn on both taps and
allow the boiler to fill by taking off any of the top mount.
ings, such as the safety valve. This will show any
leaks, and if none of these appear, the safety-valve,
etc., may be replaced, when the pressure in the boiler
will rise to the same as that in the main . Here, in
Bristol, a pressure of 70 lbs. per square inch can be so
obtained . The pressure will be shown by the gauge, and
hal! this indicated pressure can be safely taken as the
W. H. W.
working pressure. -Yours truly,
Bristol.
Phonograph Motor.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -In the July Ist issue of The MODEL
ENGINEER , in reply to Query No. 4,024, a 30 watt
dynamo as phonograph motor is recommended to be
driven by six bichromate cells. The voltage of the six
cells will be about 12, and themotor would take approxi.
mately 5 ampères, so that it would be an undertaking to
dismantle six cells, clean , and make up again , as the
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cells won't be much good less than 72 gall. each . Also
the speed will want reducing, as the phonograph mandrel
only runs about one hundred per minute. I think a
better motor would be Mr. Avery's tramcar motor (6
volts,22ampères), to drive by worm gearing, as men
This should be
tioned in the article in March , 1899.
powerful enough , and an accumulator would be the best
source of power.
The Edison phonograph motor has four-pole field
mögnets, armature 6 ins. diam . , I in , deep, ring wound ,
cross connected in parallel, with two brushes 90 degrees
apart, and runs about 300 revolutions per minute. A
horizontal spindle motor may be made by making a 3-in .
ring armature 2 ins. deep, wound with 54 lb. of No. 20
B.W.G. S.C.C, copper wire to run in overtype fields,
Field -magnets cast iron . 2 ins. winding space on each
limb i in , thick , and 2 ins. deep, wound with 2/2 lbs. of
No. 16 s.c.c. in series with armature. If nicely fitted and
phonograph runs easy , should drive with 4 volts. I
should prefer a vertical spindle myself, and, as I am
making one to try on a phonograph, I may be able to
assist - Anxious " in a few weeks with a few particulars,
V. H. B.
if it drives it satisfactorily .
Huddersfield .
How to Construct an Agglomerate Leclanche
Cell .
TO THE EDITOR OF The Model Engineer.
SIR, -Any reader who requires a cell of the above de
scription need not go to the expense of, say, 7s. or 8s., if
he has any old scrap carbon of any kind. First procure
the carbon rod out of an old Leclanché porous pot, and
get a few short lengths of carbon rod - such as any arc
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from top to bottom to allow the solution free movement.
The zinc must not touch the carbons on any account, as
this will short-circuit the cell. The outer jar can be an
old preserve jar, or the outer jar of a disused ordinary
Leclanché, which , if the reader has not one about him ,
can be obtained for about 7d . or 8d. each. The charge
for this battery is 4 ozs. sal ammoniac, and two-thirds full
of water. Cost of charge about 2d. The E.M.F. is
about 1'55 volts, and the resistance 20 ohms. The above
bell is very handy for alarms, bells,model telephones and
telegraphs, small motors, and general experimenting, and
need not cost more than 2s. at the very most. - Yours
truly ,
J. H.
Arrangement of Dynamo Terminals .
TO THE EDITOR OF The Model Engineer .
SIR , I herewith enclose sketch and explanation of a
switch, which I intend fitting to a small dynamo I have,
for converting it from series to shunt, which may be of
use to those of your readers who possess dynamos and
wish to experiment with them as regards the winding.
In the annexed diagram A represents a piece of hard
wood, 3 ins. square and 4 in . thick ; B ,C , D , E , F are
H

1 11

D
R

-CARBON Plate .

CARBON Rods.

INDIARUBBER
BAND .

A

ZINC PLATE .
B

SOLUTION OF
SALAMMONIAC .

Fig . 1.

Outer
Circuit
cuit
segments of a circle of 1- 16th in . brass 2 ins. inside dia
meter, 2 / ins. outside, sunk flush into the wooden base and
screwed down . The segments are insulated from each
other by $ in . slips of wood soaked in melted
paraffin wax. The segments C , D , E , F are each barely
a sixth of a circle, and the segment B barely a third . The
various segments are connected to the terminals T , T , the
brushes G ,G , and the field -magnet coils (as shown in the
sketch ) by wires soldered to the under side of the seg .
ments, and passed through holes in the wooden base
before they are screwed down. J is a piece of hard wood,
272 ins. by 4 in . by 78 in ., pivoted on a centre screw 0 .
K , K are two pieces of springy copper or brass, & in . wide
and i in . long, bent to the shape shown in Fig . 2 and
screwed to the top of the bar J, one at each end, so that
when the bar is resting on the insulation between the
Fig .2.

GLASS JAR .

lamp trimmer will give you for the asking — about 6 ins.
in lengih . Get eleven of these, and place them round
the rod before mentioned ; then slip an indiarubber band
round them rather tightly at the bottom and top, so as to
hold them firmly together. The carbon element of the
battery is then composed of one dozen pieces, at a cost of
about 4d . or 5d. The zinc element can be made out of a
piece of zinc sheet from a tinsmith's scrap heap at the
price of about id . The sheet is bent round in the shape
of a C round the carbon element, but about % in . open
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segments the pieces electrically connect the segments on
the opposite sides of the bars. These pieces of copper
are slit up at the ends for a { in ., to make better contact.
When the bar is in the position shown in the sketch , the
dynamo or motor is connected up in shunt, and the cur
rent follows the course marked by the tailless arrows. By
turning the bar through a sixth of a revolution till K , K
rests as R , R , the dynamo is connected up in series,
and the current takes the course shown by the other
“ ELECTRIC .”
arrows. - Yours truly,
Re Model Governors.
TO THE EDITOR OF The Model Engineer.
Dear Sir , I heartily endorse whatyour correspondent,
“ T.P.” , says concerning an efficientmodelgovernor ofthe
Pickering and Hartnell types. I have tried two or three
model makers, but they say that as the governors are
patent they cannot make them for sale , yet I saw in a
back number of The MODEL ENGINEBR a design for a
Babcock & Wilcox boiler , which is also , I believe, a
patent. Will any of your readers give their experiences
of the hand -rivetting machine described in a recent
issue, specially with reference to 4 in . copper rivets ?
P. E. W.
Yours truly,
Manchester .
[ There is nothing to prevent a reader from making a
model of a patented governor, provided he does so from
the experimental point of view . The professional model
maker is thus debarred from supplying the article in the
way of trade. - ED. M.E. & A.E.]

A

Combined Pelton Wheel and

Steam

Engine.

CHE accompanying photograph shows a remarkable
THcombination of steam engine and Pelton water
wheel, which is in successful operation at the
Tower Water Works, Chester. It used to drive dynamos
for lighting the pumping station and filter beds, and so
arranged that either the Pelton wheel or steam engine
can be run separately or together, as required. The
wbeel is 3 ft. diameter, fitted with phosphor bronze
buckets of approved shape, the sides of bucket being
widened out to allow the spreading of the water as its
velocity diminishes. The sbaft is fitted with stuffing
boxes to prevent the lubricating oil from mixing with the

Small Model Oil Engine .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-Can any reader tell me if it is possible to
construct an oil engine for a model launch , using common
paraffin , and having a cylinder % in. bore ? Any par
ticulars re the ignition and other points, together with a
rough sketch, would greatly oblige. - Yours faithfully,
E. C. W.
Hayling Island.

The series of articles dealing with the tense inter
national struggle now being waged for the control of the
commercialmarkets, is carried on in the July Idler, by a
well-illustrated review of modern bridge- building, giving
a bird's eye glimpse of the greatest achievements in this
field of industry in the last twenty-five years. It is in
teresting to note the keen competition existing between
the English and Americans in this class of work .
*
#
*
The Engineer states that automatic signals worked by
electric motors are being used on the line between Pitts
burgh, Fort Wayne, and Chicago. There is one signal
for each track at the entrance of each block section . It
differs from other systems in having a three-position sema
phore. The signal at the entrance of a section which is
occupied by a train stands horizontal as usual ; but the
signal at the entrance of the next section in the rear,
which ordinarily would have two arms, one indicating
“ all clear ” for that section and the other “ caurion " for
the succeeding or occupied section, stands in the diagonal
positi. n . If the signal is vertical or “ all clear," this
indicates that two sections in advance are clear. Each
arm has therefore three positions. It is controlled by
the track section immediately in front of it by means of
the track circuit in the usual manner for " stop," but for
“ caution ” the control is effected by means of a wire on
poles from the section where the train is running. A
dynamo furnishes current for all the signals.

COMBINED PELTON WHEEL AND STEAM ENGINE.
water. This is very important, as all water is filtered
and passes on to the town main . Two nozzles, of 7/8 in .
diameter, are fitted, but only one is generally required.
The only other British installation of a similar nature is
the Linton -Lynmouth Electricity Works, Lynmouth,
North Devon . Here Pelton wheels and turbines are used
alternately ; the steam engines in this case, however, are
only used in cases of emergency . We are indebted fer
the above particulars to Mr. P. Pitman, of Halifax, by
whom the Pelton wheel was built.

LOWESTOFT M.Y.C. — The model yachting season at
Lowestoft promises well, in view of the increased number
of boats belonging to the club . We are indebted to Mr.
F. J. Tansley for some details of the opening race, which
was for a money prize, and was won by the Britanniæ ,
belonging to Mr. R. Tansley. The first cup match for
yawls was won by the redoubtable George, belonging to
to Mr. A. J. Thirtle, this boat having won the cup last
season , Six boats started in the cutter race, which fell to
Mr. Linder's Shamrock 11. Mr. Painter's Bluebell made
the fastest run of thematch , doing 115 yards in 65seconds.
There is an excellent stretch of water for model sailing at
Lowestoſt, and visitors who bring their boats will be
welcomed by the club members. Any information de
sired can be obtained from Mr. A. J. Thirtle, of High
Street, or Mr. F. J. Tansley, Britannia House .
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Queries and

Replies.

No. 4246
you not better obtain some brass or copper snap -headed pins, cut a
thread on end , and make square nuts of brass to fit as in sketch ?
This should be considerably cheaper. (2) Washers are not needed.
When the whole are fitted up they should be well and neatly
sweated in with soft se lrer.
[4152) A Thunderstorm Demonstration . " ELECTRON "
(Whitby) writes : Will you kindly show meıhrough the medium of
your valuable paper, a simple and easy experiment, whereby it
would be possible to demonstrate , in an inexpensive and cheap
manner, the cause and action of thunderstorn s ? The experiment
to be suitable for carrying out before a class of children , as an illus.
tration to an object lesson .
Your query, in spite of its apparent simplicity , is a very vague
one. The general considerations of the subject can be gathered by
a perusal of any good text-book on Electricity , and this would at
once sbow you what would be the best way to illustrate the action
of a thun erstorm on a small scale . It is quite questionable
whether any experiment would be wholly satisfactory , for the
simple reason that although a spark from an ordinary influence
machine is quite similar to the lightning flash, nothing could be
less like the thunder than the usual cracking which accompanies
the discharge. The only thing which occurs to us is to charge a
couple of large " Prime co ductors," wbich may consist of papier.
maché or wooden balls coated with tinfoil, and standing on glass
1ods as insulators . If iwo of these are charged, one positively and
the other negatively they may be taken to represent the two clouds,
or the earth and the cloud, and on approaching ihem a spark would
pass with a sharp noise. It would be necessary to explain all

Fell Size
16
2.34 diam ,
1.19 teeth

+

(Attention is especially directed to the first condition given below ,
and
no notice
will stated
be taken
directions
therein
. of Queries not complying with the
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name should be in .
scribed on the back . , (a) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card)
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt, but an intervalof a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand thatsomeweeks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed . (0) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 Sm 38 ,
Temple House, Tallis Street, London , E.C.)
The following
are selected from the Queries which have been replied
to recently :".
...
[4237] To make an Accumulator Case Waterproof.
N. C. (Soochow , China ) writes : Will you kindly advise me how
to paint or render the interior of a small accumulator case acid
proof, as I have been making a 4-volt accumulator with a whole
piece of hard wood ? Neither gutta -percha sheets nor ebonite can
be had in Soochow .
You cannot do be'ter than to soak the wood case in paraffin wax.
Melt in a suitable vessel, and then place the accumulator box
in themelted wax o that every part of the wood is covered , inside
and out, Allow the whole to remain in this position for a quarter
of an hour, keeping the wax hot all the time. Then drain off as
mucb wax as will come away, and when it is cool you will find the
box quite water- tight and acid procf If paraffin wax is not obtain .
able, possibly some other wax would do, or the inside of the box
might be painted with enamel. We are aware , of course, that
possibly neither of these can be obtained in your district. but do not
know of anything else to recommend . We wish you every success
in working under such difficulties as you must experience.
(4246] Staying Locomotive Firebox Plates. P.W. (Dids
bury) writes : (1) Would 40 threads to the inch do for locomotive
firebox stay boli (plates & in. thick and 56 in . apart), or wou'd a
fine gas thread, say 26 to the inch, be better ? (2 ) Should washers
be put under the head of the bolt as well as the nut in the above
case ?
(1) We should think, considering the thinness of plates, that 40
threads tc the inch would be slightly better than 26, but there is
nct much difference if rivetted overat ends. If you prefer nuts , had

the above points to the class and to lay emphasis on the fact that
it is merely the immensity of the discharge which makes the
thunder a loud heavy peal instead of a sharp crack . It should be
explained
of course,
that thebyrolling
noiseand
in thunder
dueabove
simplyis
to echoes ,which
are caused
the clouds
earth . isThe
a very brief description, and dors not_go into the deeper questions
which underlie the whole matter. For instance, it does not ex .
plain the existence of the electrical state in the clouds, and it does
not show the inductive action of the charged clouds on the earth
underneath them , which is also very often the cause of a light.
ning discharge ; this latter feature can, however, be represented
with the apparatus already mentioned , but it is a question whether
it would be easily understood by children.
(4159 ) Gear Wheels. S. G.writes : Two spurwheels are in gear
1-16h in . circular pitch . The wheel A has 140 teeth . How many
teeth must the wheel B have to get the centres 2 9.16ths ir s. apart ?
140 teeth 1-16th in . pitch would make the circumference of the pitch
35 7
35
circle 140
16 or 4 or 874 ins. The radius would be 4 X 22 X 2
then the
apart,
ins.
2'562
are
wheels
the
of
centres
As
the
= 1*392.

2.784 " diam .
140 teeth

pitch

6"

radius of the pitch circle of the other wheel = 2 562 – 1'392 = 1'17.
I'17 X 22 X 2
The circumference of this wheel works out to
7
7'35 ins. ; therefore , if teeth 1-16th in. pitch , there will be
16 X 7'35 ins. = 117 teeth .
(4161) Boiler Design for Criticism . P. E. W. writes :
What size h.-p. cylinders will a loco boiler drive at 60 lbs. with a
heating surface of 726'45 sq . ins. to give the best result ? Also ,
what size compound cylinders would do for the above ? I have
made a loco boiler to the following dimensions : Barrel - diameter ,
974 ips.; length , 27 9-16ths ins: ; copper-plate, thickness, As in .;
rivetting (sing e) pitch, 11• 16ths in . ; firebox stays (bolts), 5-16tosin .
diam . ; ditto (pitch), 2 ins. Firebox crown supported by three cast
brass girders , if ins. deep, f in . thick and fin . thick, and stay ho es.
They are pitched 2 %, ins. apart and take three bolts 5-16ths in . diam .
back
at 254 ins. pitch . The gi ders rest on flanges of front and
firebox, to which they are bedded I take the calculated bursting
pressure of the shell to be about 380 lbs., and the llapsing pressure
of the firebox to be rather more . Taking a factor of safety of 6 , the
working pressure = 60 lbs. With the above data at your disposal,
could you tell me if I could raise the pressure to 70 lbs. without
you saw the boiler personally ? It is the second I have made, and
as I served ry time in an engineering works, the workmanship is,
I think , very fair.
Yes, if the boiler is well constructed the reserve of strength is
enough to allow of increasing the pressure to 70 lbs., provided your
safety- valve is sensitive. We daresay that in any case the boiler
would often run up to 65 or 70 as it is at present, owing to the
safety valves not relieving it sufficiently. The boiler would evapor.
ate about 8 cubic ins. of water per minute, with a moderately fierce
fire. You may be able to make it do more ; but upon the above
basis it would drive at 300 revolutions an engine with one cylinder
1/4 ios. by 3 ins. with 60 lbs. steam pressure, cut-off 75 per cent.
We, in these cases , like some evidence of method and style of
construction of boilers before we give our opinion ; a working
drawing accompanied by a photograph is a great help.
[4186 ] Water - Power for a 32 c.-P. Dynamo. “ Volts "
writes : Please give me the power of a 3.in. wheel water motor,
18-in. bare nozzle, fed by a 5 pipe at 45 lbs. per sq . in. Could I
get enough out of it to drive a 32 C.-P. dynamo. If not, would the
following method increase the power : (a ) Either placing another
Ys-in . nozzle about the wheel, or (6 ) Placing two 3-in . wheels
on the same shaft, of course fed by two nozzles ?
It is quite impossible to get the power for driving a 32 C.-P.
dynamo unless a good sized and well designed water motor be used
with ample supply. We very much doubt whether the small wheel
you suggest would do the work . A 32 C.-p. dynamo would require
about 4 h.-p. Even the excellent water motors supplied by
Messrs. Pitman for a power of this amount require a supply pipe
1 % ins. diameter, and of course use a very considerable amount of
water. 45 lbs, is rather a low pressure for driving a water wheel.
We do not wish to discourage you, but few readers realise what a
large amount of water is required at considerable pressure to obtain
any considerable amount of power.
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(4078 ) L.B. & S.C.R. Locomotive, “ Ventnor. ” A.H.J.
(W. Croydon ) writes : Will you please give me drawings of engine
No. 333 (" Ventnor " ) ; one of Stroudley's single express engines,
L.B. & S.C.Ry. ?
Weappend a drawing of the Stephenson class of 6 ft. 6 in . singles
on the L.B. & S.C.R. This engine would make a very good model;
the driving wheels are not too big , and most of the weight of the
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the engine as a modelmore efficient. Theheating surfaces for above
mentioned scales should beabout 60, 100,and 150 sq. ins. respectively.
Figures are given for } in . scale ; hut 55 in . scale is advisable.
(4120 ) N.E.R. Locomotive, No. 1870. " Fitz " (Victoria,
Australia ) writes : I am thinking of making a model locomotive,
2 ins. scale. I have made out a list of a dozen questions, as below :
Questions re 2-in. scale model locomotive, Mr. Worsdeil's design ,
N.E.R., No. 1870. (1) Thickness of frame, ends, and sides ;
length of same. (2) Boiler -- thickness ard length of barrel ; ditto
firebox, inside and outside ; ditto tube-plates. (3) Number of tubes
and sizes of same. ( 4) Would you advise making boiler entirely of
copper ? (5 ) Could a solid -drawn tube be used , and can such be
obtained ? (6 ) Give diameter of (5). (7 ) Size of rivets and
spacing of same. (8) Size of stay bolts to firebox, and spacing of
same. (9 ) How many stays from end to end of boiler, above top
of firebox ? (10) Would angle-plates do for top cf firebox - vide Mr.
Soper's model, January ist, 1901, number
(11) Would desire
working pressure to be 100 lbs. boiler to be stayed, rivetted , and
brazed . (12) What is the gauge ?
Wenote you are thinking of making a 2-in . scale (1.6th full size),
and hope you realise the size of the model. It would weigh (the
engine and tender) about 8 cwt. when finished. Have you the
machinery to enable you to build such a large engine ? Also , the
cost of materials would be £ 25. We mention this, because you are
situated in such an awkward place. We append the dimensions ;
but to build the model you will require very full working drawings.
The Railway World (London) published drawings of N.E.R. 1870
in their issue of September, 1896. Frames– 617 ins.ləng, 3-16ths
in . thick ; coupled wheel base, 19 ins ; driving wheel to bogie pin ,
22 ins. ; bogie wheel base, 13 ins. ; bogie pin to front end of frame,
11 ins. Tubes - as many 2-in. tubes as possible, 3-16th, in . space
between . Boiler - 8 11-16ths ins. diam . ; copper, * in . thick , from
sheet. Rivets, No. 12 S.W.G , 38 in . pitch . Firebox-stays, No. 10
S.W.G. You had better have ca t crown bars (girders). Gauge,
94 ins. (English standard , 4 ft. 8 } ins.).
(4258 ) Electrical Instrument for Identification . E. G. S.
(Gibraltar) writes : I have come across an electrical instrument
which I believe to be a spark machine, but I do not know how to
use it. I have tried putting a 5.volt battery on the terminals, but
could not getany spark or any shok. I have looked in all my
books, but cannot see anything like it. I send you a rough sketch
(not reproduced) to show you what the apparatus is ike.
The larger coil is probably a shocking coil, and if in good order
could be worked by attaching the wire from your 5.volt battery to
the terminals which are in contact with thick (primary ) wire on the
coil. Wires should be attached to the other two terminals, an
ordinary contact-breaker being interposed, and if all is in order a
shock would easily be obtained. It would be better to use s small a
battery as possible to begin with . The second coil is probably also
a shocking coil with one winding only for showing self-induction
effects . This also may be fitted with a contact-breaker, and its con .
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engine could be placed upon them . The maximum size of cylinders
for 12 -in . scale should be 7-16ths in . by i in.; for 58-in . scale ,
9.16ths in. by 1 %8ins. ; and 4-in, scale, 4 in. by 13% ins. The
boiler might,
advantage,
be madesaya scale
trifle size
larger
the
diameter
outside lagging,
of thewith
boiler
of 5than
ft., and
the height from rail to centre increased from 7 ft z ins, to , say, 7 ft.
44 ins. These variations would not be apparent and would make

HOF

nections are as shown in sketch above. The other apparatus is
intended to be used as a mechanical “ make and break ” for ac.
tuating the coils ; but it is a somewhat cumbersome method of
working, and would be better superseded by a magnetic contact.
breaker such as is usually employed .
[4262) Colouring Electric Lamps. H.W. (Silvertown)writes:
I have some incandescent electric lamps which I wish to use for
decorative purposes. Could you kindly tell me the best method of
colouring them ? Red and blue are the shades wanted.
To colour electric lamps temporarily , dissolve i oz. of orange
shellac in 10 oz . of methylated spirits, and filter. To this add
enough of an alcoholic solution of dye (made by dissolving a penny
packet of Judson's dye of any colour) in 1 oz. of alcohol to give
sufficient depth of colour. Warm the lamp gently , and also warm
the varnish by placing in a vessel of hot water. Dip the electric
lamp into the solution , repeating the operation if necessary after
each coat dries.
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(4278 ] Traction Engine to Drive Dynamo.. J. W. (Dar.
lington ) writes : Would you kicdly give me information as to where
I could get castings, forgings, and boiler for road engine large
enough to drive dynamo of 200 c. p. ?
We are sorry that we cannot give you the information required .
You require an engine wbich will develope 2 h.p. You might write
to Mr. M. S. Don , of Gourhurst. Kent, who has castings of a fairly
large traction engine which might suit you .
(4300 ) Dry Batteries. E. L. (Worcester) writes : Will you
please explain how to make a dry battery ? I tried to make one
from an article in a magazine, but failed . The article said the mix .
ture was to be a paste, mine came to a liquid , whether by weighing
or by measuring the parts. Can you explain it ?
You will find instructions for making a dry battery in our book
“ Electric Batteries." The reason the paste was too fluid in your
case was simply because you used a great deal too much water, and
only enough water should have been used to make a moist paste ,
not nearly approaching a liquid form . If this is done properly , the
plaster of Paris will cause it to set firmly, and will just contain
enough moisture to keep the battery in good order .

August 1, 1901.

wheel is thrown into gear with the first mentioned wheel for a certain
time (the length of time is unimportant so long as it is constant, but
it happens to be 135 seco ds) ; at the end of this time the wheels are
thrown out of gear, and the faster the vehicle has been travelling the
further will it have carried the hand round the dial while the wheels
were gearing together. In this way, therefore, the hand shows the
speed of the vehicle. Before taking another record of speed , the
hand wheelmust fly back to its original, or zero, position, and th -0
if the speed is the same, it will be carried round to the same point as
before during the recording period, while if the speed is greater or
less it will be carried round further or not so far. It would notdo,
however, to allow the hand to Ay backwards and forwards in this
way, as it would be so difficult to read the result, so an arrangement
is made whereby the hand remains stationary, pointing to the result
of the previous record until a fresh one is made, when it instantly

0
Amateurs '

55

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.)
Usefal to Cyclists .
The “ S. F." tyre repair band is an article which , we venture to
think, cyclists will not readily omit from their outfits when it has
once been tried. This repair band is a strip of canvas-lined rubber
of the best quality , 2 ; ins. wide, and its purpose is to cover a burst
or gash in the outer cover. By reason of its construction , the band
can be put on the cover, the ends beirg tucked under the wires, and
the tyre pumped up immediately and without delay. Later, when
the day's ride is finished, the band may be secured with solution per
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manently, and will be found to cure a bad gash in the tyre perfectly
Wehave ourselves used two of these bands for severalmonths, and
they have given every satisfaction . One of the great advantages is
the fact that the working of a rim brake is not impeded by the use
of an “ S. F." band, which can be used on any pneumatic tyre.
Readers should send a stamp for particulars of the above and other
excellent cycle accessories to Stanley Feast & Co., Ltd., 9, Farring
don Road, London, mentioning this journal at the same time.
Cheap Drawing Papers.
Some excellent cheap drawing papers are now being supplied by
Mr. A.G. Thornton, who is well known to readers of The Model
ENGINEER for draughtsmen's requisites. Some samples to hand of
special grey cartridge paper, white “ Nonpariel " drawing paper,
and “ Diamond ” tracing paper illustrate these remarks clearly. All
may be said to be good, and at the same time exceptionally cheap,
and readers will find it an advantage to obtain samples, which can
be bad post-free on application. The “ Grosvenor" Level and
adjustable tripod , supplied by the same firm , will appeal to practical
surveyors, and as it has lately beenmuch improved ,without increase
in the price , will prove a still better investment than in the past.
Winter's Speed Indicator.
* We have pleasure in drawing the attention of our readers to a very
ingenious speed indicator recently invented by Dr. J. Bradbury Win .
ter, and now being manufactured by Messrs . Thorpe & Salter, 17,
Red Lion Street, Clerkenwell, London , E.C. The indicator can be
used either for cycles or motor-cars, and in the latter connection
especially we believe it to have a big future before it. Dr. Winter ,
who is an exceptionally skilful amateur mechanic ,will be known by
repute to many of our readers as the builder of somemodel locomo
tives of beautiful workmanship, which have been described in the
earlier issues of our journal. In the speed indicator bere illustrated
he has shown a talent for invention which is not always to be found
n conjunction with so high a degree of skill in themaripulation of
mechanical tools. The principle on which this device works is as
follows :- A cog wheel in the instrument is connected by any suit.
able gearing (bevelled cogs , worm gear, flexible shaft, & c .) with one
of the carryi: g wheels f the vehicle, or with the engine itself if
preferred ; this.cog wheel therefore revolves at a speed proportional
to the speed of the vehicle. Another cog wheelis fixed on the spindle
of the hand pointing to the graduations on the dial, and this cog

adjusts its position to the new position of the hand cog wheel. The
advantages of this indicator over others are, firstly, that its accuracy
is as great as that of a clock , the timing of the recording period being
the essentialpoint, this being performed by a clock escapement; and
secondly , that the mechanism works extremely slowly as compared
with the high speeds of other indicators. Thus, at 50 miles an hour,
the main spindle is making less than one revolution a second, and
the other wheels (except the escapement) are all going slower. The
second hand shown in the cut is a maximum recorder, and remains
at the highest speed to which the other band carries it ; it can be set
back when required by a thumb-ecrew in the glass. We understand
that the indicator has already been filted to a number of vehicles
with very great success. Enquiries from interested readers should
be addressed to Messrs. Thorpe & Salter as above.
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 ser der's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS . should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for os. 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," 37 & 38, Temple House ,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " The ModelEngineer," 37 & 38,
Temple House, Tallic Street, London, E C.
All subscriptions and correspondence relating to sales of the paper
be addressed to the Pub ishers, 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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sides. The finished thickness should be 1-16th in . full.
On one side of this piece of brass mark out the shape of
the cylinder top ( T , Fig . 4 ), and also find its centre. At
the latter point make a light centre dot, and from this
mark off a circle bymeans of a pair of compasses, slightly
larger than the outside diameter of your cylinder tube.
By W. BLANEY.
Another circle, of sufficient radius, may also be set off to
give the correct position of the long screws a , b, c, d
"HE little engine described in this article was designed
( Figs. 2 and 4 ).
The holes for these, 3-32nds in .
THwith the special object of requiring no more turn
diameter, can then be drilled in the plate.
ing than could be done on a homemade lathe
which lacked most of the conveniences of metal-turning
The lower cylinder cover ( L , Figs. 2 and 3), shown
lathes in general. As the
full size in Fig . 5, must
then be dealt with in a simi
engine was intended for ac
tual work in a model steamer
lar manner, the holes for the
-a position it 6lls at the
screws a , b, c , and d being
marked off from the top
present time most satisfac.
torily - it bad to be soundly
cover already drilled .
А
constructed to enable it to
& in . hole is drilled in the
withstand rough usage.
middle for the piston rod ,
To begin with the cylin
but the gland is carried on a
der. This is principally
separate piece of brass (G ,
Fig . 3 ), this being of oval
made from a piece of brass
form , and shown dotted in
tube, 14 in . internal diameter
and full i in . long. The ex .
Fig . 5. Holes will a'so be
ternal diameter of the tube
required, as shown in Fig. 5 ,
in this particular model is
for the screws securing this
cylinder cover to the upright
15.16tbs in .; but this is, of
course, not a binding dimen
supports. To makethegland,
sion . The tube must be of
take another piece of the
best brass steam tube solid
brass sheet already used , and
drawn, and must be perfectly
cut it an inch long, by 3/8 in .
broad (see G , Fig . 3 ). At
round. Cut off a piece rather
more than i in . long. This
the middle, drill, or drill
must now have the ends
and file out a hole about
3.16ths in . diameter. This
made true, and square, and
flat, wbich should be done
is to receive g, Fig . 3 - a
short piece of screwed brass
in the lathe by mounting the
rod , about 3 16ths in . to
tube on a wocden mandrel.
* in . diameter and 4 in .
The same end can be at.
long . It should be fitted
tained by filing the ends
into
the hole in G , being
untilapproximately flat, test
ing their squareness by
fastened by slightly rivetting
means of the steel square
it over, and sweating it with
soft solder. Drill a %8 in .
FIG . 1 - PHOTOGRAPH OF MR. BLANEY'S MODEL
and surface plate , and then
scraping till perfectly flat in
hole through for piston-rod,
LAUNCH ENGINE .
and two sin . holes in G at
the usual w.y ; but this is,
of course, a much longer job. The finished length of the
h , k for the guides B and C. A little hexagon-shaped nut
tube will be fully i in . - say I 1-32nd ins.
(N )must then be made, drilled and tapped to run on 3, to
Now take a piece of sheet brass, about 3 32nds in .
form the stuffing-box.
thick , cut a portion 14 ins. square, leaving it rather large
The plate G , Fig. 3. carrying the stuffing-box, can now
for the present, and file it quite flat and smooth on both
be fixed to the bottom cylinder cover. Iis position is
An ? Inexpensive
Model
Slide
Valve Launch Engine .
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shown in Fig . 5, and care must be taken to get it quite
central with the cover. To this end, the centre lines
used in setting out the two parts should be left visible
and made to coincide. To fix it , the surface of G and
that of the plate L , where G is fitted,must both be nicely
tinned with a thin layer of soft solder. When G is put in

hole, to take the screwed end of piston-rod . The latter
will require to be about 1 %8 ins. to 1/4 ins. long, and
should be rivetted over slightly after screwing into piston.
Care should be taken to get the piston rod accurately
filted at right angles to the piston , as on this partly
depends the smooth working of the engine.
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The connecting-rod presents no novelty. It is filed and
turned out of a piece of brass, the big end drilled , split,
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CRANK DISC

PLAN OF BOTTOM CYLINDER COVER.

FIG . 4.-- PLAN OF ENGINE.

and bited with two screws as usual. The crank is a disc
of brass fitted on to crankshaft, and provided with a
shouldered screw to act as crank pin .
( To be continued . )

place and held tightly in position, heat the two together
over a spirit lamp un'il the solder runs ; the two can then
be allowed to cool, but must be tightly held until nearly
cold .
The piston is of the usual shape, with groove for cotton
packing, and should be 3 16ths in . thick . It is turned to
go easily in cylinder, and is drilled with a 3-32nds-in .

The new turbine steamer King Edward,which has been
built by Denny and Brothers, Dumbarton, says the Engi
neer, ran her official trial on the Firth of Clyde, a journey
of three hours , at a unitorm speed of iweniy knots, and
with an almost complete absence ofvibration . The new
s eamer is the first commercial vessel to be fitted with the
Parsons steam turbine method of propulsion.
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The Society of Model Engineers .
London ,
Our Visit to Ipswich .
[ BY ONE OF THE PARTY . ]
N Thursday, July 11th , a visit was paid by the
ONLondon Society to the extensiveworks of Messrs.
Ransomes, Sims and Jefferies, Ltd., at Ipswich .
We were favoured with very fine and very warm weather.
Our party, numbering fifteen , left Liverpool Street
Stalion by the 10.20 a.m. train , and after an enjoyable
ride, we arrived at Ipswich two minutes before time,
having picked up two members en route.
Wewere met at the station by Mr. Capon, a represen
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The first place visited was the engine-erecting shop,
where engines both finished and unfinished were on view ,
The machine shop took a good deal of our time, and
many interesting American and English tools were in
spected . Messrs Ransomes endeavour to get as much out
of their machinery as possible, and therefore, to compete
with foreign rivals, specialise the machines and the men .
Passing the ploughshare grinding-shed, we were con
ducted to the foundry. Amongst the interesting work
going on, the casting of the ploughshares may be de
scribed , as it was from the especial method of manufac
ture of these the Mr. Ransomes of about a century ago
made his name. The upper face of the knife is chilled
(one half of themould being of cast iron ), and the lower
left soft ; this keeps the ploughshare sharp, the softer
side wearing away always, leaving a dead hard cutting
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THE SOCIETY OF MODEL ENGINEERS AT IPSWICH .
Photograph by W. T. Barker , Member S.M.E.
tative of Messrs. Ransomes, who conducted us through
the town, especially pointing out the places of interest,
amongst which may be mentioned Wolsey's Gateway ,
and the Ancient House, the latter a quaint piece of
seventeenth century architecture. An excellent lunch
was provided at the Cornhill Café, from whence we
wended our way to the Orwell Works. Wewere met by
Mr. Jefferies, a partner in the firm ,who extended a cordial
welcome, and introduced us to our guides, Mr. Edmund
J. Davies, the works manager, and his assistants, Messrs.
Burch and Mitchell. To describe what we saw would
necessitate the elimination of all other matter in this
month's MODEL ENGINEER. The works are very exten
sive, and the number of trades engaged are legion .
Messrs. Ransomes make a speciality o sationary and
portable engines, road locos, ploughs, reapers, threshing
machines, tea driers, and all other kinds of agricultural
machines.

edge. The pattern store and register was also inspected,
the system employed being perfect.
We next entered the boiler shop, and watched with
interest ihe process of flanging, & c., of plates by hydraulic
pressure. Several steam and mechanical hammers were
shown at work .
After a short time in the plough- fitting, woodworking,
and thrashing machine shops, we returned to the offices ,
where the firm bad provided very acceptable refreshments.
The Chairman (Mr. Percival Marshall) spoke a few words,
eulogising the splendid works, and thanking Messis.
Ransomes and their staff for their great kindness and
trouble in allowing the Society to view their shops, and
so admirably explaining everything of interest ; and after
mutual congratulations and a cordial handshake, we left
the works at five o'clock for tea .
This over, a brisk twenty minutes walk brought us to
the running sheds of the G.E.R., where we were received
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by Mr. Turner, the district loco superintendent. The
engine, No. 1,884, one of Mr. Holden's oil-fired “ Claud
Hamilton ” class, which had brought us down in the
morning was with her driver and fireman awaiting us.
Driver Cage very courteously made us acquainted with
the novel features of his engine, which include steam
power water pick -up, air reversing gear, Mr. Holden's
system of oil fuel, and with permission of Mr. Turner,
Mr. H. S. Boorman and the writer were allowed to drive
the engine with the whole party on board - under very
strict supervision of the driver - down a long siding
parallel to the main line to enable us to more closely view
the water troughs. The provision for expansion and con
traction was noted with great interest, the alteration
amounting to 5 ins in extremes of weather. The mem
bers were safely driven back to the shed , and after having
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the chairman (Mr. Percival Marshall) took the oppor
tunity of expressing the tbanks of the members to Mr.
Barber, the district locomotive superintendent, and to his
representative, for the facilities so kindly afforded.
LIBRARY.
The most recent presentation to the library is Hasluck's
“ Building Model Boats.” This is numbered 57 in the
library list, and was presented by Mr. A. Loebl.
Provincial Branches.
Cardiff. - The second monthly meeting of this branch
was held at 8 and 9, Working Street, on July 2nd, and
proved to be most enthusiastic. Five new members were
enrolled . Mr. W. Eastabrook occupied tbe chair, and,
after the minutes were read and confirmed, Messrs.
Hancock and Loveridge exhibited some vacuum tubes,
which were much appreciated by the members. This
branch has now obtained permanent rooms at the above
address, and as a good programme has been arranged for
the coming meetings, all interested in model engineering,
electricity , & c ., would do well to becomemembers. - W .
ROBERTS, Hon. Secretary, 119, Bute Street, Cardiff.
Model Engineers' and Electricians' Associa
tion of Sydney .
The Model Engineers' and Electricians' Association
met at the Queen's Hall, Pitt Street, on Tuesday even ing, May 21st. Mr. E. D. Leyshon occupied the cbair,
and there was a large number of members present. Mr.
O. Bahrsmann was unanimously elected to the position
of President, rendered vacant by the resignation of Mr.
R. Ferguson . The committee reported that the execui.
tive of the Young People's Industrial Exhibition would
provide an 8-h .-p . oil engine and shafting to work the
association's models. Forty -seven names were handed in
by members who will exbibit. A number of other details
were arranged , and, after several members had explained
models they had brought, the meeting closed. - J.
MOORE, Assistant Hon. Sec., Customs House , Sydney,
United States of Australia .
For the Book - shelf .

ONE OF THE TRACTION ENGINES BY MESSRS.
RANSOMES, SIMS & JEFFERIES.
Photogradh by C. E. Oxbrow , Member S.M.E.
our photographs taken by two of our members, we re
turned to London by the 7.50 train , arriving at 9 35 p.m.
The whole day was voted an exceedingly enjoyable one,
and thanks are due to our indefatigable secretary, Mr.
Herbert Sanderson , and our chairman for thearrangements
made and the trouble taken .
Visit to Longhedge Works, S.E. & C.R.
On Saturday afternon, July 20th , the members of the
London Society visited the Longhedge Works of the
L.C.D.R. (now S.E & C.R.) .
The members were received by Mr. Arrow , and con
ducted over the whole of the works, which are now used
for general locomotive and carriage repairs. In the erect
ing shop , amongst the numerous types of locomotives
undergoing repiirs, were two interesting engines -- one a
converted Crampton patent and the other " old No. 1 "
a small four-coupled passenger engine with a four-wheeled
tender. Oneof Mr. Wainwright's fine four-coupled bogie
express engines (735 class) which happened to be in the
running shed under steam received considerable attention .
Whilst the party were passing through the boiler shop,

MOTOR CYCLES AND How to MANAGE THEM . By
A. J. Wilson . Fourth edition . London ; Iliffe,
Sons & Sturmey , Ltd., 3, St. Bride Street, E.C.
Price 2s. 6d . nett. Postage 3d. extra.
This is a most excellent litile book, and no one
interested directly in motor cycle running ought to be able
to do without it. The author has the pre eminent quali
fication of a practical and working acquaintance with his
subject, and he writes like an enthusiast, who nevertheless
knows the tricks and troubles of his hobby ; conse
quently , his book is of the greatest practical value. We
do not know whether Mr. Wilson has enumerated all the
difficulties and pleasures to be met in motor-cycling, but
it looks like it, and his directions for repairs and best
method of running should be of immense value to the
beginner. The book deals fully with motor tricycles and
bicycles, together with their numerous attachmen's and
accessories. The au'hor apparently treads insecurely
when he deals with the electrical section of his work ; it
would never do to test an accumulator by connecting the
ammeter direct to the cells, and would rer ainly be uas e
ful with a dry battery . Neither would the reading so
obtained be of much use, since the current on “ short .
circuit ” with an accumulator would be enormous and
could not pos ibly indicate the amount of stored energy.
To all those who wish to obtain a working knowledge of
the petrol motor, we may confidently recommend this
excellent manual.

August 15. 1901.

Edison's New

The Model Engineer and Amateur Electrician .

Accumulator .

ANY readers of THE MODEL ENGINEER who are
interested in electrical matters will have seen
references, ere now , to a new storage battery in
vented by Mr. Edison . It is needless to say that some
considerable improvement in accumulators has long been
desired , and, if all that is claimed for the new cell can be
substantiated , there ought to be a great future before it.
In the Edison battery the negative pole, or positive
element (corresponding to thatplate in a lead accumulator
which is formed of spongy lead when charged ) is of
iron ; the positive pole, or negative element (represented
in the lead accumulator by the peroxide plate) is
in Edison's battery a superoxide of nickel. The electro
lyte is a solution in water of about 20 per cent.
of potash. Very great advantages are claimed over
the old battery, as, for example, its storage capacity is
reckoned at 14 watt-hours per pound as against an average
of 5 watt-hours per pound ofthe old lead battery although
the mean vollage at the terminals of each cell is only 1'1 .
Immediately after charging the voltage is 195. It is also
claimed that the cells can be discharged at a very high
rate, and may be charged in an equally short time with
cut detriment to the plates.
All the plates in the cells of the Edison battery are of
thin sheet steel out of which rectangular holes are
stamped, and in these spaces are fixed by hydraulic
pressure little blocks of the active material. The positive
plates (corresponding to the zinc in an ordinary primary
battery ) have blo . ks of a finely divided iron compound
(which is obtained by a special chemical process ), mixed
with a nearly equal bulk of flake graphite. This mixture
is pressed into little boxes of thin perforated nickel
plated steel, and these boxes fit into the slots cut in the
positive plates. The oxide of nickel, which forms the
active material in the other set of plates, is likewise
pressed inio perforated steel boxes, which are fitted in
the same manner into the negative grids. The plates
thus made, whes her positive or negative , are then placed
in a hydraulic press which gives a p'essure on each plate
of about 100 tons, or at the rate of 2 tons per square inch .
This great pressure not only secures the boxes in the
grids, but presses the whole to about ys -in . thick, and
ensures good electrical contact .
The positive and negative plates are made up in sets
as in the ordinary lead cell, the plates being separated
from each other by pieces ofhard perforated rubber. They
are then placed in a steel containing vessel,and this is filled
with the potash solution , which has no action upon steel.
Theac ion of the charging current reduces the iron com
pound to the form of spongy metallic iron, whilst the
nickel compound is converted into a higher oxide ; but
the re -action is probably much more complex than appears
on the surface.
Amongst other important advantages claimed for this
new cell may be mentioned the facts that no local action
takes plac" during the time the cell is not in use ; that it
is not much influenced by changes of temperature ; and
that the cell may undergo discharge to the utmost point
without damage to the plates. There is also apparently
no hirm done if the plates are removed from the solution ,
after being fully charged, although in the case of the posi
tive or iron plate, the charge will be lost after a few hours'
ex posure , ouing to oxidation of the spongy iron. In con .
clusion , it may be remarked that Mr. Etison considers
that as soon as factory facilities have been established ,
the new battery can be supplied at a similar rate per kilo
wait hour as ordinarily charged for lead accumulators
now in use. Our readers will naturally watch with in
ter est lurther developments of this promising invention.
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By T. H. HAWLEY.

( Continued from page 52.)
IF

F it were possible to so design an engine as to com
pletely expel the products of combusıion, and leave
The combustion chamber a vacuum , the inlet valve
would open immediately and the suction stroke would
leave the cylinder filled with the pure explosive mixture
in definite quantity .
This construction, however , is so far impracticable ,
and the combustion chamber is left full of the products of
com ustion at the termination of each exhaust stroke, the
incoming new mixture being fouled by such remains, and
the effect of such dilution or fouling being in proportion
to the respective areas of cylinder and combustion
chamber.
A consideration of these conditions points first to the
importance of working with the smallest possible com
bustion chamber or clearance space , so that the per
centage of fouling mixture may be as small as possible ;
secondly , that the exhaust valve be as large as possible,
and caused to remain open until the completion of the
exhaust stroke of piston , so that there is no cushioning or
compression of the spent gases, which would have the
effect of " holding up or preventing the qui:k opening
of the inlet valve, with consequent loss of quantity of new
explosive mixture ; thirdly, that the inlet valve should
open directly the piston starts on the outward stroke, and
remain open through the entire length of the stroke.
The imperfect working of one or both valves will there .
fore be seen to have a considerable influence in regulating
the quality as well as the quantity of the charge, for the
residue or fouling body is a fixed quantity every time,
whilst from various causes the new chargemay be variable
in quantity.
The necessity for quick opening of the inlet valve, is,
in small high speed engines, a vital one, for the time
occupied by the piston in making the suction 'stroke when
the engine is running at full speed , is so small, that the
slightest failure of the valve will rob the engine of half its
charge, and thus power.
The difficulty with the inlet valve is in relation to the
spring which operates it. If this spring be too strong,
the valve fails to open quickly , and there is a loss of
charge ; if, on the other hand , the spring be too weak ,
the valve will not remain tight during the early stage of
the compression stroke; and in this connection it may be
remarked that some of the newer engines of larger size are
being fitted with variable tension springs, so that the
enginemay be governed whilst running by increasing the
spring tension , and so decreasing the amount of charge
drawn in .
The exhaust valve has an even greater effect on the
working of the engine, for if it fails to open early enough ,
or closes too soon , there is loss of power through back
pressure. If the valve is leaky, the consequences are
more serious still, for the engine power would be robbed
first by loss of compression on the compression stroke,
and again by loss on the power stroke ; indeed, whatever
the design of the engine, it is safe to say that perfect fit
ting of the exhaust valve is the most important factor in
conserving the power of the engine.
The next item in order is the piston . The motor is
fitted with what is known as the trunk " type of piston,
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in which the connecting rod also does duty for piston rod ,
the piston being of extra length , and formed hollow ,
the crosshead being pivoted in the upper end ofthe hollow
piston.
This construction permits of a very compact design,
piston rod and guides being eliminated, the deep piston
acting as its own guide; but, whilst admittedly the best
form of construction , it is not without defects and dis
advantages, the principal one being the effect of the
oblique thrust on the cylinder walls.
On the power stroke the oblique thrust of the con .
necting rod forces the piston hard over to one side of the
cylinder, and on the exhaust and compression strokes it
is forced over to the other side, though with nothing like
the same power.
In the small, high -speed engines this oblique thrust
on the piston is an important consideration in maintain
ing a tight fit of the piston -rings, for it will be seen that
the cylinder is worn to an irregular oval, and this wear
takes place comparatively rapidly, so that re boring or re.
lapping of the cylinder is necessary at a much earlier date
than in the case of the steam engine of similar size and
speed ; but, at the same time, it is ofgreater importance
that the cylinder of a gas engine should be maintained
truly circular in the bore than with the steam engine.
It is known that steam will fail to pass where the drier
gases of the explosive engine will penetrate , and, added
to this, the steam engine piston works under better con
ditions, as a rule, in the important matter of lubrication ,
the lubricant assisting in maintaining the piston a steam
light fit to the cylinder.
We have seen the importance of good compression ,
hence the necessity for perfectly fitting piston. Let us
trace what happens in the case ofa leaky piston . In the
first place, the particular style of engine we are discussing
is fitted with a closed crank chamber, so that in a per
fectly fitted piston movement in either direction would
mean compressing the gas or air on one side, and tending
to leave a vacuum behind it. Now , with a leaky piston
the first effect would be to destroy, in some measure, the
suction action at the inlet valve, and so decrease the
charge drawn in ; then on the compression stroke a part
of the charge being compressed would pass the piston and
set up some degree of compression on the crank chamber
side of the piston . Again , on the explosion or power
stroke there would be a further loss of power due to
leakage past the piston, so that in all we have three sources
of loss of power due to leaky piston .
There are further side issues not very well understood
or defined in relation to variable expansion and contrac
tion of the cylinder and piston respectively ; but sufficient
has been said to denote the importance of correctly fitting
pistons, more particularly in this smaller type of high
speed engines, where the losses due to leakage are of rela
tively greater importance.
The next subject to be discussed is the important one
of ignition , or the method of firing the charge in the
engine cylinder.
Modern ignition apparatus takes one of two forms,
either tube or electric, and in somecases both are fitted to
the sameengine, so that the one muy act as a stand by
to the other in case of accident or failure, but such duplex
fitting is only suitable for engines of considerable size ,
and the present tendency is to the general adoption of
electric ignition, which claims many advantages over the
hot tube method .
The most important characteristic ofthe electric method
is the facility with which variable timing is secured
i.e., the charge may be fired early or late, according to
the speed at which the engine is running ; whereas, with
the tube method , the point is fixed , and can never be
correct or efficient under all conditions.
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In starting the engine, or when running at very low
speeds, it is necessary to allow the piston to fully complete
the compression stroke and so clear the crank dead
centre before igniting the charge, otherwise the engine
might start backward, but when a certain momentum is
acquired , the ignition may take place at an earlier period
in relation to the position of the piston , and the act of
advancing the ignition further increases the speed of the
motor, when ignition may be still further advanced,
and so on, until the maximum speed is reached at a
point where ignition can be no longer advanced,
and where further advance would cause back firing .
Rapid as is the ignition of the explosive gas by electric
spark , a certain and appreciable length of time is occu
pied in the process, so that with the short stroke and very
high piston speed of the smaller motors , a great loss of
power would occur if the spark was not produced until
after the piston had completed the compression stroke, for
the time occupied to complete ignition would allow the
piston to get well away on the power or working stroke
before the impetus , due to combustion , was imparted to
it; thus the value of the prior compression would be in a
great measure lost. The explosion itself would be weak
and ineffective, due to low compression , and the combus
tion incomplete, the initial temperature would be low ,
and the temperature of the escaping gas so high that the
total power and efficiency of the engine would be very
poor.
The facility with which the electric spark may be pro
duced at any point over a wide range by means of the
“ advance sparking device ,” which device is operated
whilst the mo or is running, enables the driver to obtain
maximum results from the engine by causing the charge
to be fired, or, rather , the spark to be produced , some
little timebefore the piston has completed the compression
stroke - the exact timeof advance being regulated , as ex
plained , by themomentum already acquired, and the exact
point being easily found after a little practice .
In tube ignition a platinum tube is maintained at the
necessary heat by a Bunsen burner, and at a certain pre
determined moment is allowed to come in contact with
the body of explosive mixtures in the combustion
chamber.
In addition to the disadvantage as to variable timing,
there is the further one that the light may be blown out,
or, in case of accident, fire may occur through the flame
catching the petrol or vapours of petrol from the cir
burettor.
On the other hand, with the exception of the point
named, the tube ignition is more reliable than electric ,
especially in unskilled hands ; but, as recent improve
ments have rendered electric ignition more trustworthy,
and as in any case tube ignition is unsuitable for the class
of small motor we have under consideration, it will not
be necessary to enter into further details concerning it.
Electric ignition may be accomplished by two methods,
known as the high-tension and low -tension methods.
In the high-tension system the apparatus is usually a
dry cell primary battery (or accumulators), an induction
coil, contact- breaker on engine shalt, and fixed points
on a sparking plug screwed into the combustion chamber.
In the low -tension system a magneto or alternate cur.
rent dynamo is used to send a primary current of mode.
rate E.M.F. direct to a contact breaker placed within the
engine combustion chamber, the make and break being
operated by a trip gear or eccentric on the two to -one
shaft of the engine.
In yet another arrangement a small direct current shunt
wound dynamo is permanently geared to some revolving
shaft on the vehicle, and serves to charge the three. or
four-cell bartery ofaccumulators as the engine is running ,
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the remaining apparatus consisting of induction coil and
sparking plug, as before.
The dynamo, or magneto method, is undoubtedly the
best, and for large cars is coming into universal use, but
the complexity of the fitting and the room occupied,
renders the system unsuitable for such vehicles as bicycles
and tricycles, so that the induction coil, in combination
with either dry battery or accumulators separately charged ,
must be employed . Exact details, however, will be sup
plied in the chapter to be devoted to the carburettor and
ignition apparatus.
The advance sparking is accomplished on the De Dion
system engines by mounting a " cam ” on a secondary
shaft of the engine kaown as the “ two to -one shaft,” the
cam thus revolving once to every two revolutions of the
engine crankshalt. In the cam a notch is formed at one
point, and a spring trembler.blade fitted with a shoe end
is caused to drop into the notch in the cam at every revo
lution , or at every other revolution of the engine shaft.
At the instant ihat the trembler shoe drops into the
notch in the cam , the primary circuit through induction
coil and battery is completed, and on the trembler being
again lifted out of the cam notch, a spark from the
secondary passes between the ignition plug points, or,
more correctly speaking - if the trembler be properly
adjusted -- a series or stream of sparks Aow between the
plug terminals, thus rendering ignition sure.
Now , the cam is keyed in a certain position on the
secondary or two-to- one shaft, and consequently the notch
on the cam occupies a fixed relative position to the piston
movement; but the contact-breaker blade or trembler is
mounted on a vulcanite pear-shaped base in such a
manner that by partially rotating the vulcanite insulating
block , the trembler shoe, which engages in the notch of
the cam , may be made to operate in various “ forward ”
or " backward ” positions by means of a connecting rod
and lever, worked from the front of the machine.
The vulcanite block is fitted with two terminals, to
which are connected the wires from the induction coil
primary and consequently the battery, and these terminals
are connected to two standards, to one of which the
trembler is screwed , to the other is fitted a platinum
tipped adjustable screw , and on the face of the trembler
blade, at a point opposite this screw , is soldered a small
disc of platinum . Between these two platinum tipped
surfaces contact is made or broken , and it will be seen
that battery current is being used only when the trembler
shoe drops for an instant into the notch in the cam , for
during the rest of the revolution of the cam the shoe is
lifted, and so keeps the contact points clear.
During the moment the primary circuit is closed by the
shoe dropping into the notch in the cam , and passing on
its way through the primary winding of the coil, a high
tension current is induced in the secondary of the induc
tion coil ; and this high -tension current finding its path
interrupted by the gap between the platinum points
of the sparking plug is sufficiently powerful to (if the
plug is correctly adjusted ) jump the space, in doing which
a spark is produced, wbich fires the charge.
In many other systems of induction coil make and
break apparatus, the contact-breaker or interruptor merely
acts as a switch , so that one spark only passesat the plug;
but in the De Dion type described , if the contact point be
correctly adjusted in relation to the trembler-blade, the
trembler can be made to vibrate , and so produce several
sparks in the short space of time it is in the cam notch,
with increased certainty of ignition.
The chieffeatures controlling this system of ignition are
( 1) sufficiency of battery power or other electrical supply,
from
to 10 ampères at 8 volts being the current to
which the standard coils are wound ; (2 ) properly con
structed and well -insulated coil ; ( 3) properly adjusted
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contact-breaker ; (4 ) properly adjusted ignition plug ; and
(5 ) perfect insulation throughout primary and secondary
circuits.
The chief " faulis ” or causes of breakdown in the
high-tension ignition system are traceable to (1 ) defective
battery power, ( 2) short circuit or dis-continuity of cur
rent, ( 3) faulty adjustment or breakdown of ignition plug
or contact breaker.
There are many other fine points to be noted in con
nection with the ignition apparatus, but these will be
dealt with in the chapter treating with the construction
or fitting of the various parts.
The exhaust valve is operated mechanically from a cam
mounted on the same two-to-one shaft as the contact
breaker cam , and the combination is frequently term .ed
the “ distribution " The exhaust cam operates directly
on the valve spindle, which is maintained in line by the
“ valve guide.” The period of opening is controlled by
the length of the valve stem , and the timing or com
mencement of the exhaust by the position of the cam on
the distribution shaft , to which it is permanently keyed .
Passing from the exhaust, the products of combustion
are led to the “ silencer,” which is simply a cylinder
within which are two, three, or more smaller cylinders,all
perforated and so connected to one another that the ex
haust gases must pass through the series before reaching
the open air, the object being to break up the exhaust
into a large number of small jets, and so silence it, to
some extent, without undue throttling or back pressure.
( To be continued.)

Signals

for Model Railways.*

By Dr. ARTHUR HOVENDEN .
" HE uses of signals in model railways may be :
Ornament
THE yOrnament.
( 2 ) To prevent accidents, i.e., engine taking the
wrong road ; or, if more than one engine and train , to pre
vent collisions.
The following article proposes to deal with the subject
from both points of view , and we will coosider (A ) out
door signals, and ( B ) signal levers, either in ground
frames or signal boxes.
( A ) OUT-DOOR SIGNALS.
( 1) Home signals.
( 2) Distant signals.
( 3) Yard signals, i.e., facing points to yards from
running roads.
( 4 ) Ground discs.
The Signal Arms (see dimensioned sketches). — These
may be cut out of mild sheet steel or thick tin ; about
1 32nd in . thick is ample. A steel pin with a brass
1-16th in . by 58 in . washer on either side, allows the arm
to move freely in the post. To ensure the arm going up
to its correct position a thin plate is screwed across the
slot just above the arm .
The Signal Post.-- This may be of deal, 1 in . square,
and is obtainable ready planed ,and the requisite taper pro
duced by planing the sides. Thistaper is about 1.16th in .
each side in 8 ins. The enlargements where the arms
are should be of some harder wood ; mahogany or cigar
box wood does excellently. The pointed tops should also
be made from mahogany i in . square, all in one piece,
with a projection at the base to fit into the signal-post.
Connection between the Arm and the Weight Lever.
-The weight lever is made of sheet steel or iron of the
dimensions shown in the drawing. Having the arm at

* This article was awarded a prize of 1os. 6d. in our
Competition No. 13.
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right angles obviates the necessity of pulleys for altera
tion of the direction of the wire . It is separated from the
post by a washer, and fastened to it by a round-headed
screw . When two or more weights are on the same side
of the post, they are separated from each other by a
thick washer,
and, if necessary , the weight levers are
" set out " from each other.
Lead weights, I in .
diameter by 78 in . thick , are shown in the drawings.
These may very simply be made from a cylinder of lead ,
cast the correct diameter, the requisite thickness being
sawn off. A groove is filed on one side, and a small rivet
retains the weight in place.
Unless the wire to the signal box is very short, it will
require reinforcing. This should be done as shown in
The drawing. The portion of chain is about 3 ins. long,
and its objects are
( 1) The plate which checks the
signal-arm only has to bear the strain of the small weight
on the post, and ( 2) the auxiliaryweight ensures the lever
in the signal-box always going right home.
Iron wire, or, if obtainable, “ silver steel,” about
1-16th in . diameter, forms the connection between the
arm and the weight lever. The method of connection is
extremely simple . When the wire enters the arm it is
bent at right angles ; two pins in the post, about i in .
below the arm , keep it in position . Below , the wire is
bent at right angles and passed into the weight lever
from the inside, and is kept in position by two pins i in .
above its entry , and also by the pressure of the post.
Distant signals, if bracketted with a home signal,
should always
up to danger with the latter, indepen .
dent of the corresponding levers, and this is arranged for
by the following method : The wire of the distant arm
only goes down the post part of the way , and then divides
into two chains (round links), each 14 ins. long, passing
to the weight levers of the home and distant signals
respectively. It is thus required that both chains be
slackened before the distant signal will go down, and
when the home signalgoes up it drags the distant arm up
without moving the distant weight lever (see diagram ).
The sketches of the distant and yard arms explain
themselves.
Ground Discs (see drawing). These are very easy of
construction, and a few scattered over the railway are
most effective. The body is a piece of sheet tin , folded
so that it forms a box without top or bottom , 72 in . by
11-16ths in . On to the sides of this are fixed two plates,
one red with a small hole and lens, the other green with
a large hole and lens. The lenses are little pieces of
hard wood or celluloid , painted
The box of the lamp
has a hole tapped to receive the revolving pedestal, which
is 5 32nds in . wire. The shape is shown in the drawing.
The top is a square of sheet tin , soldered in with a
wooden or celluloid ventilator fastened to it. The
bracket which carries the lamp is cut out of sheet steel
or iron, and soldered at right angles to the box ; at the
top, as shown in the drawing, is a collar, which forms
the upper bearing. The lower bearing is formed by the
sheet steel base. The base is fastened down to a piece
ofwood bytwo countersunk screws.
Bracketted Signals. — The arrangement of two signals
on a T post is shown in the second diagram . The upper
posts should be mortised into the transverse piece , and
this latter should mortise into the main post. The angles
should be traversed by small bell- cranks of the pattern
shown, and held by countersunk screws. These bell.
cranksmay be very cheaply cast. The arrangement of
the wires connecting the arms and cranks is very clearly
shown in the drawings. The holes of the bell cranks
should be well countersunk , so that only the straight por:
tion of the rod forms the wearing surface . With a little
care these bell-crankswork perfectly with very little fric .
tion. A small platform should be fixed to the transverse
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piece, and two cast-iron brackets should be screwed into
the upper angles of the T.
Arrangement of Signals for Corresponding Roads. - A
complicated example is shown to illustrate ibis ; here are
six signals for two roads, all of which have appropriate
signification. The main and main to local are the
highest ; the next are the localto main and the local ; the
two ringed arms are main to yard , and local to yard
respectively.
( B ) THE SIGNAL LEVERS.
Well stretched copper wire forms a good connection
from the weight lever to the signal-box.
The Levers. - These should be 114 ins. from top of
handle to centre of rotation . They may be forged from
bar, cast from a wood pattern , or, what does very well,
make the handle by turning ; cut a slot in the base, and
then solder or braze on to the shaft cut from sheet steel.
The hand catches are cut out and bent round out of thin
sheet brass ; they are held to the lever by a small taper
pin , and a similar pin engages with the rod which lifts
the catch . The catch, of the shape shown in the draw .
ing,may be built up in a long piece, or may be planed
out and cut into pieces the proper length . It is soldered
to the liſting.rod. The levers work in a quadrant plate
made from a strip of sheet brass, with slots for the levers,
bent to the shape shown, with ends soldered in . The
projecting pieces for the levers to catch on are soldered
into the slots , and project as much underneath as above.
The slots are widened to take these pieces. The sliding
catches fall by their own weight and no spring is necessary.
The quadrant is screwed to a mahogany box by four lugs
soldered on . The bottom of the box carries pieces of the
shape shown ; these are of cast brass, which hold the
botiom of the levers. One piece of steel wire passes
through the whole number of levers.
Painting: -All metalwork should be cleaned free from
grease, and then several thin coats of good enamel.
The arms should be painted red on the left side with a
black band, and the portion which projects through the
post should be black . The ring of the “ yard ” arm should
be black . The reverse of the arm should be white, the
projecting portion again black , and a black band in the
same situation .
The levers should be painted from the segment plate up
to the bottom of the handle, which should be bright.
The colours are :-Home signals, ground discs, and yard
signals, red ; distant signals, green ; points, black ; spare
levers, white .

A USEFUL arrangement for soloering is described by
Robert Grimshaw in a recent issue of the Railroad
Digest. The apparatus consists of a soldering bit ar
ranged in connection with a reservoir of alcohol attached
to the wall near the work being done. In combination
with an alcohol gas flame, the bit remains constantly at
the desired temperature so long as needed. The alcohol
flame issues from holes in the side of the tubular handle ,
and heats the butt- end of the hammer bit. A constant,
although slight, supply of alcoholtrickles down from the
rese rvoir through the tubular handle , which has a wooden
sleeve or grip ” to protect the workman's hand. A
suitable stand permits the tool to be laid down while the
fame is burning, or the battery may be turned down if
desired. There is no wick needed, and no compressed
air used . It takes four minutes to heat a bit from 60 degs.
F. to a temperature for soldering . The alcohol consump
tion per ten bours runs from 0.75 to 1'25 quarts common
wood alcohol. No explosions are known to have taken
place. Removal of the bit permits the flame to be used
in brazing, in flame soldering, or in autogenous soldering.
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Quick - Firing Gun
Model,

By F. Cowgill .
ENCLOSE a photogra un uf a quick firing gun
mounted on a bicycle, which I made from the de
sign given in The MODEL ENGINEER , with which
I have iaken five prizes out of six parades, so far. The
photograph was iaken at a parade at Liule Hulton, about
nine miles from Manchester. You will most likely
wonder how I got it there, as it looks rather heavy on the
handles ; but I made it to turn with them , and it is nearly
allmade ofwood , excepting for the shield and back part
of barrel, next 10 treech block, which is tin . The muzzle
is hollow , and is made up of twenty pieces glued together.

MR. F. CowgIL AND HIS MODEL QUICK -FIRING GUN .
I fired it with rip raps, and the smoke coming out in puffs
made it look very realistic. It took meabout three weeks
of spare time to make the gun and paint it.
THE NEW MIDLAND EXPRESSES : TURNTABLES TOO
SHORT. - A curious circumstance , says the Mechanical
Engineer, has arisen at Carlisle in connection with the
fine new engines which the Midland Company com :
menced to run belween Leeds and Carlisle on the new
fast expresses beginning on July 1st. These new engines
have such a great length that the turntable belonging to
the Midland Company at Carlisle cannot turn them , nor
is the turntable of any other company of use. As a con
sequence, each
gine, on its arrival at Carlisle , has to
be iaken over a number of goods lines and part of the
main line of the Maryport and Carlisle Railway by a cir.
cuitous route about a mile and a half long.

The Construction

Up ”

Model
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of “ Built

Yachts.

By W. H. Wilson THEOBALD, M.A.
(Continued from page 62.)
'HE counter and stem piece will next be made.
THEThese should be made of harder wood (if a piece
is handy ), but the red pine will make a very satis
factory job. Cutting the stem piece with the rabbet is
probably the most difficult task the model builder will
have to tackle ,
A careful study of the constructional plan will give a
good idea of the manner of fixing to keel. It should be
drawn out full size on paper and transferred to a suitable
size piece of wood i in . thick. The rabbet must be
drawn in , and also the two lines on the under side, as on
tbe keel. The angle the rabbet has to be cut at the
extreme end can be taken from the half-breadth plan.
Note carefully that the rabbet ends %s in . from the top.
When suficient has been cut away, place the keel over
the moulds, and see how the stem fits in its position. If
a satisfactory job, the two can be permanently screwed
together as shown.
The counter is not quite so difficult. Section 14 gives
the outline of the forward end , and the half-breadth plan
shows the deck curve. It must be cut away to receive
the planking, and slots cut to take the keel, gunwale, and
centre support. Section 14 in construction plan will
explain the shape better than a written explanation . An
alternative plan would be to cut a mould for Section 14 in
the samemanner as the other moulds, and the rest of the
counter screwed to it.
When both the stem and counter make a good fit with
keel, and both are screwed up firm , the keel can be placed
on the moulds. Drive it well home into the slots ; fasten
down the bow to the building board , so that it will not
move the slightest degree sideways. The counter must
be wedged up from the board to keep it its exact height,
and secured very
firmly . Fig . 8 shows the result of
the work , so far. This is not to scale in detail.
The rabbet on keel must now be finished . Take a
piece ofwood about 8 ins. or 9 ins. long, ß in , thick , and
about 4 in . wide. Place it over two of the moulds, and
see how it fits the rabbet ; it will be found to lie fairly
close in at the stern ; but probably a little will have to be
cut away from the rabbet to make a really good fit. As
Sections 6 and 7 are reached, it will be found necessary to
cut into the angle of the rabbet, and this angle will be
come more and more accentuated as the bow end is
reached .
Fig . 9 shows how the trial piece will rest
as the bow end is approached, and the shaded portion
will show how the rabbet is to be cut to receive it. When
the trial-piece makes a nice fit in the rabbet on both sides
the boat is ready for her planking.
The plank next the keel, or garboard strake, is the
first and most difficult to fit. Take a plank 2 ins. wide,
% in . by about 4 ft. long, and tack it lightly to mould
No. 7 just over the keel, but not right home in the rabbet.
Bend this slowly round, keeping the ends in the same
horizontal line with the building board . It will lap over
the keel almost at once . Do not force it into any un
natural position , but when bent as far as possible hold
down each end. Now , from the inside of the boat, run
along a pencil mark on the plank, keeping the pencil right
in the angle the keel makes with the plank . Next mark
on the plank the exact position of mould No. 6 .
Remove plank, cut away to the line, and try how it
will fit in the rabbet. If fairly satisfactory , it may be
finished off by a little judicious use of the knife. If, how
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ever, it is very much " out,” another plan can be adopted ,
as follows :-Place the plank as near as it will go with the
mark for Section 6 exactly over the mould , and tack on
lightly to the other moulds. Take a pair of compasses,
and on the mould which shows the largest gap between
the plank and the extreme corner of the rabbet, set the
compasses so that when one point is in the corner of rabbet
the other laps the plaok by about %s in . Mark this point
with a pencil, and, with the compasses set to exactly the
same widih , place them in turn in the rabbet at all the
moulds and mark off on the plank. Remove the latter,
and run a curve through the points so obtained ; cutaway,
and the plank should fit home. The garboard on the
other side of keel can be cut from the first as a pattern .
The strakes should be secured to the keel with small
brass screws % in , long, starting from mould No. 7 , and
working alternately fore and aft about i in . apart. The
edge away from the keel must only be lightly tacked to
those moulds which have to be removed , but can be
screwed at the permanent ones. Always bore holes
before putting in nails or screws.
The top plarks are the next fitted , and these must be
cut to take the sheer in the same way as the garboard
strakes were fashioned ; tack a plank lightly on, and, from
the inside, mark where the under side of deck will reach ;
remove plank , run a line through the marks, and cut
away. Tbese top strakes will have to be removed when
the boat is fully planked to work in the gunwales, so
when cut, they must only be lightly held to the moulds,
stem , and counter.
When these are fitted , measure the distance on mould
7 between the top and bottom planks, and divide the
length into equal parts of about 1 in . in width ( rather less
Than greater i in .). Mark these spaces on the sides as
well as the edges, so that the positions can be seen when
a plank is placed over the mould .
Measure the distances between the planks on mould
No. 1, and also on the counter, and divide these lengths
into the same number of equal parts as on Section No 7.
These points will act as guides for the edges of the other
planks. That next the garboard will now be fitted . Place
the plank so that its top edge is flush with the first mark
on mould No. 7 ; bend it round and tack lightly to a few
moulds. It must of course be overlapping the garboard
strake the whole length. If it does not, it must be
moved down until it does so . From the inside run a
pencil-mark along the top of the garboard strake, and
the curve will show how much is to be cut away on the
second plank . Also mark on the plank the position of
th- marks on the moulds for its top edge. Remove the
plank, and cut away lower portion to fit to the garboard
strake. Run a line through the upper marks, and cut
away to the curve. Itmay be found that, when drawing
a line through the upper marks, it is impossible for a line
to pass through them all without being “ unfair." This
must be remedied by “ giving ” and “ taking," as the
divisions on the moulds, being merely for a rough guide
as to the numbers and positions of the planks, are not
arbitrary . For drawing in these curves a spline
should be used ; but, if the builder has not one handy,
then a piece of red pine, about 5 ft. to 6 ft. long by 4 in .
square , can be employed , being held in position by the
kitchen weights, the flat irons, or even heavy books.
When the plank next the garboard has been fitted on one
side, put in a similar one on the other side of the boat.
Then work in that next the top strake on both sides.
Work alternately top and bottom , first one side then the
other, until there is only one (the centre plank ) to be
fitted . Unless the planking is put on in this manner,
there will be an unequal strain , and the keel is likely to
be warped out of the straight. The " filling -in ” plank
will give a little trouble ; but is absolutely necessary to
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have a tight fit, so cut a second if the first does not give
satisfaction .
The outside edges of the keel can now be pared down
until it forms a continuation of the curve of the body of
the boat, and the craft can then be removed from the
building board by unscrewing or driving out the wedges ,
whichever plan was used to hold the moulds down. Be
careful not to catch any of the tacks holding the planks
to the temporary moulds, otherwise a plank will be split.
Take two pieces of wood, 12 ins. by 12 ins. by rin. ,
and in one cut a cut about equal to Section No. 4 up to
W.L.above the L.W.L .; and on the other a curve equal
to Section 10. Fix these very strongly on the building
board 18 ins. apart. Cover the edges with some old
pieces of cloth to form a good soft pad, and place the
boat in this cradle ; she can be held down at bow and
stern by string
The boat will now be ribbed . Remove the tacks from
the plankingand keel at mould No. 7 , and remove mould .
The ribs are worked in exactly where the mould was
placed , and should be ys in . “ moulded ,” and % in .
" sided .” “ Moulded ” means thickness between curved
surfaces, " sided ” between the straight edges. Bevel the
end next the keel so as to fit nicely , and screw up through
the outside of the plank, starting at the keel end . The
rib should reach level with the top streak , but must not
at present be held to this streak . Remove the moulds,
and fit the ribs one at a time to prevent the sides from
spreading. Now cut away the permanent moulds to take
the deck curve. The centre of the moulds should be
about the following heights above the sides — viz . at
mould No. 3 , 5 in . ; at No. 6 , ' 2 in .; at No. 8, '2 in .;
at No. II, I in . Now remove the top streak to cut
slots in the permanent moulds for the gunwales. These
latter are 38 in . square by about 48 ins. long .
But first it is necessary to put in the " Giller " on the
stem . This is merely a support for the gunwales and the
deck supports. It is curved to fit on the stem , and take
the curve of the planking. It is low enough for the top
of the deck support to be flush with the top of the stem
piece. Recesses must, of course , be cut for the gunwales
to fit in .
From the outside corner of the mould measure inwards
78 in ., and then from this point 3/8 in . down, and cut
away. Fig. X shows how to cut the moulds, the black
part being the amount of bevel required to be cut away on
the gunwale when it is in its place. Carefully place one
gunwale outside the top of the ribs, and mark exactly the
position of each rib on the gunwale, which must be cut
away sufficiently for the ribs to lie in between the gun .
wale and the top streak. Towards the bow and stern
this cut will necessarily be on the slope, and inay give a
little trouble.
When a good fit, cut away the tops of gunwalesto take
deck curve, and the sides to suit the curve of the top
streak. The fastening at stem and stern is clearly shown
in the constructional plan. The top streaks can then be
permanently screwed on to gunwales, and moulds, and
filler at stem .
The fins will next claim attention . If of wood , the
grain must run from hull to lead. The measurements can
be taken from the design or the working plan (which is
to scale ). The two pieces on either side of the forward
edge (inside the boat) are 4 in . and 7 in ., and are in
turn secured to the mould . The bottom supports are cut
to the inside curve of the keel, and are screwed to the
fin . Slip the fin in through the slot from the inside of
boat, and screw the supports to keel and mould . Need
less to say, the fins must be absolutely true with each
other, and vertical.
Now comes the mast step ; if a brass tube is to be
used, a plug for it to fit over must be stepped on to the
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keel. The alternative construction is to cut the mast
square below deck and fit into a step.
Deck supports are now worked in from bow to mould
No. 6 , and from mould No. 8 to counter. They are cut
away at the sides to take the deck , and the moulds are
recessed to a depth of % in . The method of fixing is
shown in detail in the working plans. The beams for the
side of hatch are let into the moulds, half the beam being
cut away, and themould to a depth of fin .
A hole must be cut in fore support to take mast or the
mast tube. If no tube is used an extra piece of wood can
be fitted to give strength to the supports. Probably the
first attempt at building up a boat will result in leaksbere
and there. To remedy this the whole of the inside can
be covered with brown paper or linen , cut to fit between
the ribs and moulds, and thoroughly well rubbed on with
glue. White lead should also be worked in round the
keel supports of the fins. The inside should be given two
or three coats ofwhite lead paint. Fix in a round piece
of wood through the holes in moulds Nos. 6 and 8 to
form a handle .
The deck should be Y in ., and, if possible, in two
pieces only ; cut each so as to lap over the planking
about 8 in ., and so that a ledge of fin . shows, of the
moulds and side supports, round hatch . The deck is
screwed to gunwales, centre supports, and round hatch.
It is a good plan to put a layer of white lead on the
punwales and round the hatch before fixing the deck.
A coaming must now be fixed on ledge round hatch } in .
thick , and rising above the deck about 1-16th in . This
can beheld down by small tacks known as “ Paris point.”
The hatch cover can be made either in one piece yin .
thick and cut away to fit opening, or in two pieces secured
together.
The edges, which engage with the sides of
hatch , should be covered with a layer of thin cork . This
will prevent the hatch from jamming when wet.
The lead should (for the 10-rater )weigh about 10 } lbs.
to 11 lbs. ; the total displacement of boat being about
16 lbs. It is cast in two pieces, and bolted to the fins
either by screws or bolts and nuts. A piece of wood
or metal should be placed between the pieces of lead the
same thickness as the fins, to fill in the space between
them .
The outside of boat must be thoroughly sand-papered ,
and painted or varnished, as desired . After each coat
(and it should be given three), rub down with pumice
stone or very fine sand -paper. If paint is used , a coat of
varnish on the top will greatly improve the surface. The
deck should be varnished only.
The instructions given have been made as clear as pos :
sible by the aid of plans, wbich is the next best method
to practical instruction in the workshop.
Any difficulties which present themselves to quite the
novice will be willingly further explained by the writer on
receipt of stamped envelope. The instructions are not
arbitrary, and doubtless variations will occur to the builder
which may suit particular circumstances.
A USEFUL strop can bemade by spreading on a suita
ble piece of leather the blackened oil from an oilstone ;
this contains very fine particles of the stone.
*
The airship constructed to the design of M. Kress was
recently exhibited to a large party of engineers at
Tullnerbach, says the Mechanical Engineer. The air .
ship is complete, with the exception of the 25 h..p .
Daimler motor, which will arrive at the end of May.
M. Kress, it is anticipated, will make his first ascent
at the beginning of June. He expects to travel at from
fifty to eighty miles an hour, and to carry a load of
600 to 2,400 kgr.

How

to Make a

Relay .

By R. F. M. W ,
RELAY is used for telegraph and electric bell work
where the line is long, the resistance being too
A
high to get enough current through to work the
instruments, without using a large number of cells ; the
usual relay consists of simply an electro-magnet wound
with a great number of turns of fine wire, and a delicately
balanced armature for it to attract . This armature carries
a contact, and when attracted acts simply as an ordinary
push , and allows a local battery to ring the bell or do
other work . The relay described here has worked a bell
well through 160 yards of fine iron and copper wire ; one

Fig.1.

с
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B :

E

PLAN OF Relay - FULL SIZE
earth plate consisted of some old tins just buried under
the surface of a flower bed , and the other about 1/2 ft. of
iron pipe driven into the ground ; two s.lt-water cells
were used on the line, and one Leclanché on the li cal
circuit - doubtless with good earih plates and more cells
the range would be very much greater - probably st veral
miles.
Cut a wood base , 4 ins. by 3 ins. by /2 in . or 34 in .,
and a piece of wood (A ) for holding magnet, 194. ins. by
12 in . by 4 in . (Fig . 1). The magnet, which is made
of a soft iron rod, 772 ins. long and 5-16ths in . in diam .,
is bent so as to be about an inch between the limbs. Cut
a soft iron armature , 1 % ins. by 38 in. by 3-32nds in , or
1-16th in . Soften both magnet and armature by making
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them red -hot in a fire, and leaving them there until it dies
out ; this will soften them well. Then wind each limb of
themagnet with about an ounce of No. 28 silk or cotton
covered wire - eight layers on each limb, or rather, one
thuusand turns aliogether. Before winding stick a layer
of ihin paper on each limb. Start about 24 ins. from the
end of ihe limb, leave a few inches over, and tie down
well with cotton ; wind tight and even till within about
an inch from the end , and here lay 1/2 ins. of cotton
parallel to the iron , and wind over it to within 72 in . from
the end draw the cotton tight back over the coils, and
startwinding back - start winding on the second or third
under-turn ; repeat this process at each end, and the coils

Fig . 2 .

H
LOCKNUT
NUT SOLOERED
TO E
PLATINUM CONTACT
PIECE
SOLDERED
TO
ARMATURE

"B

LOCAL,ICELL
LINE
WIRE

PUSH
SENDING
BATTERY

RELAVI
HIP

August 15, 1901

magnet by its keeper (A ) to the base in the position shown
in Fig . 1, and connect the cleaned ends of its coils to two
terminals, C and C.
A bit of brass ( D ) is next to be cut, about 7s in . by
78 in ., and of such a thickness as to allow the armature
to clear the near limb of the magnet by about 1• 320 , in .
-This will be most likely about 1.320d in , thick. Two
holes are made in D , one for the terminal, and another for
a small screw . D is no v soldered at right angles to
B ; a small loop ( L , Fig . 2 ) of copper wire ( say, No. 16 )
is soldered to the far end of the armature, and the whole
armature is black varnished ; scrape up the central con
tact wire, and clean after the varnish is dry. The contact
pillar E , and the spring holder G now remain . Fig . 2
showsthis and all ihe armature and contacts enlarged .
Make the contact pillar E out ofbrass, about 1/2 in . wide,
from 1-32nd in . to i 16th in . thick ; the adjustable screw
on top has two nuts on it, one of which is soldered to the
pillar, a hole being made beforehand to clear the screw
easily ; the second nut locks the screw . A short bit of
platinum wire is soldered neatly on to the end of the
screw , and the pointwell cleaned. The pillar G is about
12 in . wide ; a well- fitting screw (which moves with
some friction in its nut) is used to atjust the spring H
(made of No. 36 copper wire ) ; the nut is soldered to G ,
a hole in G allowing ihe screw to clear ; a piece of cotton
connects H to the screw , so that on turning it the cotton
can be wound or unwound, and thus the tension ad
justed.
The whole may now be put together - a terminal in
each E and D and a screw in G and D. The armature
is nicely balanced near the magnet, and the contact-screw
in E is screwed to about 3-32nds in . of the contact on the
armature . The instrument is then ready for work .
The method for connecting up is shown in Fig . 3 .
Temporary earth plates can be made by two or three
clean tin cans (with the wire soldered to them ) in wet
soil. A good permanent earth can be made through a
lead - pump or town water supply pipe. A good cell for
lines is simply a zinc and a carbon plate in a jar of salt and
water, and this is also a cheap cell to make. It is a good
plan to drive a screw into the base , so that the armature
can rest on it, and thus take some tension off spring.

BELL
Staining Incandescent Electric Lamps
for the Dark Room .

Fig.3.

will hold together tight and look well. Be careful to
cross over from one limb to the other in the form of an S ,
so as to produce one N. and one S. pole to the magnet,
and tie the finishing end tight to the limb.
Now , in the centre of the armature solder a little
platinum contact about ' in . square ; this can be beaten
vut of No. 20 or 22 platinum wire. A ihin brass spring,
about it ins. by 4 in . ( B ), is also to be soldered to the
armature ; but on ihe opposite side to which the contact
is 6xed, leave about 58 in . of the spring projecting. Paint
themagnet and its coils with a black varnish, made by
adding lamp-black to shellac varnish ; let the first coat
be almost pure varnish , and allow it to soak well into the
coils ; when dry, paint on a second coatmade with a fair
amount of lamp-black. This will look very well, and
keep the coils tight. When hard and dry, screw the

UR contemporary Photography gives the following
OUR
uselul bints on this subject :-Those who enjoy the
luxury of the electric light laid on in the dark room , may
still find somedifficulty in obtaining glow lamps suitably
stained. A clear glass lampmay, of course, be enclosed
in a lantern or behind a window of stained glass. The
first is, more or less, of a nuisance, and the latter is not
always practicable. A white frosted lamp may, how .
ever, be stained without much trouble . A solution
of gelatine should be made up, stained as deeply as
possible with picric acid , and the lamp dipped in
this. Should the acid crystallise out, no harm will be
done, as it will still further accentuate the frosting. As
a red stain , rosaniline dissolved in celluluid varnish
answers well when coated over the yellow gelatine. Pro
bably two applications of the red stained varnish will be
necessary. The combination of the two stains gives a
medium very safe for ordinary or rapid plates, while its
visual brilliancy is sufficient to enable everything in the
room to be discerned with ease. Those who do not care
to make up the rosaniline solution will find Palmer's ruby
varnish equally efficient when used over the yellow
stained gelatine.

August 15, 1901.

The Model Engineer and Amateur Electrician .

The Editor's Page .
publish in this issue the results of our competi .
WEtion No. 16 , and we think it may probably be
of some assistance to readers who enter for future
competitions if we devote a little space to pointing out
some of the causes of non-success in the present instance.
A large number of competitors fail in the matter of draw .
irgs. Either these are done on odd scraps of paper or
card of unsuitable character, or unsuitable ink is used.
Sometimes this latter is common (blue) writing ink, and
at other times is “ Indian ” ink, mixed till it assumes a
pale brown appearance. Other competitors, again , make
rough hand sketches, or shade up their drawings
unsuitably,
Many of the competitors fail to describe processes suffi
ciently. “ The reader is directed to make” - so and so ,
but is not told how . A few err in the opposite direction.
Our handbook-. “ Electric Batteries,” and back numbers
of THE MODEL ENGINEER, seem to have supplied nearly
all the information in some cases. The articlesmay be
good, but hardly original in these instances. The com
petitors should , generally , pack their competitions better,
if only for the convenience of the judges. The general
rule appears to be to roll thick card into tight cylinders,
which will not remain open, and to pack rollable papers
between thick flat cards as large as possible and with a
maximum of covering material.
Wewould direct the attention of our model locomotive
readers to the correspondence on model locomotive design
now appearing in our “ Practical Letters ” column. The
lessons of actual experience are so important in this
branch of model making, that a full discussion of the
proper proportions and best constructive details ofmodel
locomotives cannot fail to be of the utmost value ,
especially if correspondents who write us on this subject
will give the actual results they have obtained from their
models, and details of any cases ofalterations which may
have appreciably improved the working.
#
“ F. H. R.” (Manchester) sends us the following inte
resting suggestion for model makers. He writes : - “ I
have taken your very valuable paper for two years, and
I bave often seen descriptions of models of plant for
electric light, butnever of its rival- viz., gas light. Al
most every other branch of engineering is represented in
models in your paper except gas manufacture, which is a
very important industry . A gas works is to be seen in
almost every town and even village in Europe, and North
America, and in the chief towns throughout the world .
Surely such an extensive branch deserves the attention of
members of the gas profession who are model engineers ,
and also to be represented in The Model ENGINEBR .
I am with a noted gas engineer in Manchester, and would
like- as doubiless would many other model engineers - to
see articles on models of gas works in your paper . A
model of a gas works producing 5000 cubic feet of gas
per day might be made to a scale of one inch to a foot,
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and not take up any more room than the top of an
ordinary kitchen table. It might be complete with the
exception of the buildings.”
As a help to those who feel inclined to follow up his
suggestion, he adds the following scheme for the arrange.
ment and size of such a plant-— “ Three iron retorts,
shaped , pro
15 16ths ins. by 1 3 16ths ins. by 7 ins.
vided with mouthpieces, ascension pipes, and arcb pipes,
set in fireclay furnace, 3 ins. by 4 ins. by 7 % ins. ; one
hydraulic main 3 ins. long, i in . wide, and i in . deep ;
one condenser, consisting of five /2 in . by 12 ins. pipes. ;
one tower scrubber, 174 ins. diameter by 10 ins. high,
filled with small coke, and supplied with clean water ;
two purifiers, 4 ins. square, by 3 ins. deep, supplied with
slaked lime ; onemeter to pass 20 cubic feet per hour ;
one gasholder, 25 ins. diameter by 10 ins. deep, con
structed of thin sheet tin , and counterbalanced to give a
2/2 ins. pressure ; one tar and liquor tank, 6 ins. diameter
by 5 ins. deep ; one governor. All connections 4 ins.
diameter, Theabove are given the order of manufacture,”
We must confess that our own model-making inclina
tions are not such as would be likely to tempt us to
undertake the construction of a model plant of this kind ;
but it is quite possible that there may be readers of our
journal who are more keenly interested in the subject of
gas manufacture, and so we put the suggestion forward
for their consideration. We should be glad to hear of
any models of this kind which may have been made, or
which may be built in the future on the lines indicated by
our correspondent.
Will our trade readers kindly note that the Model En
gineers'and Electricians' Association of Sydney would be
glad to have catalogues of models, parts, castings, elec
trical and scientific apparatus, tools, small power engines,
and similar supplies. They should be addressed to the
Assistant Hon. Secretary , Mr. J. Moore , Customs House,
Circular Quay , Sydney, Australia .
Result of Competition No. 16 .
How to MAKE AN Electric Night-Light.
The entrics for this competition have been numerous,
and the task of deciding on the best article was not allo
gether an easy one. After themost careful consideration,
we have decided that the article by Mr. B. A. Hunt, 7 ,
Norwood Street , Nelson Street , Manchester, is the best,
and the prize of £ i is , has accordingly been awarded to
this competitor.
Closely following the above design is that by Mr. J.
Strachan, ir, Cathcart Place, Edinburgh, whose article
might have been worth the first place had the drawings
been better. Under the circumstances, we have decided
to award an extra prize of ios. 6d. to this competitor.
The winning competitions will be published in early
issues of THE MODEL ENGINEER .
Weappend brief criticisms of the various articles sent
in , these being arranged in order of merit :
( 1) B. A. Hunt. This article describes a night light
of a semi portable type, with single fluid bichromate
batteries, and having carbons and zincs normally raised
by a spring. The " lighting up ” is as simple as pressing
a push in the ordinary way, whilst the lamp can be used
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either intermittently for a few moments or for a con
siderable time.
The drawings are good, clear, and
simple .
( 2) J. Strachan . - The battery is of the “ invertible ”
Trouvé single fluid bichromate type, the cells being fitted
in a box swung at its middle like a looking-glass. Re
versing the apparatus brings the solution into contact
with the elements, and lights the lamps. The article is
well written , the details being clearly described , and has
accurate information about obtaining the parts. The one
drawing is poor, and had some good drawings accom
panied it, this article would have been fully equal to
No. I.
( 3) “ E. F. T.” (Bournemouth ). — In this article is
described a novel form of agglomerate Leclanché, which
is very suitable for the purpose intended. It is home.
made from materials which can readily be bought. The
description is practical, and the drawings plain but clear.
A good type of permanent fixed light for intermittent
use only. Some hints are also given for the construction
of portable lamps.
(4 ) “ D. W.G.” (Wealr'stone, Middlesex ). — The chief
point about this article is the novel arrangement adopted .
This includes a section of railway track with buffer stops,
a model waggon carries the battery (of dry cells) and a
model arc-lamp the night light. The whole is a " model.
engineer's ” night light set ; but the details of the latter
are subordinated to the rest of the scheme, and, therefore,
do not appear to comply with the spirit of the competi
tion . The description is clear and drawings very good ,
but do not include many details.
( 5) “ G.W.” (Seven Kings). This article may be de
scribed as a thorougbly clear description of an ordinary
night-light ser, using Carporous Leclanchés. There is
nothing specially original, but the article is well written
and illustrated with plain drawings and a good photograph .
(6 ) “ J. M." (Leds). -A fairly well-writien arıicle on
a very ordinary installation of Leclanchés and lamp. A
commendable feature is the table of costs, giving a clear
estimate of tbe total cost. The drawings are passable ,
but rather too small.
(7 ) “ H. B. H.” (Manchester).—A very good article
on a double fuid bichromate battery and lamp, and
drawings fair. The battery is not, however, suitable for
leaving unatiended for any length of time.
(8) “ J. H.” (Leigh ). — The battery used is the
“ Heyes ” cell, described in the July ist MODEL Engi.
NEER. Beyond this there is but little description . The
drawings are very fair.
(9 ) “ L. B. T.” (Bedford ). —A bichromate battery set
of slightly novel construction. Good drawings are the
principal recommendation .
(10) “ W. L.” (Halifax ).— A very long description of
both portable and fixed lights. The writer does not hit
on the right points, but describes at great length the
making of boxes and other wood parts, and ignores the
battery. There are about forty drawings, and the text is,
too tedious. Drawings are good.
( 1 ) “ F. S.” ( Ilford). -A gravity battery is chosen for
the source of current. This battery is fairly well described,
but has nothing original or uncommon about it. An
ordinary gravity battery requires too much attention for
use as a night-light batiery. The drawings are poor both
in quality and detail.
( 12) “ S. H. D.” (Plymouth ). - This competitor mis.
takes the requirements of an electric night-light set. He
describes a double-fuid bi chromate battery of ordinary
form , but although this will light a small lamp satisfac
torily for several hours, it is of little use for intermittent
lighting over a long period , such as is usually understood
in the present connection. The drawings are very fair,
but they are not done in Indian ink.
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(13 ) " W. H. R.” (Stafford ).-Article accompanied
by good drawings, but description verymeagre. Leclan
chés or dry cells recommended, but no details given .
( 14 ) “ T. A. C.” (Uttoxeter ). — This article describes
a night-light set run from “ Dania 'dry cells. The same
cells are used to run electric bells, clock alarm , medical
coil, shocking attachment to dumb bells, and an " electric
counter.” The drawings are poor, and the competitor
should have devoted all the space to the night-light set.
( 15 ) “ P. J. S.” (Barrow -in Furness). — This is a com
plicated arrangement of night light and watch - light, run
irom separate Léclanche and gravity batteries. The
drawings are poor and the description inadequate.
( 16 ) * H. G. HI.” (Woodlord).— The drawings are very
poor and are done in pale ink. A constant current bi.
chromate battery is used ; but this is not a very good cell
for the purpose. Many details appear to have been
extracted from THE VODEL ENGINEER and “ Electric
Batteries,” and are not acknowledged .
( 17) “ C. G. F.” (Wimbledon ). -A simple “ dry cell ”
battery and lamp in portable case . The description of
the dry cells is taken, with slight exceptions, from
“ Electric Batteries,” he source being acknowledged.
One or two good “ tips ” are given in the article , but
there is nothing remarkable about it. Drawings good.
( 18 ) “ D. H. H.” (Berwick -on -Tweed ).- Simple lamp
and non-polarising bichromate ba'tery , the latter being
practically a copy of the “ Electric Batteries " article. X
good idea is a length of stiff indiarubber tube for lamp
bracket arm . The drawings are very poor.
(19 ) “ C. S.” (Bolton). -A very ordinary description of
dry cell battery and lamp. Drawings useless .
( 20 ) “ N. H.” ( Sheffield ).- Leclanché cells connected
in the ordinary manner. Drawings very poor.
(21) “ C. M.” (Longwood ). -Constant current bichro
mate cells are used . No “ description " is given, and the
sketch is useless.
(22) “ A. H. B.” (St. Albans ).— Daniell cells are used ,
but contrary to the competitor's statement, these cells
cannot be left for long without attention . This competi
tor entirely disregards the rules as to drawings, which are
mere sketches.
(23) “ F. C. B." (Jarrow - on -Tyne). —Meagre descrip
tion of a Leclanche battery set. Drawing regulations
ignored altogether.
( 24 ) H. W , H.” (Hertford ). --About four lines of
descriptive matter and some impossible sketches.
(25 ) “ F. W.” (Warminster ).--As No. 24 .
( 26 ) “ E. C.” (Haileybury ). -As No. 24.

Model Yachting Correspondence .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual intei est.
Lettersmay be signed with a nom -de-plume if desired , but the
full name and address of the sender could invarial y be
attached, though not necessarily intended for publication .
Communications should be written on one sideof the paper only.)
Newsham and Derby Park M.Y.C.'s.
Sır, -- I notice that you have published the results of
the inter-cluz races of the Newsham M.Y. Club in
July 15th issue. Will you please publish the fact that in
May four Newsham Park 10 -rater double-fin keelers met
four keel boats belonging to the Derby Park M.Y.Club ,at
Derby Park , and were beaten by the home vessels ? This
race had not come off when the other results were sent in .
Since you have been good enough to publish our victories,
it is only fair to the Derby Park M.Y. Club that you also
NORMAN SMITH ,
publish our defeats.
Commodore, Newsham M.Y.C.
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Practical Letters

from

Our

Readers.

The Editor invites readers tomake use of this column for the fuli
discussion of matters of practical and mutual interest.
Lettersmay 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 .)
Model Steamers,
TO THE EDITOR OF The Model Engineer.
DEAR SIR , I have read a good deal in your paper on
the above subject, especially torpedo boat destroyers, and
cannot understand why amateurs undertake such difficult
models, when better results can be obtained by simpler
ones. What is the use of calling a model a T.B D. when
it isn't one ? The one thing essential to a T , B D., be
sides speed , is the armament of guns, impulse tubes, etc.,
the whole of which is carried on the deck, with the ex
ception of the 12-pounder quick - firing gun, which is high
up on the top of the conning tower, and a 6 pounder

91

bright steel with brass fi rings. Most of the other things
are brass, and all are very carefully made to scale , and, I
believe, are placed in correct positions.
There are several types ofboars which aremore suitable
for working models than a T.B.D.
The modern steam yachts of fifty tons and upwards,
ocean -going tugs, & c., all have a considerable amount of
deckhouse accommodation, which is very usefulin models
to cover and conceal the machinery. The making of
deckhouses, hatches, & c , is very suitable work for ama.
teurs, and it is a great deal easier to obtain correct and
full particulars of yachts and merchant vessels than is the
case with vessels of H.M. fleet.
Personally , if I were aboutto construct a sinall steamer,
after deciding her length , I should design her hull and
machinery, with a view to getting the best working
results, and should not mind whether she represented a
T.B.D. or a steam tug. On tbe other hand, if it were a
correct model I was desirous of making, I should do my
best to copy the real thing in every detail, but should not
attempt to make her a working model, and I venture to

MODEL TORPEDO BOAT DESTROYER, SHOWING Deck FITTINGS AND GUNS.
Hotchkiss on a raised platform aft. The deck is covered
with gear from stem to stern . If only a few of these
things were placed on a model she would promptly “ turn
turtle " ; she consequently goes without them , and with
out them she is nothing but a small steamer with very
fine lines. Would it not be better to fit such a boat up
as a steam launch ? The maker would lhen have the satis
faction of possessing a correct, as well as a working,
model. I believe it almost impossible to make anything
like a perfect working model T.B.D. on a small scale .
I enclose two little photographs (which I fear, how
ever, are very poor ones) of a toy I made with only a very
few of the usual fittings on deck — the real boats have
many more, including two six -pounder Hotchkiss guns
under the bridge forward — but they give some idea of the
amount of gear carried on the decks of a T.B.D.
This little boat was made to amuse children. She has
no bottom below the water-line, but is on hidden rollers,
two of which are on a turntable , and she can be run
about the floor and steered from the stern . She is built
to a 5-16ths in . scale , and is a little over 5 ft. long and
6 ins. beam . The hull and decks, & c., are wood, guns

think that if some of your readers were to set to work
with somewhat similar ends in view they would arrive at
more satisfactory results.
Model making for amateurs is highly instructive, as
well as being an amusement, especially now that they
have your excellent paper to assist them . I should be
very glad to see it published weekly. – Yours faithfully ,
THREE - EIGHTHS.
Hamble, S. Hants.

Model Locomotive Design .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - I should like to say a few words regard
ing the designing of model locomotives. Most model
engineers, I believe , prefer to build a model of one of the
well-known designs on our leading railways. It seemsto
me that every model engineer should design his own en
gine.
By following too closely ihe dimensions of a real
engine, and reducing them to scale, the working power
of the model is decreased .
Of course , this only refers to small models. Surely
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every model engineer has his own pet design . In de.
signing my own models, I only follow one rule, i.e., to
make the height about three times the gauge of the rails.
The rule gives plenty of scope to allow of the utmost
power being got out of the model, and also prevents it
from being out of properion. I get a model as powerful
as it is possible for the size .
I should be glad to have the opinions of some of my
fellow model makers on this subject. - Yours truly ,
Hove.
H. F. S.

TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I have been a reader of your valuable
paper from the first, and as I take great interest in model
locomotives, I heartily endorse Mr. Greenly's wish , ex
pressed in his recent letter, for a discussion on the sub
ject, which would , I am sure , prove both interesting and
instructive.
As Mr. Greenly says,many models are over cylindered,
and this complaint is also prevalent among the big
originals. There is, perhaps, no more efficient and
generally useful engine in the country than the 6 ft. 6 in .
four.coupled locomotive on the North -Western, with its
comparatively small cylinders, and their success lies in
tbe fact that the boiler is able to supply all the steam
which is required by these cylinders under any reasonable
conditions.
I think there are two points in boiler design on which
the experience of those gentlemen who are able to give it
would be of use. The first is the efficiency of a boiler
with inclined water tubes fitted across the top of the fire
box , as compared with a similar boiler, having about the
same amount of tube and firebox surface only, and the
second is whether there is any real advantage in having a
water space all round the firebox in small models burning
spirits as fuel. Both these questions closely concern the
builders of small models to % in . scale , which seem to be
themost popular, and in thedesigning of which care must
be taken to obtain a boiler which will give the greatest
amount of steam possible for its size, and which will not
offer any great difficulties in construction. Water -tubes
are, I suppose, rather difficult to fit in a small firebox ;
but they would seem to give a great deal more steam , and
by leaving out the water space at the front and back an
increase can be obtained in the grate area , which is a
matter worthy of consideration.
Regardirg cylinder dimensions in scale models, in
addition to the bad effects of large cylinders, there is
another point wbich ought to receivemuch more attention
than it does, as it is usually the last thing the designer
thinks about - if, indeed, he thinks about it at all. I refer
to the steam ports. The fact that these have at every re
volution to be filled with live steam , which does no use.
ful work , seems to be quite overlooked by the majority
ofmodel engineers. They are usually made much too
long, pecially in outside cylinder engines , and I have
no doubt contribute in no small degree to the indifferent
performance ofmany models which , had this delail been
properly considered , would have been, at any rate , much
more satisfactory . The simple valve described in these
columns some time back by Mr. Millar would seem to be
ideal for model work , and I am surprised that it has not
received more notice than it apparently has. I should
like to hear the opinion of some of our model loco experts
on this subject.
In conclusion, I hope that those readers who possess a
model or models will give their experiences and opinions
for the instruction and benefit of their fellow readers.
L. Wood .
Yours faithfully ,
Highgate, N.W.
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Model Railway Signalling .
TO THE EDITOR OF The Model Engineer.
Dear Sir, -Mr. Henry Hall, in his kind letter,men
tions that certain " accidents” could happen with my
system of interlocking . In my article I mentioned that
I proposed to adopt a system , bringing the levers into
and interlocking them only in the box, of a simple
character sufficient to prevent gross incongruity in signal
ling, and not so far advanced as, if in the real, would pass
the Government Inspector of Railways.
I endeavoured to interlock only the main line and not
the shunting signals, and to have only one tier of locking
bars. There is the possibility of the accident Mr. Hall
mentions, and to prevent it the locking bars suggested
must be placed on Nos. 8 and 12. These bars should be
an exact copy of those on Nos. 1 and 2 , so as, in that
case , if No. 8 is pulled No. 12 cannot be moved until
No. 8 is returned . The connecting bars, & c., must be
placed above the other bars so as to clear.
Rod to back
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As Mr. Hall notes, an error in draughtsmanship has
occurred , the bracket on No. 12 should be reversed and
placed on No. 13 to prevent No. 13 being pulled be ore
No. 12. I am sorry that some drawings were omitted
and beg to enclose them ; these errors were the result
of pressure of other work , which only allowed me
the spare time of a couple of days to prepare my
article . Fig. 1o shows the method of making the signal
levers, and Fig . II the construction ofthe “ Electric " block
instrument, without which the drawing on Fig . 3 is not
intelligible. The levers No. 3 and 4 should be slotted .
This is necessary because separate levers must be used to
work the one rail stop-catch , controlled by signals 2 and
5 on Section D to A. It will be seen from the sketch
that it is possible to move lever 4 withoutinterferirg with
lever 3 (which would be locked ), or vice versa . If this
arrangement were not used it would be impossible to move
either, because one of them is always locked.
Of course , the bars on 2 , 5, 10 , and 12 must be exactly
the shape shown, otherwise the point levers would not be
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locked when the signal was pulled off. I do not agree with
Mr. Hall's remarks as to theundesirability of it being possi
ble to forget to pulloff the rail-stop catcheswhen the signal is
off, such an error stopping the train . The rail -stop catches
take the place of distant signals in real practice (for the
uninitiated distant signals are those which describe the
position of the next signal — the “ home signal ” -at
which the driver must stop ), and in real practice it is
possible for the distant signal to be " on " while the
home is “ off.”
For this act of forgetfulness the signal.
man is often fined or cautioned .
It is easily understood
that it is better for this to happen than for the distant to
show “ line clear," and when the driver comes to the
home signal to find it against him and be unable to stop
because of insufficient warning. The brackets used in
my design are used in actual practice.
I find that signalling is extremely interesting , and I
have from my earliest experience given it a place in my
mechanical hobbies. My wooden gravitation railway,
built when I was about 15, had a signal-box with three
levers — one point lever and two for signals - arranged for
a simple junction, which was interlocked with two pieces
of catgut. The theory of interlocking was first explained
to me by reading Sir John Wolfe Barry's book on
“ Railway Appliances ” -a book wbich , although now
rather out ofdate, is well worth studying. Since then I
have had a little to do with railway signalling profes
sionally , as well as in an amateur way, and still find it
well worthy of attention , if at times a little puzzlir g .
We very often see model railways elaborately signalled ,
but he signals are not interlocked , and to prev . nt
" accident" are useless.
I am very glad to have Mr. Henry Hall's very instrục
tive criticism . - Yours faithfully ,
HENRY GREENLY.
London , W.
Reversing Gear for Small Model Locos.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - In your No. 51 (June 15th , 1901) is an
interesting query - 3,884 — from “ C. II. C." , Kensing :
ton, with relerence to the above. I think most of your
readers will agree with your remarks that for these small
models up : 0 % in . scale the slip eccentric, about the
oldest form of reversing gear known, is the most satisfac
tory working appliance, and, if it is essential that the
engine be reversed from the footplate, an arrangement of
this can be used which I have seen fitted to several
models of paddle wheel engines. A small, very coarsely
cut pinion is fastened to the eccentric around the collar
usually left on the hole into which the axle fits. A por
tion of this collar can still be cut away to allow the eccen
tric to slip round and bring the requisite end of the collar
into contact with the stop on the axle for reversing.
When required to reverse the ergine this slipping
round of the eccentric is effected by a suital ly.cut rack
engaging with the pinion and moving it round the
required distance. The rack contains about half the
number ofte th of the pinion and its travel, imparted to
it by the reversing gear on the footplate, is such that at
each end it clears contact with the pinion .
Reversing with this gear can only be effected when the
engine is standing, and it could very readily be applied
to thr excellent plan of cylinder arrangement shown by
Mr. R. Quiller.Lane in the same issue. The other pro
posed reversing gear for these small models, which is
described and illustrated in your reply to “ C. H. C.," is
a very interesting varia ion of the duplex pump valve .
gears , and is one which I thought of applying to a model
loco three or four years ago ; but, on working the design
out at that time,so many little complications arose in con
nection with the details,that it was abandoned.
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The variations of movement, owing to the angularity
of the short connecting rods and the several levers em
ployed, are an objection to this proposed gear ; but these
variationsmight, to a large extent, be neutralised, pro
vided that it could be arranged and fitted up as simply as
shown in the illustrations given ; but, in my opinion , it
will work if so arranged, and I am sure the experiences of
other correspondents on tbis point would be interesting if
they can be obtained .
In the description of the gear, it is stated that when the
radius rod of the valve spindle is at the top of the vibrat
ing quadrant, as shown in the illustration , the engine is
in back gear ; when at the bottom it is in fore.gear ; or
vice versa , if the crank lead is opposite to that shown.
This is quite right so far as one of the cylirders is con
cerned ; but I think that, taking the whole gear for a pair
of engines into consideration, it will be found necessary to
have each valve-spindle radius rod at opposite ends of the
respective quadrants when in either gear, i.e., if one is at
the top, as shown in the illustration , for back gear, the
other will be at the bottom for the same gear , and no
provision appears to be made for this in the design in
question. A very slight movement of the gear shown will
perhaps illustrate the pointmore clearly .
The engine is in back gear, so the right hand crosshead
is travelling backwards and the left- hand crosshead is just
commencing to travel backwards : to give the necessary
steam to their L.H. crossheads its slide-valve must also
be travelling backwards-- that is, in the same direction
as the R.H. crosshead, which drives it by the bracket
shown, and to do this the valve spindle radius rod must
be coupled to the vibrating quadrant on the bottom side
of the projecting pin . Whichever crank leads, I think it
will be found that the slide-valve radius rods must be
coupled to opposite ends of the respective vibrating
quadrants.
For models with outside cylinders and small driving
Klug ." reversing gear,
wheels, the single eccentric
as used on Continental shunting engines, is very simple
in construction , but I have had no experience of its
working : If you, Mr. Editor, have not particulars of
this at hand, I will, if you think it desirable, send you
small sketch and description of same. - Yours truly,
Manchester.
J. W.G.
(Yes, we shall be glad to have the sketch referred to.
ED., M.E. & A.E. )
Novel Method of Steamer Propulsion .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, - In your issue of July 15th is a " jotting ' '
on page 26 , relating to and describing a novel form of
boat machinery . I have in my possession a model of a
similar character, patented in England in 1863, the prin
ciple of which is suction , by the water being drawn into
a tube by the sides of the boat, and passing through a
pair of cogwheels enclosed in a chamber, forced out
through a tapered tube the other end. I have not tried
the boat, as boiler and engines are missing ; but I hope
some day to be in a positi' n to complete same. The
model is 5 ſt. 3 ins. long, and beam 9 ins. Themachinery
in the boat was made by Messrs. Lewis & Son, engineers,
I conclude, in 1863, when the patent was taken out.
Yours truly ,
DOUGLAS W. ANDERSON .
Edgware.
The Railway and Engineering Review (Chicago )
states that more than 1,800 f rmers within a radius of
30 miles of the city limits of Chicago have telephones in
their homes. Besides this there are numerous country
people who own their own telephones on private lines
with neighbours.
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Queries

and Replies .

(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated ,
Queries on subjects within the scope of this journalare replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameshould be in .
scribed on the back. (a) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference . ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed. (4) Queries will be answered
as early as possible after receipt,but an interval of a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand that some weeksmust clapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed . (6 ) All Queries should be
addressed to the Editor, THE MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London , E.C.)
The followingare selected from the Queries which have been replied
to recently :
[4190 ) Overtype Dynamo. E.L.W. (Kensal Rise)writes :Would
you oblige and give me the answers to the following questions in
respect of a dynamo, drawings of which I give ? ( 1) What is the
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minute should be 25 to 30 volts, and 3 to 4 ampères. The armature
should run true and close in the tunnel, which should not be more
than 1: 10th in . larger in diameter than the outside of the armature.
(6) A diagram of the commutator is given above. It is an ordinary
form , and cannot very well be simplified for a machine of this size.
Note. - The diagram of commutator here given shows only eight
segments. This does not, however, affect the principle, which is the
same
for any
rumberEngine
of segments,
_[4303]
Hot-air
--- Cycle of Operations. P. S.
(Barrow -in -Furness) writes : Will you please tellme how the hot-air
engine, described in your July ist issue, works ?
Although hot-air engines were invented as long ago as 1807, their
development seems to have been slow and their working is not
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most I can get out of it ? ( 2) How many slots should there be in
armature ; how wide and deep ? (3) How many sections in commu.
tator ? (4) What quantity of wire shall I want in the armature and
fields, and what gauge ? (5 ) What speed shall I run it at? I want it
for lighting purposes. (6 ) Could you give me a sketch of commu.
tator ? I want to put as little work in it as possible .
(1) The output for this dynamo should be about ico watts. (2)
The armature should have 20 slots fully 18 -in . wide by 9-32nds in .
deep. ( 3) The commutator may have 10 sections, as this will
4

Vracting

No.4190
enable you to wind the armature in to sections in zo slots, this being
a simpler matter than winding 20 sections in the same number of
slots . (4 ) We presume you do not mind what voltage you obtain ,
as this is not stated. The wire for the armature may consist of
about 10 ozs. No. 24 SC. c. wire. This should be wound with
20 turns in each section . The field -magnet winding may consist of
4 lbs. No. 24. (5 ) The output at a speed of 2,400 revolutions per

generally understood. The hot-air engine is unsuitable for any
ordinary purposes of power because of its unwiel iness. There are
many kinds of hot-air engines, and the cycle of operations of them
may be classed as follows: (a ) Hot-air engines with a closed cycle,
the same air being used again and again at constantly changing
temperatures. (6) Hot-air engines with an open cycle, where air is
admitted, compressed, expanded , and exhausted during each cycle.
The engine made by Mr. Aston (see July ist issue, page 4) is
one of the former class having closed cycle , and to explain its
working we have prepared a set of diagrams wbich we annex, and
which ought to make quite clear the principles of its action. The
article before referred to gives complete information as to the con
struction of the engine, and these drawings a e only intended to be
diagrammatic and are not to scale . No. 1 diagram shows the power
(smaller) piston at the top of its stroke, where it is for a moment
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running in THE MODEL ENGINEER on motor construction , will
include the building of a quadricycle for two persons.
(4211) Telephone Failure. H.R.(Sunderland) writes : I have
made a pair of telephone receivers exactly as per instructions, page
67, Vol.'I of THE MODEL ENGINEER , and after carefully putting
the parts together, having clean connec'ions, & c ., I cannot hear
anything at all. When I connect up a quart cell Leclanché and
" make and break " I can hear a “ clik " of the ferrotype plate but
that is all. Can you tell me what is thematter ?
We are afraid you do not realise how impossible it is for us to help
you, since there is hardly a word in your letter to assist us in forming
an opinion as to the cause of failure. You say that the instrument
is made exactly to our instructions, but this is obviously a mistake
as proved by the fact that the telephone will not work. It is mere
guess work to make suggestions in such a case , as the failure may,
for instance, be due to the magnet being too far in or too far out,
the diaphragm may be of unsuitable material, or loose in some way,
or may be in contact with some other parts of the telephone, etc. etc.
The only course you can pursue is to go over every part of the two
instruments carefully , when, if you cannot find the fault, it would
probably be necessary to consult someone who is acquainted with
their working. In writing to us you should either have given a
minute description of the instruments, and what you have done to
test them , or you might have sent them , carriage paid both ways,
for us to inspect.
[4339] Forge and Brass Furnace . J. G. (Middlesbro') writes :
I am about to have a new fireplace built in myworkshop, and should
be glad of a sketch of one suitable for general purposes -- one that
could be converted to melt brass, and into a small forge, preferred .
It is difficult to say, without particulars, how best to build such a
fireplace. You will have difficulty in melting brass in any ordinary

Query No 4339.

|

stationary. The displacer in the displacer (larger) cylinder is
rapidly moving from right to left, and in doing so is displacing the
air from the cooler part of the cylinder to the hotter, the air
passing through the annular space between the piston and the cylin .
der in the direction of the small arrows. In Fig . No. 2, the air
being in the hotter part of the displacing cylinder it expands
rapidly , and some part of it rushes back through the annular space
and up the pipe to the power cylinder, driving it downwards.
Fig . No. 3 shows the power cylinder at the end of its stroke and
the air being displaced into the cooler part of the cylinder. Fig.
No. 4 : Here the air, because of its temperature reduced by contact
with the cold walls of the cylinder, contracts and relieves the power
cylinder of pressure. At this timethis latter piston is on its upward
stroke This cycle of operations is repeated at every revolution.
Of course, the engine must be started by band. For larger engines
and those that revolve at high speed , we believe the angle of
advance of the power crank is reduced from go to about 80 degs .
(4168) Boiler for Model Pinnace. H. C. W. (New Barnet)
writes : Would the blow -lamp for the torpedo boat destroyer de
scribed in your issue for November ist last, be suitable for silver
soldering the tubes in , say, % in . to the foot scale loco ? I have
designed a model steam pinnace boiler, having four 18-in . horizontal
water -tubes similar to those in Mr. Smithie's locomotive, described
in The Model ENGINEER for April 15th. To this boiler, there is
no water space below tbe lamp flame. I shall be very glad of your
opinion of the above boiler. Another design is thathere illustrated .
Do you think this would be a quick steaming boiler ? What size
engine would drive it ?
Benzoline blow -lamps are not usually powerful enough for silver
soldering. As the boiler is small, the increasing of the capacity of
the firebox by omitting water space at bottom is an advantage.
Metbylated spirit as fuel requires plenty of air space or it becomes
choked . The second boiler, bere shown, would steam much better
than the above. With methylated spirit this boiler would drive
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a t-in . by 1-in. cylinder at 15 to 25 lbs. pressure at about 400 revs.
perminute. Of course , if a fiercer kind of fire were used the boiler
would do more work. The tubes should not be less than Ys in .
internal diameter.
(4172) Drawings of Tank Loco. J. S. (Belfast) writes : I
shall be much obliged if you will inform me in what numbers of
Engineering or the Engineer plate drawings of a four-wheel
coupled bogie tank loco have appeared. I wish particularly to
make a model of one, with , for preference, a high -pitched boiler,
and a generally massive appearance.
Engineering for March 5th , 1897, has a supplement- a plate
giving, working drawings - of a Metropolitan Railway 4.coupled
(infant) tank engine which has somewhat the appearance you par
Of course, you may, in making the model,' in
ticularly require.
crease the distance from rail to centre line of boiler. There are no
tank engines of this class with very high-pitched boilers. You
may , of course, design an engine which will embody all the good
points (in your opinion) of otber locomotives.
(4208 ) Wanted - Design for a Motor Car. W.G. & R.M.
(Coatbridge) write : Would you kindly tell us, through the columns
of your paper, if it would be possible for iwo amateurs to make a
motor car to hold two from rough castings ? Have you any idea of
the cost, and where themiterial could be got ? Would ste im or oil
be best? We would like it to attain the speed of 12 miles per hour.
It is impossible for us to say whether you can build the motor car,
since we have no means of judging your skill, and you do not even
mention what tools or appliances you have. The castings for motors
of various sizes and powers can be obtained withoutmuch difficulty ,
and other parts such as the wheels , car, etc., can doubtless be made
if you have someknowledge of the arts of coach building and cycle
manufacture. We cannot pretend to estimate the probable cost for
the simple reason that this depends entirely on the style of the car
and the amount of work you put into it yourselven . Neither can
we say off hand whether you would find steam or oil better. Articles
on the subject of motor car construction have been given in our
contemporary, the English Mechanic, and you might obtain the
numbers containing these, then you will see at once whether the
work would be within your ability . The series of articles now
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fireplace. We give you a rough plan ; each fire is separate. The
arrangement includes an ordinary fireplace for warming, a forge,
and a brass furnace, under one chimney -breast.
(4245 ] Pump to be driven by Windmill. S. E. S. (High
bury) writes : Could you let me know how to make a fump of
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simple design to be driven by a windmill, to drain a garden ? I
find that if I dig a hole about 18 ins. deep it fills with water, which
I wish to pump away.
A simple force pump can be made to suit your purpose, after
thes yle shown on page 13 of “ Model Boiler-miking, but with
suitable forked end to the pump ram . It mi ht be made twice
the size of that shown. It wou d run away with too much
valuable space to describe the construction fully , but the essential
details are shown in the drawing given, and we have no doubt you
will be able to pain in'ormation from these.
[4188 ) Water - Tube Boiler . S. J. (Feltham ) writes : 1 am
about to construct a simple wate -tube boiler according to Mr. P.
Mavor's description (THE MODEL ENGINEER, P. 211 May ist), but
am not sure of the sh pe and po-ition of fire box and burners for the
same. I should therefore be much cbliged if you could supply me
with a sketch showing the same. I propose using oil burners. What
would be the best kind, and where obtained ?
Weappend an arrangement of sheathing for Mr. Mavor's boiler.

cian
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Messrs. Cotton & Jobnson. (5) For nearly all sections steel is
cheaper than brass, but not much when small quantities are bought.
(6 ) Weare s try we cannot give you the date of the issue required.
(4795) Blow - lamp. A.G.(Genoa) writes : Will you be kind
enough to send me a sketch with dimensions of a Swedish paraf.
fin blow -lamp fo brazing ? I would prefer not to buy it for reasons
of economy. A very sm Il lamp for brazing a cycle, for instance, is
sufficient. I have a small spirit blow -lamp, but I cannot braze with it.
The proportions of a Swedish blow -lamp are so fine that it is next
to impossible to measure one and give you the dimensions. A very
trifling error would mar the s ccess. The above remarks more
especilly refer to the burner, and you could buy this and make
a tank similar in principle to that described in THE MODEL ENGI.
NEER of November ist, 1900, page 277 , the supply pipe having
a good screw.down valve with a gland on spindle - but we are of
opinion that you would spend more in this method of workiog than
would pay for a complete lamp.
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The sheathing will require holes for pricking out nozzles of burners
and for ventilation . We should think the boiler would do better if
the water.lules had a slight rise, and if two tubes were placed at
ends to connect the drums with triangular boxes. Also if any con
siderable working pressure is adopted, the flat surfaces of these
should be stayet.
[4261) Model L.S.W. Loco. J. R. P (Brixton) writes: I am
making an inch scale model of the L S.W.R. begie express No. 593,
but have notyet deciced best way to keep the water level in the
boiler. Do you think a small force-pump fixed between the steam
chests and worked from an eccentric on the driving axle would be
suitable, as I sh uld like it out of sight as much as po-sible ?
And what size pump should I require ? I should also be very much
obliged if you would give me dimensions of boiler , number and size
of tubes, working pressure, & c. What would be probable cost of
boiler (without fittii gs), ifmade to order ?
Yes ; a sm Il force-pump bavit g a ram % in. diam , and a stroke
of in. will n ore than keep the water op. You could turn the
water or any part of it back in the tender by means of a cock by
this means regulating the supply to the boiler to a nicety. See
June 15th issue on feed -water arrangements The boiler, 4 % ins.
diam . , ength of barrel, un ins ; len , ih of firebox, 674 ins.; ten f -in .
tubes. If you send to Mr. M.S. Don, or other model boi er-makers,
a proper drawing and specification and prepay post, they would
give you an estimate About £ 5 probable cost.
[ 4279! Steel Sheet and Small Sections. W. C. (Bridling
ton ) wri es: (1) Can mild steel be obtained in rolled ·heets. 1. 161h in .,
3-32ndsins., and Win . bick ? (2) Also , can it be got in small bar of
various section ? (3) I it smooth and bright, like sheet and bar brass ?
(4) Where can you recommend me to get, say, 2 lbs. of mixed small
pieces , flat and bar, in various lengths and sizes for model work ?
(5) Is itmuch dearer than brass, or less (at a rough estimate ) ? (6) If
possible, can you give me the number and date of the Engineer in
which there was pre-ented sectional drawings of the North Eastern
Railway Co.'s latest 6 -coupled bogie express engine, No. 2,111 ?
( 1) Yes . (2) Yes (3 ) Piate steel is not bright but rod and s rip
steel mostly are. (4) You had better try to get what you want from

Drake & Co., 4. Balfour Street, Bradford . - Many readers who
have seen the price lists of high class American loco models issued
by the Model Supply Company will be glad to know that the suc
cessors to this firm , Messrs. Drake & Co., are not only continuing
the sale of these castings, but have introduced a smaller set of parts
suitable for half-inch scale. Weneed hardly remark that this model
represents one of the smartest classes of American passenger locos,
and the introduction of the smaller scale engine ought to result in
plenty of business for this enterprising firm We note also that other
half-inch scale parts for British modellocos are in preparation,prices
ofwhich will be sent on application. The above American loco list
will be sent for a penny stamp to any reader.
Ideal Electric Company, Skircoat Road , Halifax. - This is a
well-printed list of " Twentie h Century Telephones," of one of the
neat patterns now becoming popular. These trlephones are well
suited to private installation work, being simple and cheap, and
readers should therefore obtain this list if they are on the look out
for this class of electrical goods. Useful diagrams are given to show
proper methods of connecting up for various purposes. The list will
be sent to anyonementioning The Moder. ENGINEER and enclosing
a penny stamp.
Julius Sax & Co., Ltd., 51, Rupert Street, London , W.
Lists to hard from this firm give prices and particulars of fan motors
of various kinds, arc and incandescent lamps,meters, and a number
of lamp a' cessories, such as cheap fittings, cables and Aexib'es.
This is a valuable list for trade readers , who should mention this
journalwhen corresponding .
Ward & Goldstone, 45, Dutton Street, Strangeways, Man.
chester.- A very thoroughly illustrated list of electrical supplies is
issued by Messrs. Ward and Goldstone for the trade, and a copy of
this catalogue lies before us for review . It contains particulars of a
large variety of lighting specialities, fuseboards, swisches , holders ,
lamps, & c. Bells, pushes and batteries are also listed , together with
alarms of various kinds, wires for bell, telephone and ligh ing work ,
and other electrical purposes. This list will be forwarded on receipt
of trade card only.
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 ser der'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 stampi d ar dressed 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 be made by Postal
Order.
Advertisement ratesmay be had on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
All correspordence relating to the literary portion of the paper,
and all new apparatusand price lists, & c., for review , to be addressed
to The F DITOR, " The Model Engineer," 37 & 38 , Temple House,
Tallis Street, London , E C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, “ The Model Engineer," 37 & 38 ,
Temple House, Tallis Street, London, E C.
All subscriptions and correspondence relating to sales of the paper
to be addressed to the Pub ishers, 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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Single - Barrel
Pump.

Force

By WILLIAM H. BUCK .
'HIS pump has been designed with a view to
durability and strength . A glance at the draw .
THE
ings will show that the parts are of ample propor.
tions for model work, although, no doubt, certain parts
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taking light cuts. It is afterwards faced on the under
side, finished bright on top and sides of flanges.
The pump bucket is of brass with packing of cotton ,
worsted, and tallow , and one water-groove, but might
have an accurately fitted brass ring or five or six water
grooves only - if it is to be driven at a high speed . The
bucket-pin is of steel, with a sawn groove at one end ;
the other bas a shoulder, and is made to screw into side
of bucket. The pump-iod is of hard brass, turned on
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20

Y

A MODEL SINGLE - BARREL FORCE PUMP - ELEVATIONS AND SECTIONS.
might be made thinner when webbed ; but that entails
more complexity in the patterns and mouldings which I
have endeavoured to avoid . The body of the pump and
valve-boxes is of brass ; the pump is bored out by clamp:
ing to angle-plate of lathe running at a high speed, and

shank , split at crank.pin end for adjustment, and after
wards drilled out, filed at ends to fit crank and Bucket
pins.
The crank is a casting of hard brass, cast in block form ,
with projections | in., both sides of one end, which is

r
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practically an elongation of crank- pin , and are used as
centres for turning crank- pin on ; it is sawn down between
webs, filed , centred up, and turned up in lathe the centre
of crankshaft being then carefully marked off, drilled , and
tapped . The crankshaft is of steel, turned down with
shoulders, as shown, and is screwed for crank .
The bearings are of phosphor bronze, split to take up
wear ; standards are of brass faced to fit pump, finished
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The valves are the chief features of the pump ; they are
simply bicycle balls of a rather large size ground to seats ;
the suction-valve seat is removable , and is fastened with
five 3-32nd in . screws. The waterway to pump chamber
is cored out, as is also the valve-boxes. The seat of de.
livery valve is run through with a 4 -in . drill.
The air vessel is in brass , chucked and turned up in
the lathe, and is faced to top of delivery valve -box,

m

3 dia

PLAN OF PUMP - HALF IN SECTION .
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DRIVING WHEEL .
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CRANKSHAFT.
bright at sides, and all fastened with f-in screws. The
driving -wheel may be of iron or brass, and is 3-ins.
diameter turned on face and ends, bored to fit crank
shaft, and is fixed with a setscrew , going through the
boss in base of arm .

1"
SUCTION VALVE AND SEAT.

AIR CHAMBER.

fastened with five 3-32nds screws. It gives a better ap.
pearance, however, to use hexagon screws, or studs and
nuts throughout. The pump may be mounted on an iron
or polished stone base , and will look well if painted with
green enamel.

An ' Inexpensive
Valve

Model

Slide

Engine.

Launch

By W. BLANEY.
( Continued from page 74. )
E next deal with the slide block , a piece of
WEhardened steel, the shape of which can easily
be seen in Fig. 7 .
To complete the cylinder, we must next proceed to
make the ports and slide valve.
A block of scrap brass
is taken, about 1 } ins. long, 1 in . thick , and } in . wide.
One side of this is filed out to fit the outside of cylinder
as nearly as can be (see Fig . 6 ). The two ends are filed
off square and exactly the length of cylinder tube. The
back , which will be the steam face, must be filed and
scraped , the surface plate being used, and it must be
made parallel with the already finished front. The block
may then be filed all over to the shape shown in Fig. 6 ,
and the ports marked out. The steam ports are drilled
right through 1-16th in . diameter, five holes being drilled
side by side, butthe exhaust port holes are drilled not quite
through the metal. A 5-32nd hole is also drilled side.
ways in to meet the exhaust port as shown. On the curved
face of the " steam block,” two grooves, x , y, (Fig . 6 )
must be filed or chipped from the steam ports to the ends
of the blocks ; these will form the steam ways, and should
be cut rather deeply . Corresponding notches, about
1-16th in . by } in . wide, must be filed at top and bottom
of cylinder tube to make connection between the steam
ways and the interior of the cylinder.
+

o

X

All

o

IM

Fig . 6

Same →
radius
as outside
of
Cylinder
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The steam chest is another block of brass, shaped as can
easily be seen in the drawings, and having a recess 58 in .
by 4 in . drilled , chipped , and filed out. The lower end
should be turned and drilled with a 3-32nds in . hole for
the valve spindle ; then part of the hole enlarged and
tapped and the screw S (Fig. 1) made to fit. The steam
chest must be faced up and is secured to the steam face by
four screws, packing in the form of thin brown paper and
oil being used for the joint. A hole is drilled on the back
ofsteam chest for the steam pipe, which may be secured , as
shown, by an elliptical gland soldered to pipe and held to
steam chest by two screws, or'the pipemay be simply sol.
dered in the hole.

Toe steam block should now be fixed to the cylinder .
To do this, tin the portion of the cylinder to be covered
with the block very carefully , and do the same to the
curved face of the steam block . Put them together in
exactly the right position ; bind tightly with wire , and
heataltogether untilthe thin layer of solder runs and makes
a thoroughly sound joint. The essential is to have the
two faces in perfect contact, and not to block up the
steam ways with the melted solder. When this is done,
and the solder bard , the top cover T , Fig . 2 , may be sol.
dered down, in its right position , to the top of cylinder.
This operation also closes the top steam way. The four
bolts, a , b , c, d, should next be made from s in . steel or

Fig

7
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8.

iron wire, and nuts fitted. The lengths can be taken from
the drawing .
Wenow come to the standards and base of the engine.
The latter is simply a sheet of 1-16th in . steel, filed nice
and flat, and its shape and the position of the holes in it
can be seen at once from the drawings (Fig. 4 ) especially .
The back standard (Figs. 2 and 3) is built up of sheet
brass, and is not a casting as might be supposed . The
shape and dimensions of the different webs, & c., can be
seen , and these should be put together, one at a time,
and well soldered . If plenty of solder be left in each
joint, like a fillet, the result will be even more like a
casting. To add to the effect, it should be painted all
over, except on the front face, which should be bright.
Opposite this standard is a stout iron supporting
column. It should be 3-16ths in . diam . , and the ends filed
down to %8 in . diam ., and screwed. Two nuts are fitted
to the top end to enable the height to be adjusted to
exactly the same as the back standard . On the latter
will be seen the guide support D (Fig . 2 ). This is simply
a piece of bent brass, with holes drilled to correspond
with h , k , in the lower cylinder cover, but smaller. The
guide bars themselves are ys in . diam . iron , with the
lower ends reduced by filing to fit into the boles in D ,
where they are rivetted over slightly. The support D is
secured to Q by two screws, as shown.
The crankshaft is shown in the side elevation (Fig . 2),
and there is little need to describe its construction nor
that of the bearings. The Aywheel will either be a
special casting, or any suitable heavy wheel which can be
picked up ; it is fixed to shaft by means of a setscrew .
The eccentric is shown separately in Fig . 8. It is
turned from an odd bit of brass, and has a boss through
which is passed a setscrew to secure it to crankshaft.
The travel of the eccentric will be sth in . The sheave
is made in two parts fitted together by two screws, and
the top half has the eccentric rod in one piece with it,
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filed out of the solid. A little n shaped piece of sheet
brass is screwed on to end of slide-valve spindle (see U ,
Fig . 2 ), and through this and the end of eccentric rod
passes a screw which keeps all together. The slide-valve
is shown in Figs. 6 and 9 , and its dimensions must, of
course, be adhered to.
The enginemay now be put together. The brass stan
dard is screwed down to the base, and one end of the up
right P (Figs. 2 and 3) put through its hole in the base
and secured by a nut underneath. The lower cylinder
cover L is then also fixed down in place, and the piston .
rod (with piston on top) passed down through the stuffing
box. The guide support, with the guides B and C , is now
taken, the sliding piece E passed between B , C , and the
support D then fixed in position with two screws. The
guides B and C must sit firmly in the holes h and k . The
piston - rod ( lower end ) can next be screwed into its place
in E. The groove in top surface L must then be cleaned
and a layer of well mixed red lead and oil run in , and also
the lower end of the steam block . The cylinder may then
be placed in position over the piston , the long bolts a ,
b , c and d passed through the covers , and nuts put on and
gradually tightened.
The crank disc , eccentric, flywheel, and bearings will
next be fitted to the shaft, which is then put in its place
and the bearings screwed down. The connecting rod is
easily fitted, and the eccentric sheave and rod will next
be attended to . The filing of the valve spindle to set the
valve correctly can next be done, the steam -chest being
kept off, and the valve held up by hand temporarily . The
foundation-plate is mounted on an imitation casting con
sisting of a block of wood carved to form the webs w , w ,
Fig. 2, and painted grey. This also carries the flywheel
clear of everything, as well as enhancing the appearance
of themodel. Properly made, the engine will run with a
very low pressure indeed , and the model from wbich this
description is taken , can be blown round easily. It is
very light compared with one built from castings, and
therefore , eminently suited for driving a model steam
launch at a good speed .

The Society of Model Engineers .
London .
THE first indoor meeting, after the summer months,

Street, E.C., on Monday, September 16th , at
7 p.m.
Provincial Branches.
Birmingham . - On June 13th the members of this
branch visited the National Telephone Company's Ex
change by the kindness of the manager, Mr. Ashuri.
Nine members were present.
On June 29th we visited the Hockley Cable Power
Station, Hockley, by the kindness of Mr. Warren, the
general manager, and were received by Mr. Flynn, en
gineer , who conducted us round. Mr. Flynn took pains
to show and explain to members present the method of
gripping the cable, and the principle on which the cable
was laid. He also showed us the engines and the
equaliser on the cable , explaining its use . Altogether we
had an enjoyable visit. Fourteenmembers were present.
On July 11th we visited the Corporation Gas Works,
Saltley, and were met by Mr. Hack , engineer, who kindly
showed us round. Mr. Hack showed the members the
method of charging and emptying the retorts, and also
the water gas plant in operation , In watching these
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operations the members spent a very warm half-hour.
Eleven members were present.
On July 27th we visited the Electric Power Station,
Bournbrook , but were somewhat disappointed at not
seeing the engineer. However, the members present
inspected minutely the American engines which drive the
dynamos, and between themselves criticised them freely .
Eightmembers and one visitor were present.
The first meeting of the coming season will be Sep
tember 12th, not ioth , as already announced . Will
readers of THE MODEL ENGINEER in Birmingham and
district take this as a direct invitation to join us? We
shall accord them a bearty welcome. The meeting will
be held at the White Horse Hotel, Congreve Street, Bir
mingham , at 7.30 p.m. - HERBERT G. FABB, Hon. Sec.,
271, Aston Lane, Perry Barr, Birmingham .
Edinburgh Branch . - The Edinburgh Branch of
the Society of Model Engineers visited the works of
Messrs. Bruce, Peebles & Co., electrical engineers and
gas meter makers, Tay Works, Boopington , Edinburgh,
on Wednesday evening, July 17th . The members, to the
number of twenty , were received by Mr. C. Peebles and
Mr. Porthime, partners of the firm . The various wind
ing machine and erecting shops were visited , where all
the details of construction were carefully shown. The
whole works are fully equipped with the latest machinery,
and, in some instances, of special design , and are pro
vided with electric travellers and lifting gear. As the
firm work on a thoroughly up- to date principle, they only
turn out the best class of work. One thing thatattracted
attention was the great care taken in insulating material.
At the end of the visit, which lasted two hours, a hearty
vote of thanks was given to Messrs. Peebles, Porthime,
and their manger, Mr. Hart. — W. J. DUNBAR, Hon.
Int. Sec., 34 , Gilmore Place, Edinburgh.

A New

Type of Dry Battery .

THE Electrical Review (N.Y.) describes a new form
of dry or semi dry battery of considerable interest.
The battery consists of a central hollow carbon,
which is the full height of the battery, carrying inside a
hollow zinc cylinder . These are both filled with an
electrolytic solution, which is stated to be inactive until
the circuit of the battery is closed. Outside of the
cylindrical carbon is a dry -pressed polarising composition ,
which is held together in a cloth receptacle. Still outside
of this is a cylindrical zinc , and outside of the latter is a
block tin receptacle serving to strengthen and preserve
the battery and to protect it from external damage. The
outer and inner zincs are connected at the bottom . It is
claimed that the battery in action is something like a wet
storage cell inside of a dry cell. Its recuperative powers
are claimed to be high, and the deterioration in storage
very low . It is stated that a three by six and one- half
inch cell gives 23 ampères on short circuit. The battery
is made by the Hydra Double Battery Company, of New
York .

Some of the members of the Institution of Junior En
gineers, taking advantage of the presence in England of
Mr. Edward Goffe, M.Inst.J.E. (who, as chief draughts
man to the De Beers Consolidated Mines, so distinguished
himself in connection with the design and construction of
the famous Long Cecil gun ), have made a presentation to
him , bearing the following inscription : - " Presented to
Edward Goffe by a few I.J. E. friends, in token of their
appreciation of his services during the siege ofKimberley,
1900.”
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Construct

an

Electric

Night- Light Set .*
By B. A. HUNT.
The Best Type of Battery to Use. - In a night light set
it is generally desirable that a current be available on the
pressing of a button or the moving of switch lever, to
light a low voltage lamp for a few moments to see the
time by a watcb, and occasionally keep constant for five
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time, and as they have to be of a fair size, it is necessary
to fit them up permanently in a large box or cupboard,
and the current led to the lamp by flexible wires. The
chief drawbacks to all cells of the Leclanchè type for
miniature lighting purposes are their high internal re
sistance , rapid polarisation, and low E.M.F.
The type of cell that will give really good results is the
single fluid bichromate : this has a low internal resistance,
is non-polarising, and has a high E.M.F. By making it
in the form to be described , it can be used to give current
for a few seconds, minutes, or an bour, as desired . By a
movement as simple as pressing a button, the current can
be switched on to the lamp. It is portable , cheap to
maintain , and simple in construction , withoutany risk of
failure in action .
The generalarrangement consists of two small cells,
made up of a zinc and carbon couple in each . These are
joined in series, and provided with a simple plunging
arrangement. The current is led by short flexibles
through a small hole in the containing box to the ter
minals of a 32 to 4 volt incandescent lamp. This is
arranged to swivelon the front of the box, so that the light
can easily be thrown in any direction . An additional
pair of terminals can be fixed on the case, so that, if
desired , the current could be switched on to another lamp
a few yards away from the battery .
Materials required in construction . - For the case,
obiain about 2 sq. ft. of g in .thick baywood (good pine will
do as a substitute), one piece of ebonite or hard wood,
494 ins. by 2/4 ins. by 5-16ths in . thick , for the plate
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COUNTING
wiec
WOOD SWIVEL BLOCM
LAMPWOLDER
TERMINALS

TD
34 VLOALM

5

6%

22

3/8 THICK
of RSS
Disc roa
Be.grC TOH
UNC
3 % FULL OF CHRonic
ACID BOWTION
22
EARTHEN WARE
OR QUAS JARB

SECTION OF BATTERY FOR AN ELECTRIC
NIGHT-LIGHT.
to ten minutes - say, to illuminate a dressing -table. It is
also a great advantage to be able to use the set as a hand
lantern for carrying about the house at night.
Batteries of the wet or dry Leclanchè type are only
useful when the light is required for a few seconds at a
* This article was awarded the prize ( £ 1 Is. ) in our
Competition No. 15 .
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Plan OF BATTERY ,

support ; two earthenware jars, about 3/4 ins. by 2 ins.
(preserve jars of the smallest size will suit very well); two
zinc plates, 3 ins. by 1/2 ins. by 4 in .; two “ battery
carbons, 3 ins. by 1/2 ins. by 4 in . ; four brass screws,
about 3.16ths- in . thread, with nuts ; 6 ins. of brass rod,
5-16ths in . thick (round section ) ; 12 ins. } in . brass wire,
for handle ; 12 ins. 1-16th in . hard brasswire , for plunger
spring ; two brass hooks and eyes, for holding the cover
of box ; a few dozen % No. 4 F.H. brass or iron screws,
for screwing parts of case together ; two small screw eyes;
one 1 /2 -in . screw , for catch piece, 1 sq. in . $ sheet brass;
short piece of 5.16ths-in . inside diameter brass tube ;
small piece of 34 thick hard wood, for press and lamp
swivel ; one 372 -volt “ carbon ” filament lamp and spring
holder ; 3 ins. square thin polished tin or zinc, 4 ozs.
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chromic acid or bichromate of potash, 3 ozs. sulphuric
acid , 2d. worth mercury, 2 ſt. rubber insulation No 20 s.
copper wire. Most of the small screws and fitments,
wire and rod , should be easily obtained at a local iron .
monger's ; zinc, carbons, lamp, and chemicals, etc.,
through chemist or scientific material dealers. The cost
of all should not exceed 7s. or 8s.; the lamp and holder
costing 2s., and the zinc and carbons 4d. to 6d. each .
The containing box is made of 48 in . thick material,
and is 64 ins. inside depth , 5 ins. wide inside, and 24 ins.
across. The base should project 72 in . all round, and
the cover 38 in . The six pieces can be sawn out from
the 2 ft . planed piece, the edges trued , and then screwed
and glued together. It is possible that the jars may not
be under 2/2 ins. outside diameter ; in this case the ama
teur must alter the dimensions to suit, the main point
being to make the box so that the jars go in easily , with
out much play. When the box is squared up, smooth
down with fine glass-paper , and then stain and varnish .
If possible, pour some melted paraffin wax inside, so as
to coat it and make it acid proof.
The plates of zinc and carbon must have a hole drilled
through one end, about 38 in . from edge , so that the
screw and nut terminals pass easily through ; then
slightly taper the sides with a file , so that the terminal
end is 3 32nds in . wider than the other. The slots in the
ebonite plate must now be cut out so that the plates fit
nicely (the slight taper on the plates will enable them to
be fitted and withdrawn easily ). If a piece of hard wood
is used, boil it well in paraffin wax after being slotted ;
the slots can best be made by drilling a row of holes
across the marked positions, and then filing through with
a round file. A bole % in . diameter must be drilled in
the centre of the ebonite, so as to allow the threaded end
of the plunger rod to be screwed into it.
The plunger rod , of 5-10ths in . round brass, is 5 ins.
long , screwed at each end ; this slides through a short
piece of brass tubing , which is fixed straight and tight in
the centre of the box cover. One end of the rod must be
screwed quite square into the ebonite crosspiece ; for the
other end a small knob of ebonite or hard wood should
be turned so as to screw on. It will be noticed from the
diagram that a small catch is provided so that the plates
can be kept down in the solution at will. This caich is
simply a small plate of brass or ebonite, y8 in . thick ,
drilled at one end, and supported by a distance piece or
washer of wood, a screw passing through both , securing
it to the cover and allowing it to move.
The plunger spring is made by tightly coiling the
1-16th in , wire round a 4.in. diameter bar or mandrel.
It is then withdrawn, and the spiral opened out by pull
ing the ends till the coils remain about 38 in . apart.
The wire handle is formed out of the 12 ins. of -in .
wire by bending four times at right angles; the ends
spring tight into the screw eyes, which are screwed into
cover 4 in . from edge, across centre line.
The lamp and holder are of the ordinary loop pattern .
The voltage of the lamp should preferably be 372 ins., as
the exact voltage of the two cells in series is slightly under
four ; consequently , a better light is obtained by using a
32- volt lamp,although slightly “ overrun.” A lampof the
high efficiency type should be employed .
The reflector ismade by cutting out a disc of brighttin ,
278 ins. diameter, with a central hole the diameter of
lamp holder ; a segmental piece is then cut out, if ins.
across edge ; the two ends are then brought together and
united by a touch of solder.
The swivel block can be a piece of hard wood, 44 in .
square, with a notch, 4 in . wide and 1/2 in . deep , cut in
it. The end of the lamp-holder is filed flat, so as to fit
the notch easily , and a hole for a screw is drilled right
through , thus holding them together. The block itself is
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screwed to the front (thenarrow side is shown on diagram )
of the box about 1 % ins. from the top ; justover it drill a
3-16ths in . bole for the wires to pass through .
The exciting solution for battery consists of 4 ozs. of
chromic acid or bichromate of potash dissolved in 12 ozs .
ofwater. When cold , add 22 ozs . of strong sulphuric
acid , stirring wbilst so doing. Use when quite cold .
Fitting the Battery together.- First well amalgamate
the zincs by dipping them in dilute sulphuric acid , and
then rubbing them over with mercury (use a piece of rag
at the end of a stick for this); place them in alternate
slots in the ebonite holder and the carbons in the other
two ; put the terminals in their holes, and join the inside
carbon and zinc together with a well-insulated piece of
wire to the other carbon and zinc ; screw a 10 -in . piece
of wire to each, then just touch round the screws with
Brunswick black to avoid corrosion taking place. Next
slip the plunger rod through the brass tube, put on the
spring which is cut to the right length, and then screw on
the pressknob. The jars being placed in the box, place
cover and plates in position to see if the adjustment is
right, then try the catch for correct position . The cover can
now be removed , and the jars filled three-fourths deep with
the exciting solution; then place the wires thrcugh the hole
in front of case before fixing the cover finally in place ;
two good hooks and eyes fixed at the side of box and
under the cover will be very convenient for holding it
down.
The wires are now to be fixed to the terminals of the
lamp holder as shown, when the set should be quite ready
for working. Sufficient slack must, of course, be left on
the wires inside box to allow free raising and lowering of
plates. The lamp should light up brilliantly on pressing
ihe knob right down ; on releasing the knob, the plates
being lifted clear of the solution , the current ceases. If
the lamp does not takemore than 1 ampère, it should
remain at full brilliancy for two hours right off ; used in
termittently, it will last for weeks. Renew solution when
current weakens. An additional pair of terminals can be
added to the front of box in connection with plates and
current, led to some distance away, if desired for an
extra lamp. Avoid long wires, as this adds resistance to
the circuit.
A Mercury Vapour Lamp.
'HE principle of this lamp is, as its name indicates,
THEthe incandescence ofmercury vapour. This vapour
is enclosed in long glass tubes ; those of the models ex
hibited by Mr. Hewitt, an American electrician, who has
made improvements in them , had a length of from 2 ft. to
4 ft., and a diameter of 1 in . The chief virtue of this
type of lamp is the great intensity of the light. In a
model with a tube 3 ft. in length , light of an illuminating
power equal to that of 400 candles was developed from a
consumption of energy not higher than thatwhich would
be needed to feed four 8 c.-p. lamps of the ordinary in .
candescent type. The great intensity of the mercury
vapour light, however, is counterbalanced by the un
pleasant quality of the light, which is practically devoid
of red rays. Experiments have been made to improve the
quality of the light by introducing various substances into
tbe mercury , but without success. Since the high
efficiency of the light is proved beyond dispute, and
even by conservative electricians granted to be from
three to five times that ofthe carbon arc, it is natural that
previous failures should not have discouraged inventors
from resuming experiments for the purpose of modifying
the colour, and it is more than likely , says Fielden's
Magazine, that either Mr. Hewitt or some other electri.
cian will succeed in the near future in solving the problem .
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and supported in a sufficiently stiff bar - say, one of 2 ins.
diameter.
It is no part of the present articles to teach the reader
lathe testing or adjusting , but it may be said that the
lathe must be in good order in every respect to turn out
such a cylinder as required, for the bore must be round ,
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Continued from page 79.)
XI. - THE MOTOR : CYLINDER , PISTON, CONNECTING
ROD , COMBUSTION CHAMBER , ETC.
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N dealing with the actual construction of the motor, I
IN do not propose touching on pattern -making, the
machinery and building up of the motor and vehicle
being, in my opinion, a sufficiently ambitious under.
taking for the average mechanic ; and throughout the
articles I have purposely avoided introducing anything
into the designs which would involve pattern -making of
any consequence, and have aimed to make the articles of
greater practical value to amateur constructors by reason
of the fact that the castings for practically everytbing
described may be procured in the rough or partly ma.
chined state. At the same time I have figured the draw
ings very fully, so that full-size working drawings may be
produced from them , and from these the patternsmade if
desired .
The natural objective for a start will be the cylinder.
Care should be taken that the casting is perfectly sound,
and that none of the cooling ribs or webs are cracked or
broken away ; also inspect for blowholes, as the presence
of these would be fatal to good working.
The casting should be of finest close -grain iron , and
somewhat hard in character, but carefully annealed by
slow cooling. If the casting is a good one, and free from
blemishes or hard skin , as it ought to be, it may be
chucked for boring at once ; but if there is suspicion of
hardness, it may be necessary to anneal it or to pickle it
( sulphuric acid bath ), or both .
The best way to machine the cylinder is to mount it on
the saddle of a self-acting lathe, and most 6-in. lathes
would accommodate it. It is, of course , possible to bore
such a cylinder by gripping it in the four-jaw or self
centering chuck , but it is extremely unlikely that a
sufficiently good job could be made by this method, not
only on account of the difficulty of producing a bore free
from taper, but because there would almost certainly be
“ chatter ” marks, and again , no lathe can produce a
truly round hole unless its own mandrel and bearings be
true.
Another fatal objection to chucking the cylinder in this
manner is the small amount of metal and slight gripping
surface, and, indeed, whatever method is adopted (short
of special jigs and tools) the greatest care will have to be
exercised in gripping the casting, or the radiating webs
will be broken off.
A good extempore plan is to mount the casting on a
wood block hollowed out to fit its outer form , and a fur
ther improvement may be made by heating the casting to
redness and turning in the shape of the webs, as by this
means the casting is more firmly supported in position and
the pressure equalised. The cylinder, however, must be
heated gradually and evenly . The holding.down straps
may also be lined with wood, and the greatest care must
be taken to ensure accurate chucking ; light cuts at a
fairly good speed will give best results, and the finishing
cut should be set for a very slow feed with newly shar
pened cutters.
A cutter bar with three cutters is preferable to one with
two cutters ; but either one, two, or three cutters may be
made to give good results if properly shaped and ground,
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of equal diameter throughout the length , leaving thewalls
of the casting of equal thickness , and must have a fine
polished surface.
After taking the finishing cut, the two ends of the cylin
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der fitting into the combustion chamber and crank cham
ber respectively , require facing up, andthis must be accu .
rately done, both as regards the end face and the exact
diameter of the fitting portion . I have given two views
of the cylinders in Figs. 43 and 44, which between them
explain all that is necessary, both figures being sectional
views. The diameter at the cylinder ends is seen to be
84millimeters; the best way to turn up these ends will be
to turn up a cast-iron plug a good fit to the bore, the plug
having a flanged end turned to 84 mm ., and accurately
centred .
This plug may then be driven in to one end and run on
the dead centre for turning up that end of the cylinder,
the other end of the cylinder being held in a true self cen
tering chuck , the operation being repeated with the
cylinder reversed.
The cylinder so far satisfactorily completed , it still re

-718_
68
Bo mas

16*

311

1!

w

-

AO

79191191

-

78

-10
3

88

lot

-718

FIG . 45.- PISTON IN SECTION ,

FIG . 46. - PLAN OF PISTON .
quires lapping out perfectly smooth in the bore, and to
do this job well a lead lap should bemade by casting lead
on a square bar, and turning up the lead lap an easy ft
to the cylinder bore ; the lead lap should be some two
inches longer than the cylinder, and it is fed with oil and
No. 1 emery for a start, finishing with finer grades of
emery .
The lap ismounted in the lathe between centres, and
the cylinder passed to and fro endwise by hand, whilst
the lap is revolved at a fair speed , and the position of
the cylinder constantly varied by slow rotation . This
lapping of the cylinder is really necessary, and of far
greater consequence than in the case of the steam engine.
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The next work in order will be the piston , shown in
section in Figs. 45 and 46 .
It will be seen thatwhereas the cylinderbore is 72mm .,
the piston body is 71.8, or 2-10ths of a millimeter less,
and at one point the body is recessed in to 70 mm ., this
latter being for the purpose of collecting oil and assisting
in lubrication - a most important matter.
The two vital points in connection with the machining
of the piston are :-First, turning the three piston -ring
grooves to exactly one width (6 mm .) ; and the second,
boring the hole for the crosshead pin at exact right
angles. This is imperative ; the hole is shown as 9 and
11 mm . at the respective ends, and should be reamed an
exact fit for the pin ( Fig . 47). If the millimeter mea .
surement prevents reaming, the nearest English sizes,
viz., 78 in . and 7.16ths in ., may be substituted.
For the piston-ring slots, it will be well to make a
gauge to ensure unitormity , or rather a pair - male and
female -- so that the gauge may be used for the piston
rings.
The crosshead pin should be turned from high carbon
steel, which will harden somewhat by quenching, or it
may be made of mild steel and case hardened , but tool
steel should not be used.
There is a class of steel designated as 55 or 60 point
carbon - i.e., 60 parts of i per cent., and this, whilst
hardening by simple quenching , will not be liable to
fracture.
It is most important that this crosshead pin be a good
tight fit to the holes reamed in the piston , and also to the
bush in the connecting-rod end , this being the advantage
of the reamed hole, as the same reamer will do for the
two fittings. If an overhead with emery wheels, or other
grinding lathe be at hand, this crosshead pin, and some
other fittings we shall have to dealwith , should be ground
up true and a good fit, after hardening. In Fig . 45 will
be noticed a setscrew , for the purpose of holding the
crosshead pin in position, and some makers slightly re
cess or countersink the pin , so that the screw has a posi
tive hold , but it is preferably left plain , so that the pin
may be rotated as it wears, all the thrust being on one
side ; but the necessity for good fitting of both pin and
screw will be evident, as, should either bore work loose
in running, a nasty mess would be made of the cylinder
bore.
The piston is of the hollow trunk type, and the bearing
pin passes through lugs formed within the casting, one
end being smaller than the other, so that the pin may be
inserted or withdrawn from the connecting.rod.
The De Dion Motor is made with conical ended cross
head pin , but the parallel fitting is more simple , and
practically as good.
The connecting.rod (Figs. 48 and 49) is another nice
piece of work. Here again the vital point is the right
angle bore, for the slightest deviation (especially at the
larger or crank.pin end ) would cause considerable trouble
in working
Somemakers fit one-piece connecting-rods, mild steel
stampings with case. hardened ends ; but the wear is very
considerable , and the engine soon sets up knocking with
some loss of power, so that I prefer a bushed connecting
rod as shown , not only because it may be renewed, but a
greater bearing surface is secured . The bush may be
of steel, hardened and lapped , or of phosphor bronze.
The former is preferable if the hardening and lapping
out to size be properly done, but the bronze or gun metal
bush is easily made, reamed to size, and easily renewed.
It will be noticed that oil channels are drilled in both
ends of the connecting-rod, and these should on no
account be omitted ; a set pin may also be inserted to
prevent rotation of the bush . If perchance the drilling
of the connecting-rod is slightly out of square, it must
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FIG

18+
- 52 47.- CROSSHEAD Pin .

tricily, when the boring may be done. Great care is re
quired in cutting off the rings; they should be clean cut
with a newly -ground tool, just the least bit wider than the
grooves in the piston , so that they may be smoothed up a
ground fit with emery on a surſace plate or sheet of plate

piece ofwork to deal with in an ordinary lathe - namely,
the combustion chamber and combined cylinder cover, as
shown in Figs. 52 to 55, in which Fig. 52 is front view ,
54 back view , both in elevation ; 53 is a plan view , and
55 a side view in section , with the cage for the inlet valve
holding down bolt in position.
The best way to commence work on this casting will
depend on the tools at command, and a 6 -in . gap bed
lathe with large surface plate will be required , also a
drilling machine for the bolt holes, & c., which , in any
case, had best be drilled first.
These bolts are four in number and of ii mm . (or
7-16ths in .) diameter, and pass down through the semi
circular slots cast in the cylinder radiating webs, the bot
tom end of the bolts or studs being screwed into the top
of the crank chamber, so that the whole of the engine
cylinder and combustion chamber is held together by the
four long bolts, and the removal of the four nuts gives
quick access to cylinder, piston, or other internal parts,
This being one of the features of the De Dion design .
The casting should be carefully marked off in the usual
way with chalk and scribing- block , & c., to correspond to
the drawing (Fig . 53. )

0
-25 .
t

hii
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< 23

180 mm

y

K

be corrected by very slightly bending the rod just above
the eye, testing carefully for parallelism of the holes
either on parallel mandrels or by other means in the lathe.
The piston rings (Figs. 50 and 51), of which three are
required , should be turned from tough, close -grained cast
iron , the casting taking the form of a pipe with enlarged
or flanged end for secure grip in the chuck .
The outside should be turned first to 74 mm ., and the
chuck then set over i mm . to give the requisite eccen
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Figs. 48 AND 49. - CONNECTING ROD .

glass, as it is most important that there be no side shake
between piston and rings. Whilst the casting is in the
chuck it will be well to turn a few spare rings, as they are
easily broken ; and I would also suggest the advisability
of turning up a few replacement rings - say, 1 mm . larger
than the size shown in the drawing, as after a certain
length of time the engine cylinder wears somewhat, and
the original rings fail to give good compression .
The saw cut through the thinnest part of the piston
ring is made diagonally as shown; but it will be necessary
to cutaway a small piece to allow of the compression of
the ring into the cylioder ; and this fitting should be
carefully done with a file, so that the two ends of the
piston -ring are brought into contact when the ring is
pressed into the cylinder.
After taking the finishing cut on the outside of the
piston ring casting, and before setting it eccentric in the
lathe, finish the outer surface with emery cloth or emery
stick , and smooth file until a bright polished surface is
produced, and after cutting off in the latbe, but before
making the diagonal saw cut, grind the sides of the rings
with oil and emery on some flat surface, fitting the ring
all round its circumference to the gauge, or to the slots in
the piston ; but in the absence of a gauge the micrometer
will tell to a nicety where we are on this job .
Wenow approach an important and somewhat difficult

All measurements are, ofcourse , important, and should
be exact, but especial care must be taken with the centre
to centre measurement of 62 mm ., otherwise the exhaust
valve fitting will come out of line and work badly .

6K
37

68

Figs 50 AND 51. - PISTON RINGS.
The hole in the centre is drilled 10 mm ., to be after .
wards tapped 13 mm . (or 12 in . ) for the reception of the
release compression tap. The four holding down bolt
holes are 75mm . apart, and equi-distant from the centre.
The whole of these holes should be drilled first,
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and present no difficulty if a decent drilling machine
is at hand and they are carefully marked off, for the
holes will greatly assist the chucking of the casting
for subsequent operations. The side wing forming the
valve chamber may also be tooled in part under the drill
ing machine ; but there will be little gain in this, as the
job will have to be completed in the lathe. A glance at
the sectional drawing (Fig . 55) will show that the casting
is a peculiar shape to handle in chucking on a lathe face

The casting should first be chucked to the faceplate
head downward, for the turning of the under face (c, c),
and the groove (d , d ), for fitting to the cylinder. The
four large bolt holes are not available for chucking, as
they come in the path ofthe toolwhen cutting the groove,
so the casting must be held down by a centre bolt, only
assisted by a side bolt through the valve chamber. As
the centre bolt will, of course, come to the faceplate
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plate, though the capped dome covering in and holding
down the inlet valve at a is not in one piece with the cast
ing, and a separate drawing of this part will be given , to
gether with the valve drawings, in the next chapter; but
the fitting named is included in the present figure to make
clearer the machining of the undercut groove by which
the dome is attached (6 , 6 ).
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FIG . 55

centre where there is no attachment, it will be necessary
to screw a special stud to fit the faceplate bore, and this
stud may be made to do double duty , for if the centre
hole (e) in the casting has been truly drilled in relation to
the outer flange, then the stud may be turned up a true
fit to this hole, and the casting will be truly chucked for
turning the groove d, which must be carefully gauged or
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fitted to the cylinder end. The groove is 6 mm . wide ,
and the diameter outside the cylinder 84 mm .
The difficulty , of course , in chucking this casting, is
caused by the irregular shape of its back in combination
with the fragile radiating webs, but hy using a hard
wood block under the flat portion of the valve chamber,
and passing through a holding down bolt, this may be
made the chief attachment, and a light grip on some
outer packing by means of the centre bolt will render all
secure .
On comple!ion of the underside of the casting, it will
be reversed on the face plate for the boring of the valve
chamber, and this will present no especial difficulty, be
cause a truer hard -wood block may be used as packing,
and there are five holes available for bolts .
The important point in chucking this, however, is to
see that the block face is true, and that when bolts are
tight up the under face of the casting is an equal distance
from the faceplate all round, and this should be tested for
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Model Yachting Correspondence .
South Shields Model Yacht Club .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -So far as I have been able to learn , the
first attempt to introduce model yacht sailing and racing
in this district was made in the early sixties. From 1862
to 1865 a spirited rivalry existed between the pilots and
shipwrights. The moving spirits among the pilots were
John Purvis, Wm . Tinmouth , Martin Purvis, Rob .
Raeburn , and Geo. Fenwick . Among the shipwrights :
Andrew Allen , James Richardson, John Clark , Wm .
Bird , John Kyle, Capt. Scarfe, Wm . Whittles, Dan
Cummings, Thos. Baldry, and Hulmes Richardson . In
1866 the first model yacht club was formed , the head
quarters being theWorking-men’s Institute.
As a natural sequence , a regatta followed in 1867, and
in 1872 the ambition of the local yachtsmen had risen

A FEW MEMBERS OF THE SOUTH SHIELDS M.Y.C. AT HEXHAM .
with the scribing block , as a very little deviation will
throw the exhaust -valve stem guide out of line.
The item of vital importance in tooling this valve
chamber is the forming of the exhaust valve seat at g ;
the angle of the lip ſorming the seating is 45 degs.
The critical point, however, is ensuring that the seating is
perfectly central in line with the bore of the valve-rod
guide at f ; because if this guide be out of line with the
valve, the latter can never work well, and , what is more
(assuming that the valve stem is a good fit to the guide),
no amount of ordinary grinding of the valve will bring
the two into line.
I am supposing the guide hole to have been drilled
first, when the casting was under the drilling machine, in
which case a piece of truly -turned steel rod may be tightly
fitted to this hole, and the whole casting centred by the
steel rod .
The exhaust-valve seat is rather far in , but with a stiff
tool the job may be done, though I much prefer to finish
off this valve face with a boring bar and cutter, the rear
of the bar being fed up with the back centre, and its front
nose turned down to fit the guide bore f, thus ensuring
perfect alignment.
( To be continued . )

to the requisition of a piece of plate . The cup was won
the first time by Wm . Swinburn , and Mr. Kyle held it
in 1873 against all comers, and again in 1875 , when it
became his own property .
In 1886 , the time of the laying out of the Marine Park
and construction of the lake, a new club, the S.S.M.Y.C.
was formed , and the Mayor for the time being, the late
Alderman James T. Eltringham , elected as president.
Prominent among those who took an active part in the
formaticn of a new club were the late Captain William
Ciy, Mr. Joseph Lawson , Mr. R. Swainston , Mr. T.
Tully , and Mr. T. T. Anderson .
Following on we come to the building of a splendid
boathouse , with 140 lockers, and the removal of one of
the islands out of the lake, which was only accom
plished in 1895, after the annual municipal elections, our
request being at last granted , thus giving us a clear sheet
of water of about 4 mile in circumference.
Our club can muster about fifty members. We have
the 10 , 15 , and length class boats, also 15 rating class.
For each class we have two cups, valued at about £ 10
each , and we have from filteen to twenty races yearly .
There are two prizes for each race, and most of our first
prizes were worth over £ 2 each. —Yours truly,
R. FERVIAL, Hon . Sec. and Treasurer.
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machined. The casting should be affixed to the frames
by 3 32nds io . countersunk head screws driven from the
outside.
Fig 46 shows the profile of the bogie equalising bars,
and four of these should be cut out of 3-32nds in . (No. 12
S.W.G.) steel plate, and a detail of the bogie pin is given
in Fig . 45. These parts are relatively simple and require
no especial description ,
After the horn blocks have been filed up and affixed to
the bogie frames by 3-32nds in . screws, and the end plates
and castings attached, the axle-boxes can be put in hand.
Each of the axle-boxes for the tender consists of five
parts — the main brass, front cover, lid and pin , and small
piece at back which acts as a keep . The main brass
should have a lug on top, and this lug should be slotted ,
as shown, to receive the equalising bar, and have a hole
drilled in it for affixing the lid. The lids should be fitted
so that they work stiffy, otherwise they will “ chatter '
as the engine runs. The axle-box should be filed up to
fit the horns, and have the underside filed flat and square,
when it can be clamped to an angle affixed to the face
plate or by any other means convenient to the builder,
and be bored and faced for front cover and then turned
round and have the projecting boss on theback turned up.
If not previously arranged for in the pattern , the recess
for pad and the vertical oilway must be filed in the box.
The front cover should be filed up to shape, laced on the
inner side, and be affixed to the axle-box by two 1-16th in .
screws having round (cup) heads.
The raised bcss on the back will not be continuous

How to Build a ModelCaledonian
Railway Express Locomotive,
“ Dunalastair No. 3."

(Continued from page 53.)
'HE article in last month's issue described the frame
THE
plates for the tender bogies (see Fig . 40). The
trailing bogie frames require a little modification at
the back to allow the guard iron , which can be shaped
out of a piece of the same steel plate used for the frames,
to be riveted to them . The guard irons — as the frames
are outside — must be set inwards, so that the ends come
approximately over the centre of the rail (see Plate VII,
Fig . 42).
Themain frames of the tender can, wbile steel plate
work is being done, be taken in hand. These frames
should be cut out of mild sheet steel, 1-16th in . thick ,
the outline shown on Fig. 41 being carefully transferred .
If possible, as the top of the frames are straight, select a
part of the sheet with a good straight edge and cut off a
strip , 238 ins. wide by about 3 ft. 3 ins. long, and divide
into two and rivet together with % in . copper rivets. The
centre lines can be squared down from the top edges on
both sides, and % in . boles, 3-16ths in . apart, can be
drilled along the outline and the superfluous metal re
moved with a cold cbisel on an anvil. The holes for fix .
ing bogie pin casting should be drilled for 3-32nds in .
countersunk headed screws. The buffer planks should

Tender

axles

16

976 .

557_over all .
3/8 "

mild steel

“ DUNALASTAIR No. 3."

mloo ?
Fig . 48.--AXLES FOR TENDER ,

--

be of 1.16th-in , steel, and be 54 ins. wide. The rear
buffer plank must be drilled for buffer and drawbars,
exactly the same as the front buffer plank of engine ; the
front buffer plank of tender is of the same size and, as it
hasno buffers, will require only one hole in the centre,
318 in . by 7s in . wide, to allow of drawbar to pass through
to the connection with tender. Both the buffer planks
should be connected to frames with g.in. angles riveted
inside and outside frames, and affixed to plank by
3-32nds in . countersunk headed screws — two to each
angle . The main ſrames are 4/2 ins. apart.
On Plate VII (Figs. 43 and 44) castings for the bogie
are shown. The bogie.pin casting, by reason of its shape,
will have to be placed in the mould sideways, and the
horizontal ribs and flanges for frames will have to be
tapered a little so that the pattern will leave the sand
more easily than otherwise would be the case. When
the flanges have been filed fat nd square to the proper
dimensions to fit between the frames, the pin centre can
be accurately marked and the casting bolted to the face
plate of the lathe ; and have the seating turned up and a
hole drilled for a 3-16ths in . Whitworth thread.
The bogie ca ting can be treated in much the same
way, excepting that the hole for pin should be 3-16ths in .
not tapped , and the side flanges should have — besides the
holes for fixing screws to frames — an % in . hole , through
which the stud supporting the spring buckle should pro
ject. The casting should be thickened, or bossed, at
this point, so that a proper seating may be arranged for
the nut. (See Fig . 40 , August ist. ) The boss for bogie
pin should , in the pattern , project on the underside about
1-16th in . beyond the transverse ribs, so that it may be
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when the oil space under the axle is made, and to keep
the oil from running out of box a small piece of brass
should be well sweated on to the box. If thought neces
sary, this might be further secured by two small pins of
20 S.W.G.steel wire at the lower part. Before the front
cover is finally put in place, a small piece of felt about
58 in . by 5.16ths in . by 1 16th in . should be laid in the
bottom of the box for an oilpad ; wish this arrangement
the axle-boxes will only require oiling at long intervals.
The tender wheels can be cast in gun metal or soft iron,
according to which metal has been adopted by the maker
for those ofthe engine, from the same pattern as that used
for the engine bogie wheels, a slight addition being made
in the thickness of the boss, which should project on the
inner side 3 32nds in . beyond the face of the tyres, and
I- I6th in . on the outer side. The axles should be turned
up between centres to the sizes shown on Fig . 48 from a
2 in . bar ofmild steel, and the wheels and axles fitted
together and finished in a similar manner to that recom
mended in previous articles on the construction of the
engine (see March 1st, 1901, issue of THE MODEL
ENGINEER , pages 104 to 106 ).
It should be noted that the dimensions given on the
drawings are finished sizes, and allowances must be made
in the patterns for shrinkage and macbining where neces
sary, and that the scale to which the drawings are here
reproduced is quarter and half full size for the i in . scale,
for general arrangements and details respectively ; and
sufficient figures are given to enable themaker to mark off
full size with perhaps the help of the reproduced scales
for the 34 in . scale model.
( To be continued )
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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. ]

What is HEAT ? ANN What is ELECTRICITY ? By
Frederick Hovenden, F.L.S., F.G.S., F.R.M.S.
London : Chapman & Hall, Ltd. Price 6s.
In an endeavour to solve the two questions included in
the title of his book , Mr. Hovenden has been prompted
by the fact that the phenomena of what is termed " life "
are really phenomena of molecular energy, and that a
reasonable explanation of the nature of heat and elec
tricity , which are the two principal factors in molecular
energy, would give the proper data for understanding
what " life " really is. The present book is therefore an
introduc'ion to his later work , “ What is Life ? ” In the
pages before us we find much that is entirely opposed to
the recognised mathematical and physicalprinciples which
we have been accustomed to regard as having been proved
beyond dispute by scientists of world -wide fame, and so
thoroughly well have these principles been instilled into
our minds that we confess to a difficulty at times in
accepting the author's reasoning. Especially do we find
ourselves unable to agree with the arguments advanced
by Mr. Hovedden in support of his condemnation of
mathematical processes. However thismay be, we fully
recognise the conscientious and well-informed manner in
which the book is written , andwe must confess to having
found it most interesting reading. Toanyone who wishes
to investigate the subjects of heat and electricity, apart
from their mere experimental and commercial applica
tions, we can commend this book with the assurance that
there is plenty of food for earnest thought to be found in
its pages. Destructive as he is in his criticisms of present.
day scientific conceptions,Mr. Hovenden has the courage
to presenthis own alternative ideas, and to quote numerous
experiments in support of these. The book , which con
tains over 300 pages and about 100 illustrations, is pro
duced in excellent style .
THE TELEPHONE SYSTEM OF THE BRITISH POST
OFFICE . By T. E. Herbert, A.M.I.E.E. Second
Edition . London : Whittaker & Co., 2 , White
Price
Hart Street, Paternoster Square , E.C.
35. 6d. Postage 4d. extra .
A telephone handbook , dealing with the Post Office
system , was badly wanted, although it is questionable
whether one volume of moderate size could fairly cope
with all details. Nevertheless , the book now before us
attempts this task , and indeed accomplishes it fairly well.
The faults in the book are obvious— the paper is not
suited to the best rendering of the illustrations, many of
wbich are very poor. It was not possible, perhaps, to do
more in so comprehensive a book at a low price, and we
have no doubt the volume will be an extremely useful
one for all who have come into contact with Post Office
telephony.
CYCLE REPAIR AND MAINTENANCE . Second Edition .
GLASS : DECORATION AND REPAIR . No. 34 .
AMATEUR CURATING . No. 35, “ Useful Arts and
Handicrafts ” Series. London : Dawbarn & Ward ,
Limited , 6 , Farringdon Avenue, E.C. Price 6d.
each . Postage id . extra .
We are glad to see that a second edition of “ Cycle
Repair ” has been called for, since it is a practical, up to.
date booklet, which most cyclists who are not actually
cycle builders will find extremely useful. The author
clearly explains how the reader can do his own repairs,
many of which are usually looked upon as serious enough
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for the professional cycle repairer to deal with . No. 34,
“ Glass : Decoration and Repair,” deals with painting on
glass, frosting, silvering , etching, cutting, repairing, and
a number of other processes . Some useful recipes are
given for cements, cleansing agents, luminous paint,
crayons, and etching fluids. The latest book in the '* Use
ful Arts ” Series, No. 35, gives instructions for the pre
paration, arrangement and preservation of objects for the
home museum .
Case making, labelling, protection
against insects, damp, & c., are described in simple
language, and illustrated with many diagrams,
ELECTRICAL DESIGNS. Reprinted from the American
Electrician . New York : American Electrician Com .
pany, 120, Liberty Street. Price 2 dols. (including
postage).
We cannot overrate the excellence of this production.
It is a book of instructions for building small motors, test
ing instruments, and other apparatus, and is copiously
illustrated with most carefully executed drawings. The
idea has been to give a series of practicaldesigns of eff .
cient machines, & c., but requiring the minimum of fitting
and turning work . We think this object has been admir.
ably secured . Instructions for building nine motors of
capacities ranging from one-sixth to 3 h.-p., several
dynamos, direct and alternating, rectifers, and experi
mental machines, form the first portion of the book. The
remainder includes particulars of small transformers, re .
active (or choking) coils for arc lamps, rheostat, volt, and
ammeters, galvanometers, simple storage batteries, arc
iamps, Nernst lamps, induction coils, Tesla coils, a
Wimshurst machine, telephone, and dry battery . This is
indeed a volume for the practical amateur's bookshelf,
and we confidently expect the enterprise of our American
contemporary will be fully appreciated by readers on this
side of the Atlantic.
MANCHESTER ROYAL EXCHANGE DIRECTORY , 1901.
Compiled by Richard Collinson. London : John
Heywood, 26 and 30 , Shoe Lane, E.C. Price 75. 6d.
net. Postage 3d.
The 1901 issue of this directory will be looked forward
to by those who have found the usefulness of previous
editions. It contains some well printed portraits of the
Exchange officials, and is altogether carefully produced.
POCKET- BOOK OF ELECTRICAL RULES AND TABLES.
By John Munro , C.E., and Andrew Jamieson,
M.I.C.E., F.R.S.E. Fiſteenth Edition . London :
Charles Griffin & Co., Limited , 12A , Exeter Street,
Strand, W.C. Price 8s. 6d. Postage 3d .
This pocket-book may very well be regarded as the
standard pocket-book of the electrical profession , and by
reason of the thorough and complete method of presenting
information adopted in its pages, the electrical engineer
will find very little to induce bim to part with his copy
for many years after obtaining it . We have turned up
all sorts of unusual electricalmatters, and find them uni
formly well treated by competent authorities in every
case . To those who have made use of former editions of
the book , these remarks will not, perhaps, appear to do
justice to the volume, but we may make the posi'ion
clearer by remarking that Munro and Jamieson's elec:
trical pocket book occupies just the position in the elec
trical engineer's work that the ever present “ Moles
worth " takes on the mechanical engineer's desk . Some
important details in connection with this pocket-book are
that its pages number over 700, and that its size is about
5 by 31, that the binding and paper are of the very
best, and it would be hard to imagine a more compact
method of presenting a great mass of information . The
professional electrician cannot but regard it asan essential
portion of bis equipment.
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at each end , and have puts on each side of plate, making
a very rigid frame. The distances of the centre lines of
the various bores were then marked out on the plates,
and small holes drilled .
Before marking the cylinders out and fixing them to
the frames, I borrowed a heavy rachet brace , and had
special drills made to suit the various holes to be bored,
and then putting the top centre of the rachet in the hole
in the plate and the point of the drill in the centre of
cylinder, I proceeded to bore , and was very pleased to
find that the holes came out very true and in line. Το

Model Vertical Compound

Engine .

By J. Hendy.
Y ambition when commencing to make my engine
MYwas to see how much of it I could do myself
without the help of others, so that when it was
finished I could point to my engine as my very own.
Rough working drawings were first made, and from
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Fig . 1.–MR. J. HENDY'S VERTICAL COMPOUND ENGINE.
these, with the help of a pocket knife and a file , the
patterns were cut out. The cylinders and steam -ches's
are cast all in one, and have lugs on them to receive the
steel standards. They were cast in this manner for the
purpose of boring them myself, which was my chief diffi
culty. As my lathe is only 2- in , centres, I could not do
the boring on it, and to get over the difficulty I devised
the method shown in Fig . 4 . The two plates shown
are 9 ins. hy 5 ips. by } in . thick , and are drilled with
holes for 58- in.studs at ihe ends. The studs are scren ed

finish the cylinders, a lead lap was then put through, and
the holes ground to a good face.
The cylinder and valve chest covers are all made of
mild steel, turned from ungainly pieces picked up on the
scrap heap. The pistons are of brass, and have a gun
metal ring fitted to them . The piston-rods are of silver
steel screwed into pistons, and further secured by lock .
nuts on top. The connecting-rods were made of mild
steel from a solid piece about 4 in . by 3/8 in ., which was
first centred and roughly turned in the middle, and as the

II2
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forked little end is at right-angles with the lugs at foot,
the rod was then made hot and twisted .
The valves are of the piston type, and are turned from
oddments of rod brass, and the rods are screwed into the
centre of the “ spider ” at the top and secured by a lock
put.

The following are a few leading dimensions of the en
gine, and further details can be scaled from the drawings,
which are reproduced half full size :
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Fig . 2. - PLAN OF CYLINDERS.
The eccentric sheaves were turned from a piece of mild
steel, and the straps made from 3-16ths in , sheet brass,

PART OF MR. J. Hendy's WORKSHOP.
bored and then sawn through after being filed to the re
quired shape.
The bedplate is of cast iron, fitted with phosphor bronze
bearings and mild steel keeps. The seating for brasses
of bearings were made so that they should come truly in
line by packing the bed plate up from the bed ofthe lathe,
so that the centres of the bearings coincided with the
centre of the mandrel, and drilling a hole right through

How the
Cylinders
were
Fig . 3 .
bored
PHOTOGRAPH OF MR. J. HENDY'S MODEL VERTICAL
COMPOUND ENGINE.

the three bearing lugs on the engine bed, pushing it up
to the drill with the tail-stock . After this the holes were
sawn down from the top to allow the upper brasses of
the bearings to be fitted .
The crankshaft was built up from silver steel, thewebs
being shrunk on . The flywheel was turned up from a
solid piece ofwroughtiron cut off a bar 4 ins. in diameter.

In conclusion, I may say that I have given an accurate
description of the method of construction of my engine,
and what I wish to point out is that onemodeller makes
everything out of anything, and the other cannot get on
without the help of others. My desire was to be placed
in the former category , and it has by the construction of
this engine, I think , been attained.

1
September 1, 1901.
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The Editor's Page .

HE note we inserted in a recent issue with regard to
THEthe remarkable hill in Scotland, up which cyclists
can ride without working their machines, bas
aroused a good deal of interest among our readers. We
hardly expected that we should receive any seriously
attempted explanation based on electrical or magnetic
grounds ; but we quote from one such communication
below . A little consideration of the subject will readily
show that any theory of attraction , either electrical or
magnetic , must be untenable, as once the luckless cyclist
had been drawn to the spot where the attracting force was
concentrated - i.e. , the summit of the hill — he would find
it a matter of extreme difficulty to get out of the region of
influence of such a force , sufficient to pull his machine up
a hill several hundred yards in length . However, this is
what our correspondent, “ M. J. C.” (Finsbury Park ) says:
“ Very often when riding on my bicycle in the country
I observed that when riding down a hill I had to use
comparatively more effort than I made to climb up to
its top ; and the steeper the elevation was, the more I felt
that I was being dray towards the summit. This was
not a little surprise to me at first, as I was a total stranger
to billy countries, coming from the flat country of the
Pharaohs (Egypt). Like some of your friends, I resort
to that great invisible factor, ' electricity ,' as the cause
of this phenomenon , and this is how I explain it. Accord.
ing to the laws of distribution of electricity over an irre .
gularly -shaped body, this fuid has a greater intensity in
the parts tending to end in a point. The earth , although
(taking it in a whole ) is not quite irregular in shape,
presents, however, an irregular (rough ) surface, and the
electric fluid which , as we all know , exists in the terres .
trial globe, is distributed all over it in accordance
with the above laws. Thus, an elevation in the
mountain , bill, & c., contains more
shape of a
electricity than any flat portion of ground adjoining
it, and consequently a greater power of attraction . And
that is what gives rise to the subject we are just dealing
with . I believe this theory is nearer to the criterion '
(I do not mean the restaurant of this name) than any
other that people might put forth ; so much so , that in
stormy weather, when the atmospheric electricity plays
such an influential part in the condition of the terrestrial
elements, the phenomenon is more noticeable. Ofcourse ,
I grant that magnetic grounds should claim someof these
cases as their own doings, but all the hills are not mag
netic grounds." *
To ourmind a far more reasonable , and , indeed, we
think , the only possible explanation , is that contained in
the following letter from “ T. J. F.” (Ballyclare ), who, it
will be noted, has had actual experience of the bill in
question . He writes : — “ I have been greatly interested
on reading over the Editor's Page, in the last issue of
THE MODEL ENGINEER, by observing the two para
graphs re ' the bewitched brae ' near Ayr . On the
22nd ult. I was cycling from Stranraer to Glasgow , vid
Ayr, in company with three other cyclists, and having
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heard of this wonderful brae, we decided to take theroad
on which it lies from Girvan , in preference to the more
direct and shorter route . When we came in sight of the
hill - it is called Croy Brae — we found the road took a
sharp turn to the left, and a few moments later, after
passing the turn, we reached the so -called foot of the in
cline. I was riding a free-wheel cycle, and accord
ingly , to test the truth of the report, I allowed
the machine its own will, and was surprised to
find that it actually went up the brae as it would go
down an ordinary hill. I dismounted at the top and
cycled back again , and found I had to pedal stiffly to
reach the bottom . So much for my experience, and now
for the explanation of the phenomenon. I have heard
the electrical and magnetic theories, but that is all moon
shine. If either theory were correct, bow would the pro .
pounders of such theories account for the fact that in wet
weather the water actually appears to run up the hill ?
No electric or magnetic influence would cause this. The
true explanation of the mystery is, that it is a splendid
optical illusion . Engineers from Glasgow have lately
surveyed the hill, and they find that it actually dips as
much as I in 70 towards Ayr, and the so -called top of
the brae is 17 ft, below the bottom . Yet the deception
is perfect. Viewed from a distance the brae seems to
rise, and even when you are on the brae you cannot but
believe it rises in front of you . The peculiar sweep the
road takes, and the situation , shape, and height of the
hedges on either side are supposed to be the cause of the
illusion . However, the Croy Brae is worthy of a visit, if
optical illusions in Nature are being sought for.”

“ E. A. B.” (Leamington ) writes :- “ I have set up
electric bells all through my house, together with night
alarms. Nobody can go down my stairs without ringing
my night bell. I bave telephones from one room to
another, and small electric light from a battery ; and for
all this I have to thank your valuable little paper.” We
may say that we frequently hear from readers who have
been successful in constructing the various models and
appliances described in our journal, and letters of this
kind are especially valued by us.
The Summer Meeting of the Institution of Junior
Engineers took place this year at Plymouth and Devon
port from August 12th to 17th . The programme in
cluded visits to H.M. Dockyards, Devonport ; H.M.S.
Cambridge (gunnery ship ) and H.M.S. Defiance (torpedo
school ship ) ; Keyham Dockyard Extension Works ;
Keyham Steamyard and Royal Naval Engineering
College ; Royal William Victualling Yard ; Saltash
Tubular Bridge, and other places of engineering interest
in the neighbourhood. We hope to give some further
details of this interesting meeting.
The entries for our Competition No. 15 , for the best
design for a model electric locomotive, are now under
consideration of the judges, whose decision we shall pro
bably be able to announce in the next issue.

114

The Model Engineer and Amateur Electrician .

Commercial Aluminium

Zinc

Workshop

September 1, 1901.

Wrinkles

and

Alloys.

Recipes .

'HE interest which most model engineers feel in
alloys of low melting points, and especially those
THE
in which aluminium formsan important ingredient,
induce us to print the following extract from The Electro
chemist and Metallurgist.
No alloys containing more zinc than aluminium have
any special valuable mechanical properties, nor even
the alloy of equal parts of both. The alloy Al - 2 ,
Zn - 1, reaches a tensile strength of 40,000 lbs. per square
inch , melts at 425 degs. centigrade (which is but little
more than the melting point of zinc), does not easily
oxidise , and takes a fine finish . It closely resembles a
high -carbon steel in character, and is the hardest and
strongest of the Al-Zn series. Its specific gravity is 3.8.
A contraction of 17 per cent. takes place during alloying.
The alloy Al - 3, Zn - 1, is the most generally useful of
the series. It is softer than the last - tensile strength ,
35,000. It is not malleable, but yet not brittle, bending
before breaking. Hence, castings may be straightened
out. Specific gravity 3:4 , contraction 14 per cent.; good
castings are yielded. When made from pure metals it is
equal to finest brass in the lathe and under the drill and
fire. Its colour is equal to that of aluminium . It is used
for scale beams, astronomical instruments, lightmachine
parts, testing machines, surgical appliances, & c. Below
25 per cent. zinc the strengths of the alloys decrease
rapidly . The 15 per cent. alloy can be rolled and drawn;
tensile strength 22,330 lbs. per square inch .

( The Editor will be pleased to receive for this column practical
wrinkles and recipes which readersmay have found useful. In
all cases it should be clearly stated if the information isoriginal
or not, and in the latter case the source should be mentioned .
Original itemswill have the preference for insertion .)
To Make Leather Supple. - First damp it and
then oil immediately . The joint action of the water and
oil are necessary .
I. Cement' for Leather. - Fuse 50 grammes fish
glue with 50 of whey and 50 of acetic acid , and add 50
of pounded garlic. Mix with whole solution 100 grammes
of gelatine in 100 of whey and 50 of 90 per cent. alco
hol. Incorporate both solutions by beat, and filter,
II. Cement for Leather, --Melt 100 ozs. of fish
glue in bot water; add 3 ozs. glycerine and 3 ozs. bi
chromate of potash .
Substitute for Killed Acid in Soldering.
In 10 galls. water dissolve --Hydrochloric acid , 4lbs., or
sulphuric acid , 3 lbs., or acetic acid , 6 lbs; tin chloride,
4 lbs. ; sal ammoniac, 1 lb., or common salt, 1 lb.; zinc
chloride, 10 lbs.
Polishing Cloth for Copper. - Paint cotton cloth
with following mixture and dry it
4 OZS.
Soap
Water
20 OZS.
2 Oz3.
Tripoli
To Cut Sheet Glass.Sheet glass may be cut
fairly well with shears, if both glass and shears are held
entirely under water during the operation . The shock
and vibration during cutting, which tends to crack the
glass in all directions, is deadened by the surrounding
water.- “ WORK ."
Making Screw - Dies. - In a good many shops
home-made dies of a small size are considered to be
tougher and to work better than the commercial article .
The following hint, from an American source, appears to
be worth repeating : -“ When the blank is all tapped and
ready to receive the lead, make it a point always to put
the lead on the opposite side from that which the tap
entered, because the die will then cut freer and without
binding, and will leave the threads sharper and more
perfect in every way than if the lead were placed on the
side the tap entered. The tap leaves a very slight taper ,
and that this eases up the cutting-quality of the die and
prevents dragging."

The Smallest Model Engine in the World .
E are indebted to the columns of our contemporary,
WEPower, for the following description of what is
probably the smallest engine ever made. This modelhas
just been completed by Mr. a . G. Root, a jeweller, of
Danbury , Conn., U.S.A. It is a horizontal engine, and
stands on a piece of metal the size of a 10-cent piece.
Other small engines have been made in other parts of
the world ; but it is claimed the smallest that has ever been
heard of before was an upright engine , which occupied a
floor space of only half -an-inch . Mr. Root's engine is
therefore smaller than that one, for if it had been built as
an upright, it would occupy a floor space of only 7.16ths
io . Mr. Root has been working at it during his leisure
time for several months. When the power was first
turned on it started off as nicely as an accurately adjusted
engine. The finish of the little machine is of the finest.
The materials ofwhich it is made are gold , silver, brass ,
and steel. The band of the flywheel is solid gold .
It will be interesting to noe someof the dimensions of
The steam chest measures 6-32nds by
this machine.
9.32nds in . , the cylinder 8 32nds by 9-32nds in . The
stroke is 6.64ths in ., and the extreme length of the main
shaft, which is of steel, is 5 16ths in . The diameter of
the flywheel is 7-16ths in ., and the width of the flywheel
band is 7-64ths in . The diameter of the main shaft at its
largest point is 3-64ths in . The extreme length of the
crankshaft is 4-16ths in ., and the diameter of the crank
wheel is 6 32nds in . The extreme outside diameter ofthe
cylinder, which is sheathed with ebony, is 3-16ths in ., and
the bore of the cylinder is 5 64ths in . The diameter of
the feed pipe, which is made of silver, is 2-32nds in .
The diameter of the valve rod is 1.64th in ., and the
diameter of the piston - rod is less than 2 64ths in . The
weight of the engine complete is three pennyweights .
The engine was built entirely by hand. The power
which is used now to run it is compressed air.

THE RAILWAY CLUB. - On Saturday, July 27th , the
London members of the Railway Club paid a visit to the
running sheds and repairing shops of the London,
Brighton and South Coast Railway at New Cross, Mr.
R ) . Billinton, locomotive superintendent, having kindly
given the necessary permission, Mr. Trangmar, who is
in charge at New Cross, had provided two conductors ,
and two parties were therefore formed . The repairing
and carriage shops, the new breakdown crane, and the
toolroom were first inspected . The sheds themselves
were next visited, and the greater portion of theafternoon
spent in examining the locomotives in them . There are
straight-road sheds, one of which is the original shed for
the old London and Croydon Railway , and a very small
round house , used for the late Mr. Stroudley's well-known
“ Terriers ,” or, as the staff term them , “ Rooters."
During the afternoon , “ Wolferton ," one of the improved
“ Sirdar " class which Mr. Billinton has just placed in
service , came in , and attracted considerable notice . An
inspection of the oil gas plant terminated a very enjoyable
and instructive visit, for which great thanks are due to
Mr. Billinton , to Mr. Trangmar, and the conductors .
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Practical Letters from

Our

Readers ,
[ The Editor invites readers to make use of this column for the fuli
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume it desired , but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .]
On Firing Model Locomotives.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , I have seen the interesting article in
THE MODEL ENGINEER of August ist re fuel for the
model C.R. Locomotive, and note a 2 %2 ins. Swedish
blowlamp is suggested as being the best for same. I
think this a good opportunity of relating my experiences
in my loco . boiler with a similar lamp.
In all the following experiments , the exhaust was con
nected to steam -pipe direct, without engine working, as
mymotion is not quite finished.
My boiler is practically the same size as Mr. Pearce's
C.R. boiler, but is different in construction, as seen from
the following data - firebox : 5 ins. long, 278 ins. wide,
with | in . water space all round and 4 % ins. high to
centre line ofboiler. There is one 134 ins. Aue from fire
box to smokebox, which is crossed by fifteen ſ in . water
tubes ; other four 48 in . water-tubes in firebox make up
a total heating surface of 137 sq . ins.
I have been experimenting with a 272 -in. Swedish
blowlamp, as stated above , and find that when a blower
is used there is nothing better for raising steam quickly.
When steam is up, however, and regulator turned on ,
this creates far too much draught through firebox for
these burners, even though exhaust nozzle is removed
altogether, and draws flame straight up without playing
on ends of firebox at all. This also allows cold air, to a
certain extent, to pass through firebox, which, of course ,
makes pressure gauge fall, in my case, to 5.lbs.
In my case I am wanting as much heat in smokebox as
possible for trying superbeated steam , by placing a few
coils of pipe there as proposed by Mr. Greenly in The
MODEL ENGINEER, and also a feed -water heater, my
pump being worked off engine, so I think this is necessary .
To try and overcome the foregoing faults I tried wire
gauze of two or three different gauges over bottom of
funnel for exhaust to pass thrɔugh, and therefore check
the draught through firebox, but found that in order to be
of any use at half-steam , there was a slight pressure
formed in smokebox on regulator being opened full,
which caused the draught to go the wrong way,and blows
flame out at bottom of firebox.
Failing this I then fitted a baffle plate in firebox to
spread the flame more evenly ; but after trying no less
than five different alterations with same, found that lamp
will not burn freely, and makes a horrid smell, which i
could not remedy,
Itmight be possible to fit a by-pass valve to exhaust so
as to be easily regulated ; but this would complicate
matters in smokebox very much , which is a thing rather
to be avoided than otherwise in models. Thismight also
cause back pressure in cylinders.
After all these unpleasant experiences, I have tried
methylated spirit. I have made a lamp with twenty .
three burners, 3-16ths.in . diameter, arranged in three
rows, and although this takes nearly two minutes more
than blow -lamp to get up steam , I have no difficulty in
keeping up 17 lbs. of steam with regulator full on , and
using a 3-32nds-in . exbaust nozzle, which I think is very
good , when you take into account that there is no engine
connected , and, therefore, no slide valves to cut off steam ,
In doing this the spirit used is enormous, so that so many
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burners as I have can hardly be recommended if economi.
cal working is desired .
If you think this rather long article, which is based on
actual experiences, is worthy of a place in your excellent
paper, I shall feel obliged , as possibly some other of your
readers may have had experiences which would be in .
teresting if related .
I intend sending on particulars if my model when
finished, which is a tank loco of my own design , with
automatic reversing gear, of which I shall not say anyº
thing at present until it has gone through the experimental
stages, which I shall hope will be in three or fourmonths.
-Yours faithfully ,
W. D.
Aberdeen .
Rimering Model Cylinders .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - Readers who do not possess a lathe or
good drilling machine, and who wish to bore a steam
cylinder, can do it quite as well by rimering with a very
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cheap tool, which I propose to describe. The tool in
question is made from an old flat file a little larger than
the bore of the cylinder which is to be machined . Grind
all the teeth out and forge it to a convenient shape for use ,
somewhat as in the sketch Fig . 1. Then file the two
edges to a bevel to form cutting edges, as seen in the end
view of Fig . 1, where a and b are the cutting edges men
tioned . At the end E of the rimer the width should be
reduced to make it a little taper as shown, so as to enable
it to start, and all the rest of the rimer beyond the dotted
lines C , D , should be parallel. The tang end B should be
forged square to fit any convenient tap wrench the reader
may have .
The rimer is now complete , and should be hardened in
the following way . Heat it to a dull red and plunge
into cold water ; this will render the steel very hard , and
it must then be “ let down ” to the right temper for use.
To do this , rub the surfaces with a little linseed oil and
apply equally to the fire so as to burn the oil off, and
directly after this happens, cool. Now try the rimer in
the cylinder bore, and if it enters correctly , fit two pieces
of common wood of half-round shape between the rimer
and sides of cylinder, as shown in Fig. 2, holding the
cylinder firmly , and start turning the rimer by means of
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the tap wrench . Provided the wood is well fitted, the
rimer will work its way in of itself ; but if it does not do
this, tap lightly to feed it up to the work . When the
rimer has gone right through the cylinder, you will find it
leaves a beautifully smooth hole.
If any reader finds any difficulty other than those men
tioned herein , I shall be pleased to assist him . - Yours
truly ,
W. E. COLES.
Chippenham .

An Improved Stud - Block .
TO THE EDITOR OF The Model Engineer.
SIR, - The accompanyingsketch illustrates an improved
stud-block . It is constructed somewhat on the usual
lines, with this important difference — that the setscrew
SS has a left hand thread. The advantage of this is ob .
vious. When the stud is screwed home in the usual man .
ner, and stud-block is being removed, it is unnecessary to

A
H
SS

L
Spanner

Left hand
thread

T

hold the stud block with a spanner to prevent stud from
being slackened back . All that is necessary is to rotate
setscrew SS in a right-hand direction ; the stud block can
then be removed . Only one spanner is required in use ,
as shown at L ; it has a tommy-bar T formed on the end
to enter hole H of setscrew . - Yours truly ,
“ STUD .”
Cork .

To judge by letters in the Autocar, the cost of “ mo.
toring ” works out at about is. a mile.
The American Machinist is sarcastic on the subject
of torpedo-boat destroyers. With reference to a new
Russian cruiser, which is called " a destroyer of torpedo
boat destroyers,” our contemporary remarks :- " The
sure destroyer of the entire species is rust . Wars do not
affect them , and they have had no effect in war.” Torpedo .
boat destroyers are of use, however, as patterns for readers
of The MODEL ENGINEER to copy !

and Replies .

(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journalare replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the baper only, and the sender's name should be in .
scribed on the back . (a) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt,but an intervalof a few days
must usually clapse before the Reply can be forwarded . (s)
Correspondents who require an answer inserted in this
column should understand that someweeks must elapse before
the Reply can be published . The insertion of Replies in this
column cannot be guaranteed . (0 ) AUl Queries should be
addressed to The Editor , THE MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London , E.C.]
The following are selected from the Queries which have been replied
to recently :
(4284) Model Compound Locomotives. H. B. (Gothenburg,
Sweden ) writes : I have subscribed in your valuable paper,which
I like exceedingly, since January, 1900, but I have noi yet seen
any attempt to make a model compound loco . I think it would be
very economical to build a compound loco, one of L. & N.W.R.
“ Jubilee " class , or a Vauclaine compound which would , no doubt,
be easier to arrange . It would be very instructive to hear Mr.
Pearce's and Mr. Greenly's opinion on model compound locos.
I, too , find the standard gauge ( 3 ) ins.) rather large - 2 % ins. would
be just right. Would you kindly answer me the following ques
tions ? (1) What would be the bore of l. P. cylinder in a 4 cylinder
compound loco with H.P. cylinder, * in . bore and 1 ins. stroke?
(2) Which would be the best type, a L. & N.W.R. Jubilee," or
a Vauclaine compound (as Baldwin Works build them ) ? (3) What
boiler pressure should be necessary to work the model ? (4) What
size of steam and exhaust pipes, steam and exhaust ports ? (5 )
Would a connecting.rod
, 7 ins. (about) be too long (as in the At.
lantic " type) ? (6) Would a " Vic " injector be too large for a f-in .
scale model ? Boiler - 3 ins. diam ., 12 ins. entire length , heating
surface about 175 sq . ins. (7) How to arrange brakes ? (8) Would
brass rails (see January 15th , 1900) be too large for a -in. scale
model? (9 ) What fuel to be used ?
A Vauclaine compound would, no doubt, be easier to arrange if
valve could be worked out in a practicalmanner ; but a 4-cylinder
Webb compound would be better in that, if not a success the inside
( L.P.) cylinders could be disconnected , and engine worked as a
simple. Mr. Greenly is of opinion that compound model locos
would , if properly worked out, present a saving over a high
pressure (both engines being worked in full gear) model ; but if a
simple model were fitted with a gear which would automatically
" notch up " to } in. stroke, the simple would be more efficient
because of reduced cylinder condensation and lessened friction - due
to fewer working parts. Yes ; 37-in . gauge is rather large, and f-in .
scale is rather small, and not a scale to which models can be made
with certainty of success. 58 in . scale with 3 ins. gauge is a very
good size - not extreme in size, either large or small, and to which ,
with initial care, a successful model can be made without great
difficulty on the one hand or cost on the other . We would not
advise a compound loco less than 4 in . scale. (6) “ Vic " injectors
are about small enough for i.in. scale locos. We should ad vise
ratios of cylinder capacity of two to one. For 4 in . scale the
high pressure should be about 58 in . by 1 ins., and boiler pressure
(7 ) See the
50 lbs.; heating surface 200 sq. ins. if possible,
Dunalastair " articles as to brakes, (8 ) Tin rails (as sold by
Messrs. W. J. Bassett-Lowke & Co.) are right size for fin . scale
models. (9) Methylated spirit in wick lamp is the only thing
available for } in . scale models. Oil fuel can be arranged for 58 in .
scale, and not for lesser sizes.
(4246 ] G.N.R. “ Singles." F. T. G. (East London , S.A.)
writes : I want to make a model locomotive ( in . scale ) of a
single driver leading bogie engine, similar to G.N.R. 266 or 93,
with outside cylinders. Would you kindly give me particulars and
drawings (as you did to Query 3558 , April 15th MODEL ENGINEER)
for above, also gauge of rail ?' I am afraid I am asking you a great
favour, in the face of not being able to give you a definite number
of engine as guide , but, unfortunately, living so far away, my stock
of information is very small, and I have only taken in your valuable
paper since January , 1900 ,as previous to that I had no idea of any
such paper being issued. I now look forward to it each mail.
Your description is quite clear, the G.NR singles are so well
known . We are about to prepare a short article, with drawings,
upon the G.N.R. 8-feet single loco , adapting it to various scales,
and we will especially refer to if 'in , scale. We are obliged for
your congratulations.

I

Drilling Holes.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —The following is a method of drilling
holes larger than the drill you are using. Grind the drill
out of centre and you will obtain a larger hole, according
to the amount you have ground the drill from its normal
condition . Where the drill breaks out of the work the
hole will be found to be the same size as the drill, but
that bit of fraze can easily be removed with a reamer or
F. W.GRIFFIN .
scraper. - Yours truly ,
Handsworth .

Queries

September 1, 1901.

September 1, 1901.
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(4273) Spiral Springs for 4 in . Scale Loco . J. M. (Peck .
ham ) writes : I am contemplating building a f-in . scale loco of
Caledonian Ry, engine. What size spiral springs should I require
for driving wheels ?
About 20 S.W.G. steelwire coiled into a spring /4 in . diameter
outside was used on a fin . scale Caledonian railway loco which we
have seen . The exact size and strength of the spring must be found
by experiment, and it is better that the spring should be a long,
flexible one, screwed up until the axle-box remains in proper running
position, than a stiff one, cut off so that, normally , the weight only
compresses it a little .
(4290 ) Grate for Model Boller. P. F. W. J. (Derby) writes :
with reference to the model Babcock boiler described in the May
15th , 1901, No. of your valuable magazine, what dimensions should
the tubes, steam drum , headers, & c., be to drive a 27-in . diam . by
24.in. stroke launch engine (one cylinder) ; also what would be the
working pressure, ifmade as described by “ Water Tube " ? What
b.b.-p. would the engine develope (about) at this pressure ; also
kindly enclose sketch of the fire-grate and ash -pan suitable for this
boiler, and how fixed to boiler ? Will you also tell me the working
water level ?
Make the boiler about five times the size shown in The Model
ENGINEER , on page 235 of last volume. The water tubes should be
about 4 in . diameter, drum 5 ins. diameter, headers about 4 in .
diameter. Working pressure about 35 to 40 lbs. per square in. The
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.[4304) Injectors. W. H. R. (Birmingham ) writes : Will you
kindly explain the working of " Gresham and Craven " automatic
injector as used on the Midland locomotives ? A rough sketch or
diagram would also be a great help .
A description of the working of a “ Gresham and Craven " auto .
matic injector is too large a subject for this department. We refer
you to a book on “ Injectors," written by W.W.F. Pullen , published
by Mr. John Heywood , of Deansgate , Manchester.
(4324) Oil Fuel Burners. F. C. M. (Newcastle on - Tyne)
writes : Would you kindly give me the names and addresses of any
makers of oil fuel burners you know of, especially the maker of the
Swedish silent " Primus " burner, as I am preparing the drawings
of a model locomotive and have not decided whether to use oil or coal
fuel, until I have a little more knowledge concerning the former.
Any large ironmonger will supply the Swedish patent burners ;
try Messrs. Melhuish , of Fetter Lane, who advertise in our columns.
You can buy a complete stove or the burners separately. The
burners require modification for locomotive models.
(4341) Rules for Sizes of Bollers. W. T. W. (Old Trafford )
writes : In the preface to your useful book wbich you publish on
“ Model Boiler-making," it is stated that the usual fault in amateur.
made boilers is that the boiler is not large enough for its work, or
else has not enough heating surface. But I cannot find anywhere
in the book the rules for finding out the size of a boiler for its work,
or the amount of firing surface per square inch . I have looked
in the Queries ofmy back numbers, and several of the larger boilers
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h..p. of the engine would, at this boiler pressure and when it was
making 600 revolutions per minute (that is, if the ports are large
enough to prevent excessive wire drawing), be about h..p . The
b.b. p. would be somewhere aboutKh..p . Water levelshould be two
thirds up the drum . The engines will consume about 12 to 14 cubic
inc. of water per minute . If oil fuel is used 3 Primus (No. 5) burners
ought to evaporate this quantity of water, and the only firebox is a
sheet iron casing with a bottom , and holes in side and bottom for
ventilating and pricking out burner. A door should be arranged in .
side for the removal of the burners. We append a sketch shewing
the general arrangement of a grate for use with a charcoal or coal
fire.
(4301 ) Steel Tape. S. P. (Port Sunlight) writes : Where can I
obtain steel tape , 3 ins. wide, thickness such as small clock spring ?
You might try Messrs. Cotton & Johnson , of 14, Gerrard Street,
Soho ; and failing their being able to supply the material if you will
let us know , we will make further enquiries for you.
(4302) “ Model Boiler - making .”
T. W. F. (Swinton )
writes : Having seen that you mentioned a book on " Model Boiler
making " in The MODEL ENGINEER a few weeks ago in answer to
a query , I should like to know if you would send me word wbere I
could purchase such a book , or who is the author ?
" Model Boiler-making " was written by Mr. E. L. Pearce,and is
one of our handbooks . It can be obtained from our publishers for
7d., post free . See our advertisements from time to time.

-hit amiss
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you describe would suitmy | h..p . engine ; but I do not wish to do
anything in the dark, not knowing why I do it.
As the various rules for proportions of heating surface, & c. os
large boilers have been deduced from experiments made by various
engineering gentlemen from time to time, and as such experiments
have not been made with smaller boilers with any degree of ac
curacy, it is impossible to lay down bard and fast rules. Also
proportions largely depend upon the type of boiler, kind of fuel,
and various other little but important items in construction and
arrangement. Webelow give you some figures based on model prac
tice ; the various boilers we have seen working . All b . p . engine
requires 10 cubic ins. of water (at 50 lbs.) per minute to be
evaporated . Mr. Pearce reckons that about 1000 sq . ins. of beating
surface will evaporate 15 cubic ins. of water in a vertical boiler,
according to the data he gives on page 36 of “ Model Boiler:
making . Coal fuel is intended . We know of a water-tube boiler
which evaporates 12 to 15 cubic ins. with 700 sq . ins. of heating
surface ; the fuel being oil. A methylated spirit flamewill evapor
ate in a good loco boiler with about 80 sq. ins. of heating surface (it
having water-tubes in firebox) about cubic in. per minute. With .
out the water tubes this would probably fall to 2% in. cubic in . per
minute. Another loco boiler evaporates af cubic ins. per minute,
with 175 square ins., the fuelbeing oil; and the firebox being fitted
with water-tubes. Please see reply to Query 1215 , September ,
1899, page 198.
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(4298) L.N.W.R. Compounds. A. B. (London ) writes asking
for a drawing of L.N.W.R. compound “ Black Prince," which is to
include a front view ,
If you will refer to THE MODEL ENGINEER of April 15th last
(reply to Query No. 3438), you will find a scale outline of this type
of engine. Weappend a front view .

The armature should be of the cogged -ring pattern , 27 ins.diameter
outside and 158 ins. inside. It should have 16 teeth , the winding
spaces between them being in . by 4 in . full. The winding is done
exactly as in an ordinary ring armature, and this is here shown (with
its connections to commutator) in Fig 1. The wire for the armature
winding consists of from 6 to 7 ozs. No. 28 s.s.c. wire ; and it must
be remembered in winding this that insulation is of prime import
ance. The iron core of the armaturemust be particularly well taped ,
and the whole armature should , after winding, be well served with
good shellac varnish . The field -magnet wire should be No. 22 single
cotton-covered ; 1 % lbs. are required, 6 ozs. (about 48 yards) on each
pole of the field-magnet. The field -magnet winding is in series with
the armature, but the four F.M. coils are divided into two pairs ;
and the current likewise divides, as will be seen in the diagram ,
Fig. 2. This diagram also indicates the method of connecting up
the four brushes, and shows that the four poles of themagnet are
alternately N. and S. Fig. 2 clearly shows the field -magnet winding,
connections to brushes, and the connections to the mains. Itmay be
further pointed out that the lines of commutation will be in the
spaces between the poles of the field magnet, the armature connec
tions being made direct each to the nearest commutator bar. The
motor will take a current of about 2 ampères at 100 volts, and would
develope I- roth h.p. easily . A resistance frame should be fitted for
starting and regulating purposes, and may consist of 100 yds. No. 24
iron, or 50 yds.German silver wire of same gauge, arranged in half.
a -dozen degrees of resistance, with suitable regulating switch. If
the foregoing information does notmeet the case , our correspondent
is requested to communicate again .
( 4346) Steam Engine Design . W.A. (Norwich) writes : I
am making a model vertical engine (single cylindered ) ; cylinder
1 % ins. diam .; stroke, 14 ins. I intend driving a small dynamo
direct from it, the speed of which requires to be about 2000 reys.
per minute, or thereabouts. Will you please enlighten me on the
following points : (i) At wbat speed (approximately) will the
engine run , the steam pressure being 50 lbs.? (2) What 6.-p. will the
engine develop ? (3 ) Is there not a rule by which you can calculate
the speed of an engine, having given the steam pressure, diameter
of cylinder, and stroke of engine ?
(1) This depends upon the size of the ports and the load. If the
ports are about % in . by Win . (exhaust port in . wide) the engine
should run at 1000 revs. at 50 lbs. pressure. (2) The horse-power
at icoo revolutions and with a pressure of 50 lbs. would nominally
be { h..p.; from this you will have to deduct, to get at the brake
horse- power, the amount of power required to run the engine itself.
( 3) If you will refer to Mr. Pearce's article on “ Steam Port Areas,”
in November 15th issue, page 291, the method of calculation will be
made clear. The speed of the steam in ports should not be more
than about 300 ft. per minute when dealing with models.
(4359) Boiler Tubes Leaking . J.G. P. (Clapham ) writes : I
have a copper loco boiler with eight 7 in . diam . drawn copper
tubes which leak at the joints where they enter the firebox. They
are screwed in and slightly expanded in addition to having been
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(4329 ) Four- Pole Motor. B. R. (Moscow) writes : I bought
the other day a nice and solid looking four-pole electric motor (or
with resistance wires. it does
100 -volttellcircuit,
dynamo),
me how much and what thickness of
Willonyoua kindly
work . but
not
new wire I shall put on armature and field -magnets ; and whether
the motor, if properly made, will develop 1•10th h..p.? Will you
kindly draw for me a rough sketch showing directions of windings
for armature and field -magnets ? The pole-pieces are 4 in . long,
and the width of magnet 1 % ins. The commutator of the armature
consists of 16 brass segments ; and there are four diametrically
placed brushes.
Lines of
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Query 4329

Fig .

100 volts

E
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This is one of a class of queries which , while it evinces the good
faith of the querist, and his evident desire for assistance, is yet
worded in such manner that it is impossible for a complete and
wholly satisfactory answer to be given . Thus, although themachine
in question is in the querist's own possession , he gives but two
dimensions of the field-magnet, does not state its material,and as
regards the armature the sole information is that it is 27 ins. diam .
eter ! It is even a problematic matter to decide what information is
required , since it is not stated whether the motor is to be run direct
from the 100-volt circuit or otherwise. Under the circumstances we
assume that the latter is to be the case , that the armature bas suit.
able cogs for thewinding we propose, that the field-magnets are of
ordinarily good proportions and have sufficientwinding space, and
that our querist is a good enough workman to wind a motor for use
on a 100-volt circuit. It is obvious that either of these conditions
may be unfulfilled , and our labour wasted ; but if the information
bere given is useless, we can hardly be held responsible. For a
motor as indicated , therefore, the following particulars are stated .

red leaded but leak under a pressure or about 25 lbs. It is quite
impossible to get at them to braze them and also to solder them ,
and in any case the dirt would, of course, have to be removed ,
which , in so confined a space, would almost be an impossibility to
do effectively . The tubes project about 1-16th in . into firebox, and
this tube plate is very thin (about 3-32nds in. thick ). The smoke
box end of tubes are expanded with ferrules into a { in . cast brass.
plate, and in addition sweated in with solder. The boiler is double
rivetted and soldered. Can you give me a remedy which will cure
this troublesome defect, and at the same time be a permanent cure ?
The only permanent cure is to take the tubes out, clean them ,
them in , which ought
replace,
plate, and
and
cross tubes in the firebox. We
no soldering
aresoft
if there
to tube
be difficult
not the
have heard ofmodel boilers being stopped from leaking by being
filled with a mixture of oatmeal or flour and water and steam being
raised. The flour or oatmeal stops up the leakages. Of course,
this may be permanent or may not. They ought to have been soft
soldered with the aid of a blowlamp , in the first instance.
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(4356 ] % h..p . Motor . W. H. (Holl) writes : Will you kindly
tell me what size and quantity of wire would be required for
armature and field coils of the h.-p. motor described in THE
MODEL ENGINEER for April 1st, 1901, to make it suitable for
working in a 220- volt circuit ; also the current it will take ?
The winding of this motor for a 220 -volt circuit must be very
carefully done, and the insulation must be perfect. For the
armature, using same number and sizes of slots, wind on 56 turns
per section (there being 32 sections) of No. 22 D.C.C. wire, about
of lbs. being required. The field -magnet coils should consist of a
total of 20 lbs. No. 25 D.C.C. wire, connected in shunt. The current
the machine will consume when running at 1000 revs . per minute
should be 2 ampères.
(4370 ) Tyres of Rallway Vehicles. J. A. (Salford) writes : in
the course of an argument on the running of locomotives round
curves, a friend of mine asserted that the difficulty of running on
rails of an uneven length ,such as inner and outer raiſ, was overcome
in the following manner. He says, " the wheels are turned slightly
conical, the larger diameter being inside the wheel close to the
flange ; the outer rail is raised so as to throw the engine on to the
inner rail, when the large diameter of the inner wheels coming on to
the shortest rail (that is the inner one) will make up the difference in
length of the rails, and cause the wheels to run without slipping."
Will you say if he is right ?
Your friend is in the main right, butwrong in detailas to the coning
ofthe treads of railway wheels to prevent Slipping on curves. Rail
way wheels have from earliest times been coned on tread with the
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destroyer. Make a similar arrangement. One burner will be
enough if the boiler bas sufficient heating surface, say 250 sq. ins.
Yes, you migbt use a “ Primus " No. 5, 3 ins. diam . ; these
burners are more efficient. Cross water-tubes or field -tubes in
firebox would improve steaming of engine. For cylinders, it ins.
by 21 ins. ; exhaust pipe, 4 in . bore ; and steam pipe, 3-16ths in
bore. If these cylinders are intended for above 1.in. scale loco.
they are much too big , unless heating surface amounts to 400 sq. ins.
The maximum diameter should be about 1 1•16th ins. You will see
that if increased power is at any time required the steam pressure
can be raised if a small cylinder is used , whereas if the cylinders
are too large for the boiler, the nominal power of them is not
attained because the steam cannot be supplied in sufficient quantity .
(4386 ) Hydrogen Gas. “ MAG . PAR." (Leeds) writes : (1) Can
hydrogen be compressed into a liquid ? If so , at what pressure per
square inch ? (2) What is the easiest way of compressing it ?
(3) What is the easiest way of generating hydrogen in large quan
tities ?
(1) Hydrogen cannot be compressed into a liquid . It can be con .
verted to a liquid state by both cooling and compressing. It is
usually cooled by means of liquid air to some - 150, - 180° Cent.
and compressed to some 300 to 500 atmospheres. It is then allowed
to expand suddenly, this sudden evaporation causing liquefaction of
a portion of the gas. The hydrogen must be quite pure otherwise
the foreign gases (air, etc.) solidify and block up the tubes of the
apparatus. (2) For the whole subject vide Dewar's papers on
liquid and solid hydrogen in “ Proceedings of the Royal Society '
and “ Proceedings of the Royal Institution ," especially the latter.
(3) The easiest way to generate hydrogen is from Zn. and dilute
H2SO4. If pure Zn. and pure H2SO4 are used you , get pure
hydrogen. Or the impure gas can be chemically purified (vide text
books) The machinery and apparatus required is very compli
cated and expensive, especially for the liquefaction of the gas.
(Queries from the undermentioned readers have been received but
are unanswered for one of the following reasons :-( A ) Non
compliance with the rules ; ( B ) Outside the scope of THE
MODEL ENGINEER ; ( C ) Too extensive; ( D ) Information not
obtainable.)
A and C - E . M. (Anerley).
D - J. C. (Northampton ).

Amateurs'

Supplies .

( The Editor will be pleased to receive for review under this
heading, samples and particulrars of new tools, apparatus,
and materials for amateur use.)
A Battery Rheostat.
The accompanying illustration represents one of the specialities
of the Empire Electric Works of 25 and 27, Third Avenue, New
York , U.S.A., and will doubtless be of interest to American
readers. The rheostat is designed especially for use with battery
current. It has seven points of contact mounted on a polished hard
wood circular base, 3 ins. diam . The binding posts. contact points,
and lever are nickel plated , and resistance material is protected

WEARING OF TYRES

EMPIRE
( shaded poartas
worn . )

idea that the vehicle passing round a curve would cause the outer
wheels which are pressing hard against the outer rail to run on a
periphery of a circle of a smaller diameter, this compensating for the
difference
in length between the outer and inner" rail on a curve
(Fig. 1). The inner rail is shorter than the outer, and therefore
requires a smaller wheel to produce a constant number ofrevolutions,
and prevent slipping. There is another reason for coning the treads
of railway wheels, and that is to prevent the section of the tyre
becoming bollow , which would occur if the wheels were turned with
cylindrical treads (Fig . 2). With reasonable wear the worst thing
wears flat.
that happens is that the wheel, originally conical,
(4415 ] " Primus " Oil Burners. C. W. F. (Uxbridge)
writes : I have tried, but cannot get address of the firm that sells
No. 4. Primus Silent oil burners ( 24 ins. diam . ) as mentioned in
THE MODEL ENGINEER . Please say where I can get them , and
their price. Is it necessary to have pressure in oil tank ? Would
two be suitable for 1 in . scale loco boiler - firebox,64ins. by 27 ins.;
height, 41 ins. ? Ifnot, are other sizes of samemade ? Please give
correct inside diameter of steam and exhaust pipes for loco cylin .
ders - ins. bore, 2 % ins. stroke.
Mr. H. E. Morriss, 82, Stroud Green Road, Finsbury Park ,
supplies “ Primus " burners and also makesand supplies reducing
sockets and other fittings and modifies the burners for special re .
quirements. Mr. H. S. Boorman , Ash Terrace, Cricklewood, will
supply you with burners. The price of the burners withoutmodifi
cations is about 45. Yes, about 5 to 10 lbs. per square inch (see
November 1st, 1900 ). Tank for benzine burner for model T.-B.

D

BATTE
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OSTAT

MODEL B.
from external injury by being encased by a cement backing. It
will save many times its cost to those using, selling, or testing
miniature incandescent lamps, or small battery apparatus, such
as motors, special machines , & c. The wires from the battery are
connected to the posts A and B. From C and D wires connect
direct to motor, lamp, & c. Carrying capacity is 2 ampères ; price ,
1'00 dol. The above company issue a complete catalogue of elec
trical supplies, novelies, castings, & c., which will be sent upon
receipt of a penny stamp.
The P.-T. Gasifier .
The P.-T. Motor Co., of 2312, Broadway, New York , pave just
perfected a new gasifier, which is constructed on an entirely new
principle, with the following points of advantage. It is entirely
automatic in its action, there is no adjustment to be made after
once being set. It will at all times furnish the proper mixture of
air and gas, irrespective of the speed of the motor , drawing the
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mixture in proportion to the stroke of the same. It will give the
same results, with the different grades of gasoline, and is not
affected by variations in temperature or weather. It will not
deposit hydro carbon on the cylinder, on the valves or on the spark
points. It is constructed of bronze with the fewest number of parts
possible to make it an efficiet and lasting device. The P.-T.
Gasifier is 3 ins. high and 158 ins. in diameter, and the price is
15 dols.
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which we bave seen were carefully milled - not filed -- and had an
excellent appearance. Inquiries are solicited from interested
readers. THE MODEL ENGINEER should be mentioned when mak
ing enquiries.

Catalogue Received .
W. Hanson , 9, Queen's Crescent, London, N.W.- An illus.
trated list is to hand with particulars and prices of small screw
cutting treadle lathes, compound slide-rests, back -geared and single
lathes, bell chucks, and other lathe accessories. The catalogue
also contains prices of vertical and locomotive boilers, horizontal
and vertical engines , castings, parts and finished machines. Lathe
castings are supplied , and readers will do well to obtain the list
which will be sent post free if The MODEL ENGINEER bementioned
when wsiting.
It has been estimated, says the Engineer , that the cost
of locomotive power on the railways of the United King .
dom , but including stationary engines for pumping, etc.,
averages 9-988d. per train mile.
The tallest chimney in the United
States has recently been completed for
the Oxford Copper Works atNew Brigh
ton, Staten Island. The chimney is
365ſt. in height above the ground .

MODEL DOUBLE CYLINDER LAUNCH ENGINE.
A New Double Cylinder Vertical Steam Engine.
The demand for thoroughly well-designed model steam engines is
now so fully realised by model supply firms, that there is at last a
good selection of various types from which to choose . Amongst the
latest of these is one here illustrated, and which has been put on the
market by the Model Manufacturing Co. It is the ever-popular
vertical type, and can really claim the merit not only of pleasant
design, but also that of originality in construction. This double
cylinder high-pressure engine bas been designed with the intention
of doing away, as much as possible , with the tedious fitting and filing
that is necessary where an engine has separate castings of columns.
Most amateurs have experienced the difficulty there is in fixing
columns on bottom cylinder cover, so that crosshead may have equal
bearing on each guide. In this engine all the trouble is eliminated ,
the columns, guides and bottom cylinder cover being all in one cast.
ing suitably cored out, and can be machined where necessary at two
settings on the face-plate. This part does not even require to be
touched with a file, and by turning an upright on cylinder cover to
suit bore of cylinder the whole engine is bound to be in line, The
the
crosshead and piston -rod being also turned up together.
bracket cast on columns is for carrying the weigh-shaft for reversing
gear ; but if reversing motion is not required the brackets are easily
cut off. The sole-plate is cored out for main bearings. The principal
dimensions are as follows :-Cylinders, 1% ins. bore full = 1 square
inch area ; stroke, 1 % ins.; centre of cylinder, 158 ins.; steam pres
sure, 60 lbs. on the square inch ;. revolutions, 1,200 per minute ;
horse-power, 1 ; propeller, 6 ins. diameter by 9 ins. pitch. Castings
of the above engine may be had from the Model Manufacturing Co.,
Harley Road, Willesden , N.W., either in gun-metal or aluminium .
The firm is also placing some excellently -finished parts on the
market for building a model Caledonian loco. Specimen parts

The battleship Vengeance has just
completed her eight hours full-power
trial. The ship drew 26 ft. on an even
keel, and had 298 lbs . of steam in her
boilers, says the Mechanical Engineer .
The vacuum was 26 ins., and the
revolutions were 1108 starboard and
110'5 port. The total indicated horse
power was 13,852, which gave the ship
a speed of 1872 knots. The coal con
sumption was 1°72 lbs. per unit of power
per hour. The Vengeance had previously
run a thirty-hours' trial at four fifths her
power, when , with 102 revs., she de
veloped 10,387 i.h . p ., which gave her
a speed of 17.491 knots on the remark .
ably economical coal consumption of
1'51 lbs. per unit of power per hour.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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," 37 & 38, Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " TheModel Engineer," 37 & 38 ,
Temple House, Tallis Street, 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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Model Compound
Engine.

Corliss

By ADAM GILBERT.
" HE accompanying photographs illustrate a model
T of a compound condensing engine, with Corliss and
double beat valves, which I havemade. The H.P.
cylinder is i in . diameter, and the L.P. cylinder 178 ins.,
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also cut from the solid . The flywheel is 10 ins. diameter
by 24 ins. broad, and has five grooves for rope drive.
The H.P. inlet valves are double beat with Proell's trip
gear, and are connected to the governor ; and Corliss
exhaust valves are fitted . On the L.P. are all Corliss
valves with trip gear on inlet valves adjusted by hand.
The valves are worked by two eccentrics - one for inlets
and one for exhausts. These eccentrics were also cut out
of solid steel with brass liners pinned round the sheaves.

( TANDEM COM POUND.CORLESS MILL ENGINE )

A MODEL COMPOUND CORLISS CONDENSING MILL ENGINE.
with 2 % 2 ins. stroke. The cylinders, covers, bedplates,
flywheel, crosshead motion frame, disc crank , and main
carriages are cast iron , from patterns I made. The con .
denser, steam and exhaust pipes, governor, crosshead,
connecting rod , and all valve gear and pump gear I cut
out of solid pieces of soft steel, with proper brass work

The feed pump is 4 in . diameter and 58 in . stroke,
and air pump 78 in . diameter by i in . stroke, both worked
from levers on tail- end rod . The cylinders and steam
pipes are lagged with polished mahogany and brass
bands.
This engine I made entirely myself on a 4 /4 -in . centre,
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home-made lathe, with only a moderate number of tools.
It took me three years in my spare time. I might men
tion there are 593 finished nuts on this engine, all I made;
in fact, every piece of this engine I made on this 474 -in .
centre lathe. Ihave had the engine running for six hours
without a stop, condensing all the time. I am now mak
ing a water tube boiler to work my engine like that de
scribed in THE MODEL ENGINEER for December 15th ,
1909. I have been taking your valuable paper in ever
since it first came out, and I get some valuable informa
tion from it.
I have sent these photographs thinking they might be
ofinterest to some of the readers of your paper. The
photographs were taken by an amateur photographer.
Like most readers of your journal I am an enthusiastic
model maker.
EDINBURGH AND MIDLOTHIAN INDUSTRIAL Exhi
BITION . --Many readers of THE MODEL ENGINEER
have doubtless prepared for this event some time since,
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The Society of Model Engineers .
London .
' HE first indoor meeting, after the summer months,
TH will take place at the Memorial Hall, Farringdon
Street, E.C., on Monday, September 16th, at
7 p.m.
Provincial Branches .
Sheffield . — The usual monthly meeting of this
branch was held on August 12th . In the absence of the
Hon. Secretary, Mr. Skinner wasappointed Secretary pro
tem . for the evening, and after theminutes of the previous
meeting had been read , the details of the petrol motor
which is being made by the memberswere thoroughly dis .
cussed , and various parts already made were shown.
Great credit is due to Mr. Renton for the excellent de
tail drawings and blue prints he has made for the use of
members. The whole of the two-to -one gear complete

VIEW OF MODEL COMPOUND CORLISS ENGINE ON FLYWHEEL SIDE .
as it is one of those important opportunities which the
model-maker who has an eye to " first prizes” cannot
afford to neglect. The mechanical section is that which
naturally attracts our attention , and we find herein a vast
number of prizes for the various branches of mechanical
work. Model engines, yachts, electrical models or
apparatus, lathes, inventions,and similar classes appealing
specially to our readers are well catered for, besides fret
work , carving, and kindred arts. The exhibition is to be
held from the 16th to 19th of October (inclusive) ; but
the latest day for entries is September 27th . The pros .
pectus, giving all information , can be had on application
to the sec'e'ary, Mr. A. T. Hutchinson, 3, North St.
Andrew Street, Edinburgh, two penny stamps being sent
to cover postage, etc.

with cams, wheels, & c., all turned and milled out of solid
steel and made by Mr. Stringfellow , were shown, the use
of a milling machine in this class of work being forcibly
illustrated , and thework wasmuch admired . The pattern
for the crank chamber made by Mr. Lindley was an ex
cellent and well- finished piece of work. The design of a
dynamo to be made by the electrical members of this
branch was then gone into , Messrs. Dodd, Milner, and
Burrows undertaking to get out a complete drawing on
the lines of a rough sketch shown at the meeting. It
will be a four pole machine, with an output of about 300
wats.
Mr. Dodd was then called upon to finish his paper on
Electrical Appliances as Applied to Mining. Themerits
of the various systems of wiring were first touched upon,
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succeeded with a brief description ofswitchboards, motors,
lighting and the general principles of coupling up, & c.,
the efficiency of high and low tension current being
forcibly illustrated . A vote of thanks, proposed by Mr.
Shaw , and seconded by Mr. Fletcher, was heartily passed
to Mr. Dodd for the rendering of his paper. After a
brief discussion , an interesting and enjoyable meeting
was brought to a close. -G . H. ROOKE , Hon . Sec.,
Handsworth , Sheffield .

Lubricating a High - speed
Water .
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Engine with

A CORRESPONDENT sends us the following item
with large and accurate bearings, and that the idea of
water as a lubricant is a step in advance of English or
American engineering practice. D. R.Munro , orWolfe .
ville, N.S., at the request of a St. John engineer, furnishes
the Sun with an account of his experience in running an
To Readers in Belfast.
engine with water as a lubricant : - " I have been running
Some Belfast readers of THE MODEL ENGINEER are
our 125 b..p . Leonard peerless compound engine (self.
ofopinion that the time has come for the formation of a
oiling type) for over five months with nothing but water to
branch of the Society of Model Engineers in that part of
lubricate the main working parts. It came about partly
Ireland. Wewillingly
from experiment and
lend our aid to the
partly from necessity,
proposal,and strongly
being short of oil at
the time. The results
recommend our
have been most re
readers in the district
to combine for the
markable and satis
purpose named. We
factory. Before using
understand that Mr.
water I was obliged
J. N. F. Scott would
to adjust the engine
occasionally , particu
be willing to collect
larly the wrist pin ,
names
probable
of
the
Writing
members.
quite frequently
(which is a weak
to us, he remarks :
“ We know of some
point in any engine).
who read THE MODEL
Now , since water has
ENGINEER whom we
been used as a lubri.
cant there has been no
think would join if a
branch were started,
adjustment whatever
but there are also
for five months, and
others whom we do
to -day the engine is
not know who might
running perfectly ,
although very beavily
wish to help .” These
loaded. I am quite
readers should write
sure
the idea is en
Scott,
Mr.
25,
to
Ballymoney Street,
tirely original, and
anyone using water
Belfast, with a view
instead of oil in this
to arranging prelim .
inary matters without
type of engine will
never use oil again ,
delay.
as water is so much
less trouble. When
To Readers in
using oil I found that
Norwich .
the churning it got
Readers of The
caused it to disappear
ENGINEER
MODEL
in the form of vapour,
in Norwich bave also
I suppose . This is
an opportunity pre
how I began to use
to raise the oil
water
sented ihem of taking
in the reservoir aſter
steps to form a branch
it had become so low
of the Society of
Model Engineers.
tbat the crank discs
would not touch it. I
Any readers willing to
assist are urged to
kept on adding more
water wben necessary ,
write to Mr. J. C.
ANOTHER VIEW OF MR. ADAM GILBERT'S MODEL COMPOUND
CORLISS
ENGINE.
Walker , 73, Carrow
until the oil entirely
Road , Norwich, who
disappeared and left
will undertake preliminary matters in connection with
nothing but water. Another good feature is that while
the object in view .
the oil continues to grow less, the water , on the other
hand,accumulates, due to drip from piston -rod, so there is
no possibility of the engine running dry . I was somewhat
“ R. F. M. W.” points out an error which has crept
anxious about rusting at first, but find all the parts
into the article— “ How to Make a Relay” (in the August
remain perfectly clear and bright.” — Canadian Engineer .
15th issue). The distance between the contacts — in the
last paragraph but one of the article - should be
1-32nd in . instead of 3-32nds in . as given . For very
The pressure requisite to fix wheel centres of cast steel on
delicate work this distance should be only a few
locomotive axles is much greater than that needed for cast
thousandths of an inch .
iron centres, in the proportion of 125 tons to 80 or 90 tons.
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Some Primary Battery
tions .
N

Inven

extremely interesting paper, entitled

" Some

Known,” was recently read before the City of
London College Science Society , by Mr. T. E. Gate
house , F.R.S.E., A.M.I.C.E., who is well known as one
of the editors of the Electrical Review . In addition to
describing the Keely , motor, the Marchant engine,
“ Poleforcia,” and Guittari's steam -raising process, Mr.
Gatebouse gave an instructive résumé of recent primary
battery inventions, which we reproduce below for the
benefit of our electrical readers.
“ Primary batteries have been used almost exclusively
for telegraphy and telephony, and it was only after the
commercially successful advent of the electric light that a
real ' boom ' in galvanic elements arose ; but these peri
odical developments were not in the direction of the
economical generation of electrical energy , but in nine
cases out often were nothing more or less than ' wild cat '
schemes, unfortunately too often successful, for emptying
the pockets of the gullible British public into the coffers of
unscrupulous company promoters .
“ A primary battery, as distinguished from a secondary
battery, is one in which the materials for generating an
electric current are arranged in such a condition as to be
at once available, whereas the elements of a secondary
battery bave to undergo modification by passing through
them a current of electricity from another source, as, for
instance, a dynamo, so producing chemical action, before
they are capable of giving out any electrical energy ;
some batteries may combine both characters in one, but
these it is not the writer's intention to dilate upon .
“ The most simple forms of primary batteries are very
inconstant ; the chemical action diminishes, the current
rapidly decreases, and shortly practically ceases, a result
due mainly to what is known as polarisation .
“ The first constant battery was that of Daniell, invented
in 1836, and if we want constancy, we even now use a
Daniell cell, or one of its many modified forms, some of
which are good, others bad , and the rest indifferent.
“ Local action also hasalways been a source of trouble in
primary batteries. Chemical action goes on when the
cell is an open circuit ; that is, when not connected up to
any circuit for the purpose of sending out current, and
this waste ofmaterial is called local action . It is always
a considerable factor in the consumption of commercial
zinc in acid solutions, as the zinc contains foreign matter,
such as iron , carbon , & c . These form , with the zinc,
local circuits, little galvanic couples, and the zinc is eaten
away.
“ Amalgamation is intended to prevent this waste , and
although it does not entirely prevent it, it reduces it in
some cases to a very small percentage of the total con .
sumption of the oxidisablemetal zinc ; but there are other
forms of local action which amalgation does not affect.
“ Take, for example, the old form of Daniell cell; copper
is sometimes deposited on the porous jar instead of upon
the copper plate. This deposit would , at times, fill up
the rores and crack the jars.
“ Then the diffusion of thecopper salt through the porous
jar, when the battery is on open circuit, brings it in con
tact with the zinc ; the copper separates in a finely
divided state, and is usually oxidised and deposited on
the zinc as Cuo, hydrogen at the same time being given
off. This is equivalent to local action .
“ From 1872, for a period of nearly ten years , a number
of honest endeavours seem to have been made to elimi
nate, or, at least, to minimise, the defects inherent to the
then existing forms of primary batteries.
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“ The numberless inventionsin the primary battery way
for lighting and motive power purposes, the many reck
less and dishonest attempts to delude people into the
belief that electrical energy could be had for nothing, the
bye-products from the exhausted cells being so valuable
as to enable electric lighting to be thrown in , and the
secret depolarising powders which so reduced the con
sump'ion of zinc as to make it a negligible quantity , came
upon the scene a little later.
“ In January , 1880, the bye-product man appeared. A
Mr. Slater exhibited in Cheapside a nickel- carbon bat
tery, and it was hinted that for an outlay in chemicals and
metals amounting to £ 4 ros. the sulpbate of nickel would
yield a return of £ 17 ios., deducting from this the cost
of the plant, labour, waste, & c . One cannot help para
phrasing Hans Breitmann, and asking, Where is that in
vention now ?
“ Six months later we find a notice of R. C. Anderson's
ba'tery - a zinc-carbon arrangement excited by a mixture
of muriatic acid and bichromate of potash , with the ad.
dition of a small quantity of patent compound salts !
“ The ' boom in primary batteries did notmake any
great headway for several years, as in 1882 we find
notice of only two or three improvements in the produce
tion of electricity by chemical action ; nevertheless, there
were occasional outward and visible signs of which way
the wind was blowing. The first of these is the
American preserved meat can cell of A. R. Bennett,
which could be made up at a total cost of6d. per cell. With
a few of these it was suggested a man might light his
library, drive his wife's sewing machine, and with the
bye -products paint his house , or a part of it.
“ About the middle of that year there was issued the
prospectus of the Self-generating Electric Light and
Power Company, Limited, in which the impudent claim
was made that with a few Bunsen cells a Mr. Simonswas
prepared by the mysterious agency of a secret powder to
light up houses at a mere nominal cost, the zinc in his
batteries being effectually preserved . This pretty scheme
did not gomuch beyond the issue of the prospectus.
“ In 1884 was ushered in the Ross primary battery, upon
which a well known electrician made such a mistaken
report. The consump: ion of zinc per e.h.-p. hour was,
according to him , only 11 ozs. to 12 ozs., an impossible
result, and the error was due, if the writer's memory is
not at fault, to taking the difference of potential on open
circuit instead of the working E.M.F. when the battery
was producing a current of 12 % ampères during a run of
thirteen hours.
“ The quantity of zinc consumed in each cell of a
1'995
primary battery per h.-p. hour
E Ibs., where E is
the electro -motive force of the whole battery, and it is a
phyrical impossibility to generate a h..p. hour without
consuming at least this quantity .
“ In 1886 Dr. Oliver Lodge wrote an article which
primary battery enthusiasts might still peruse with advan
tage. It is eatitled - ' On the Running Down of Bat
teries as Influenced by their Performance of Mechanical
Work .'
“ When the E.M.F.'s of various cells are compared ,
the measurements are always made on open circuit, but
this free potentialmust not be taken as the E.M.F. ofthe
battery when connected up and doing work . As an in
stance, let us suppose that a battery indicates 50 volts on
open circuit. If, now , we set it in action with an exiernal
resistance equal to its own internal resistance , the differ
ence of potentials at the terminals, or the working
E.M.F., will drop to 25 volts. It is, then , this last figure
which, multiplied by the current, gives us the electrical
power developed in the external circuit. Unfortunately,
it often happens that the free potential of the battery is
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used for making these calculations, instead of the differ
ence of potential at the battery terminals when in opera .
tion ; a fictitious value is thus given to the battery , which
leads only to disappointment in actual practice.
“ In 1887, there appeared D’Humy's 'Water' battery,
the ' Eclipse ,' and others. The first of these, an iron
carbon arrangement, with nitric acid in one compartment,
and water in the other, separated by a porous partition,
created great excitement. It was stated , with what truth
the writer is unable to say, that a hidden gas engine and
dynamo played no unimportant role in the marvellous
output of this crude and senseless device, and it is a ques .
tion whether D’Humy and his supporters, or the
• Eclipse ' fraternity should be awarded the merit of
putting Ananias absolutely in the shade.
“ In 1888, a real advance in primary batteries of the
Bunsen type was heralded by M. Weymersch . The
writer made exhaustive trials of this battery, and he does
not know of anything which has yet equalled the results
then obtained . Weymersch, it may be mentioned,
thoroughly understood his subject, knew what other in
vestigators had accomplished, and claimed nothing for
his battery which the tests did not bear out.
“ Although smaller fry followed in the wake of Mr.
D'Humy and the inventor of the ' Eclipse,' there is no
need to make any particular reference to these, and for
several years there was a comparative lull in the primary
battery market.
“ In 1895 appeared the Walter-Wilkins battery . Many
misleading and untrue claimswere made for this pile, in
which the writer utterly failed to discover anything novel.
“ Then followed the Milver ' or Levetus cell, the
* Excelsior,' and, lastly, thatmost stupid of all latter-day
absurdities, the McDonald battery , which was stripped of
all its garnish in the Review for November 20th and 27th ,
1896. This, like most of its predecessors, was to revolu
tionise the production of electric energy ; houses were to
be lighted by its agency , motor cars driven, ships pro
pelled , and what not; but none of these things have come
to pass. Like every dog, they have their day, and one
could justly add sufficient for the day is the evil thereof,
for the usual result seems to be the transference of cash
from the pockets of those who can oftentimes ill-afford to
lose it to the rapacious maws of company promoters and
unscrupulous speculators.
“ It is thought in many quarters that since the introduc
tion of secondary batteries the primary battery bas lost
much of the practical interest which was previously at
tached to it, and some of those who fortunately went
deeply and intelligently into the subject have given up all
hopes of the discovery of any form of primary battery
which shall be an economical generator of electrical
energy. One of the writer's friends has said that he can
not imagine a better means of disenchantment as to the
efficiency of primary batteries than employing them for
the purpose of recharging storage cells. The writer is
thoroughly sceptical regarding nearly all the alleged im
provements, for none of them , except for a few special
purposes, appear to equal an accumulator ; at the same
time, he feels that there are fields for research in the gal.
vanic or chemical production of electricity which have not
been yet thoroughly explored. For the economical pro
duction of electrical energy zinc is too dear, but it may
become less costly, and the direct production of electricity
from coal is exercising many minds.
“ The subject is one possessed of great fascination, both
to those of an inventive turn of mind , and the capitalist .
Unfortunately , 75 per cent. ofthe men whose names are
associated with primary batteries never studied the essen
tial features which galvanic elements should possess, nor
have they seemed to be aware of the defects inherent to
nearly all of them which had to be overcome, and their ig .
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norance of the researches of previous investigators has been
simply lamentable. In the early days this was not
the case ; Wollaston, Grove, Bunsen , and Daniell, were
all men of high scientific attainments, and the most elo .
quent testimony to their inventive skill and rare know
ledge of galvanic electricity is shown to-day in the fact
that we have nothing better to put forward . Jacobi, fifty
nine years ago , ran bis boat on the Neva with primary
batteries, and in November, 1896 , the secretary and
solicitor to theMcDonald Patent Battery Syndicate , wrote
to me- With a view of demonstrating the applicability
of the battery for the propulsion of vessels, the Syndicate
recently purchased the steam yacht Medusa , between 50
and 60 ft. long. She is being fitted with batteries and
motors, and we expect her to be ready for her trials in
about a month ' ; but I have notyet received an invitation
to be present at the trial trip !
“ One would think that the very first and absolutely
necessary research for a would -be primary battery inventor
to undertake is a thorough and exhaustive dive into the
archives of the Patent Office, to ascertain whether his
ideas had been anticipated , but judging from the constant
resuscitation of old , forgotten , or abandoned combina
tions, this seems but rarely carried out, or , indeed , deemed
worth consideration. And yet what valuable time and
large sums of money could have been saved by such a
simple process.
“ The writer would urge upon all interested persons the
desirability of becoming thoroughly acquainted with the
contents of the late Alfred Niaudet's ‘ Electric Batteries,'
Professor Carhart's very able treatise on ' Primary
Batteries,
and the last edition of Professor Ayrton's
6
Practical Electricity ,' in which the actual cost of
producing a Board of Trade unit ' by means of various
types of primary batteries is given. In no case do we
find it less than thirty times as expensive as producing the
‘ unit ' by means of the steam engine and dynamo.”

THE Mechanical Engineer states that the oil fuel trials
in the Navy are to be continued. The best results have
been got hitherto with a combination of oil and coal fuel,
and it is on these lines that experiments will be con
tinued . In this case about four.fifths of the fuel is coal,
the remaining one fifth only being oil. Few oils, it has
been found in the trials , are more than thirty -three per
cent. better than coal, so far as caloric value is concerned ,
and,moreover, every precaution has to be taken against
possible explosions.
With regard to the forthcoming Twentieth Century
Electrical Exhibition , opening December 16th , at the
Westminster Aquarium , for six weeks, the organiser
informs us that, although as yet but a small portion of
the trade bave been approached, a considerable amount
of space is now let. Exhibitors already include Messrs.
Geipel and Lange, the Simplex Steel Conduit Company,
Pritchetts and Gold , the Consolidated Telephone Con
struction and Manufacturing Company, the Ingersoll.
Sergeant Drill Company, Bastian Meter Company, Fox
croft and Duncan , Flather and Co. (of Leeds), Hedges,
McKrell & Co., J. Defries and Son , Limited. Harry Cox
and Co., Limited , have engaged a big stand for showing
electrical appliances and x .Ray photography. Electric
Lighting Boards, Limited (British Manufacturing Com
pany), have engaged both fountains for illuminating and
advertising purposes - a very fine spectacle should result.
Mr. Starkie Gardner, the well known art metal designer,
heads exhibitors in the metal section . Opening so con .
veniently after the closing of the Glasgow Exbibition , the
opportunity is a unique one for exhibiting in London.
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Motor Cycles and How
struct Them .

to

Con

By T. H. HAWLEY.

( Continued from page 107. )

It will be seen that the chief danger is in respect to
getting the flywheel discs too near together by letting the
tapers of the crank -pin too far into the flywheel castings,
as the clearance for the connecting rod web is very little
indeed , the same exactitude being demanded in the pro .
jecting screwed ends of the axle-pin (Figs. 57 and 58 ).
This is a job where the possession of some form of
emery grinding machine would be an advantage, because
all three pins should be hardened, and in this process may
warp out of truth , in fact, are almost sure to be deflected
sufficiently to throw the assembled structure out in one or
more places.
If the lathe is fitted with an overhead, a very simple
attachment to the compound slide-rest, in the way of a
spindle mounted in a bracket for carrying the emery
wheel, will give resul's equal (on this class of work) to a
Brown and Sharp tool grinder.
Assuming the existence of this or some other form of
emery grinder, I would suggest the following method of
going to work on this most important section .
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XII. — THE MOTOR : BALANCED CRANK -AXLE ,
VALVES, CRANK CHAMBER , ETC.
'HE next work before us in continuation of the con
TH struction of themotor will be a number of small
parts, chief of which are the crank -pin , the crank .
axle, the flywheels, the secondary axle, or two-to-one
shaft, with its distribution gear, and the inlet and exhaust
valves.
There is a certain amount of rather exacting work com
prised in this list, and in no single instance will indifferent
workmanship pass muster, for the shocks to which a
motor is subject will be sure to find out any weak spots
due to imperfect workmanship ; and this remark applies
most forcibly in the case of nuts and bolts or screwed fit
tings, and parts fixed by keys or feathers.
The clearances between the outer casing of the engine,
formed by the cylinder and the crank chamber, and the
working parts, are so small that there is no room for the
introduction of any foreign body, or, in other words, for
any part which might work loose, nor is the slightest
degree of looseness of fit permissible between any of the
parts named .
The design entirely precludes the possibility of a one
piece crankshaft ; and with a built up crankshaft of five
main pieces, comprised in the two halves of the crank
axle, the crank.pin , and the two flywheels, there is ample
opportunity for the display of good workmansbip , and a
sure testing device , or tell-tale , if bad work is allowed to
pass.
Having so far dealt with the cylinder, the piston , the
connecting rod, & c., I think it would be well to complete
the whole of the small pieces included in the list of in
ternal or working parts in proper order, starting where we
left off at the connecting rod end , the first piece ofwork ,
therefore, being the crank -pin ( Fig. 56 ). This must be
turned from a piece of good machinery steel and case
hardened on the centre ; the taper is 1 % ins, to the foot,
and the pin is held up to the flywheels by hexagon nuts.
Now , there is nothing difficult about the turning up of
this pin ; it is a simple piece of turned work ; but, on
reference to the section through crank chamber (appearing
in next chapter) it will be seen that the taper fitting con
trols the distance apart of the two flywheels, and as the
limit of clearance in either direction is extremely small, it
is imperative that the measurements be strictly adhered
to, and that the taper-pin be a correct fit to the flywheels,
also that the taper holes in the latter be reamed dead
square to the face of the flywheel, otherwise the pull of
the crank pin nuts will be sufficient to interfere with the
true running of the flywheels.
The main axle, or engine shaft, is similarly formed
in two taper-ended pins, and similar remarks apply as
to the accuracy of tapers and general perfection ofwork
manship called for to ensure satisfactory working under
exacting conditions.
It will, therefore , be seen that the two pieces forming
the axle , the one piece forming the crank-pin , and the two
flywheels are to be built up to form the equivalent of a
solid forged balanced crankshaft, and the whole of these
parts should be treated as one section of the work , and
when finished , assembled complete , and tested for truth
by running between the lathe centres, at which stage
the cross measurements must be tested .
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Figs. 57 & 58.-- AXLE PINS.

Cut off the three pieces of steel to form the crank-pin
and axle.pins almost at dead lengtb, centre with centre
punch only (lightly ), prove centre in lathe, then punch
centres deeper , and square the ends up in the lathe to
exact dead length ; then drill in all centres with a
3.32nds in . drill, and countersink to angle of lathe
centres, rough turn the body part, and turn up the por
tion to be screwed to finished size (full).
Now set the slide-rest over for turning the tapers
1 % ins. to foot in the crank -pin (Fig. 56 ), and 1/2 ins. to
foot in axle-pins (Figs. 57 and 58) — hat is, on the two in
side ends; the outer end of 57, where the engine pinion is
fitted, is a taper of 144 ins. to the toot. See that the
lathe centres run dead true and have well-formed points ;
then turn up the coned seatings on the pins to some one
hundredth of an inch over size, and without moving the
slide-rest, at each taper setting turn up a tool steel
spindle to the same taper from which to make a reamer
for the holes in the flywheel castings.
The next job in order will be the completion of the
reamers, four or five flutes being formed by the most con
venientmethod at hand — a file, of course, in the absence
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of milling or grinding machinery ; and after hardening and
tempering the reamers , let the backing off ” be done by
the emery wheel in the lathe if the attachment is provided
with vertical adjustment, or, of course, the emery wbeel
spindle may be " packed up ” sufficiently to give the
necessary cutting clearance, the double object, however,
being to ensure the truth of the taper on the reamer , and
for this purpose the headstock should be locked, and the
grinding take place between “ dead ” centres.
After grinding the reamer for one taper, neither the
slide rest nor the centres should be altered or moved until
the hardened spindle has been ground ; but this, of
course , can be accomplished only where a second lathe
is available for screw -cutting the spindle - i.e., on the
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The turning up of the flywheels calls for no particular
description except as relates to the taper boring for the
crank pin and axles. The centre bore should be finished
nearly to size with the slide-rest set over to the proper
taper, leaving but a very light cut for the reamer - or it
is, of course , quite possible to dispense with the reamer
altogether for this fitting by finishing the hardened pin off
first, and then fitting same to taper hole at the same
setting of the slide-rest, the work being held truly in a
self- centring or jaw -chuck.
The holes for the crank-pin will need to be reamed ,
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Figs. 59 AND 60.-- ELEVATION AND SECTION OF FLYWHEEL.
lines on which we are now working, and which suppose
the taper hole to be finished first, and the concd pin
ground to fit and to enter just far enough to complete.
But if the process be reversed and the fitting be done with
the reamer, then the one lathe may be employed to
finish both reamer and taper pin at the one setting of the
slide.
In any case , the job is worthy of every care and is a
nice bit of lathe practice . I have not given any screw .
pitch for these spindles. (Whitworth diameters and
pitches may, of course , be used ; but a screw thread of
20 to the inch would be more suitable for all. )
Before hardening the spindles, however, there are the
keyways to cut, and here , again , the overhead will come
in if fitted with a drill spindle attachment, the job requir
ing to be very nicely done, particularly on the driving
pinion side.

and some provision must be made for guiding the reamer
in order that it may remain square to the face of the fly
wheel ; the fit of the nuts to the threaded portion of the
pins must be first-class, as the working loose of one of
these nuts must be disastrous to the rest of the motor.
The parallel portions of the hardened pins should
be ground up on dead centres a perfect fit to the gun
metal bushes in the aluminium crank -case and connecting
rod end respectively, such bushes having been previously
reamed up true. By the way, although these sizes are
14 mm . for the crank - pin and 21 mm . for the axle pin ,
the English sizes of 9.16.hs in . and 13-16ths in . are near
enough , and may be substituted .
The two fly wheels are alike, and are shown in eleva
tion and section in Figs. 59 and 60.
The engine driving-pinion is keyed to the left-hand
side of axle (Fig . 57), and the distribution pinion working
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the two -to -one shaft on the right hand of Fig . 58. These
pinions and the complete distribution are , I am sure ,
better purchased than made ; they are easily procurable
to the sizes on which we are working, and will save a
vast deal of trouble, even supposing gear-cutting facilities
were at hand, the distribution particularly being almost
prohibitive, as the cam working the exhaust valve is
milled out of special steel in one piece, with the gear
wheel.
Apart from this , however, and the matter of making a
correctly formed cutter for the teeth , the character of steel
employed is an important item ; so that as a broken pinion
is a thing to be avoided , I should suggest the purchase of
these parts in a finished state from the agents of De
Dion and Bouton, the corresponding parts being ma
chined to fit; so that I am not giving detailed drawings of
these pinions, though the general fitting scheme will be
shown further on in the sectional drawing of completely
assembled engine.
It should be noted , however, that in purchasing some
of the parts in a finished state, it will be unsafe to depend
on my figures corresponding, as, although I am working
as near as possible to such sizes as are recognised as
“ standard ," there are many parts which are being con
tinually altered .
Other small parts, which I should most certainly ad
vise the purchase of in a finished state, are : The inlet

The aluminium crank chamber next demands attention .
The casting for thiswill have to be purchased, because even
in the event of the constructor of a single engine going to
the trouble of making his own patterns, he would not be
able to find a founder of aluminium who would accept an
order for a single casting.
There should be no trouble, though, in procuring the
casting itself just to the dimension I give, and throughout
this work I have kept this idea in mind , so that the way
of the amateur may be smoothed by reason of being able
to obtain any of the parts described in either a rough or
a finished state .
The crank chamber casting is in two parts, and there is
not a great amount of work on it, though the chucking
may prove a difficulty .
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valve, with spring, & c., complete ; the exhaust valve, with
spring, & c., complete; and the contact breaker and cover
complete. All these itemsare special work , rather out
side amateur capabilities, except at an expenditure of time
altogether out of proportion to their commercial value,
though there is nothing outrageously difficult about the
valves ; but the springs are a nice point. In Fig . 61 I
show the inlet valve complete , and in 62 the exhaust valve
and stem . If it is decided to make these it is only neces.
sary to say that the workmanship must be of the best, and
that the exhaust valve head should preferably be of nickel,
in which case the head would be screwed to the stem as
in Fig . 63.

The first item will be turning up the faces of the two
flanges, so that the two halves of the case come together,
leaving the requisite inside space (88 mm .) for the fly
wheels, the space occupied by same being 88 mm .
Next drill ibe centre holes for the gunmetal bearing
bushes, or, rather, drill holes in the centres, but less than
the finished sizes, merely to admit of the two halves being
held together by bolts and nuts for the cross bolts hold
ing the case sides together ( see Fig . 65, side view of crank
case ).
Five of these bolts are of steel, 8 mm ., or 5-16ths in .
diameter,474 ins. in length over all,and 98 mm .,or 378 ins.
between threaded ends (Fig. 68). After drilling two of
these holes at opposite diameters, bolts should be fixed,
and the rest of the holes drilled and reamed, or all the
holes may be drilled first, leaving a shade for the reamer
to remove, as it is essential that the holes be in line, and
WBF
a correct fit to the bolts .
Referring to Fig. 65, it will be seen that one bolt (A ).
is of larger diameter than the rest, 13 mm . in the centre ,
and 10 mm , at ends (see Fig. 66 ). This bolt is longer
than the others, and serves to connect the motor to the
brackets on the framing of the machine , the lugs on which
סוזנ
are 18 mm . thick .
Bolt B , shown also in Fig. 67, is 10 mm . throughout,
but has a longer screw thread one end than the other .
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I have said the job was important, because it is
essential that the bearing on the crank -case top be dead
true, or at right-angles to the vertical line through the
crank chamber ; otherwise the cylinder would not sit
square, and if the engine worked at all it would be at the
expense of great loss of power, and rapid wear of con
necting-rod, bearings, piston, and cylinder. So the
greatest care must be taken in chucking the crank cham
ber for this job , though I am inclined to think the
amateur would do better to rig up some form of boring
bar, as the aluminium crank chamber is a somewhat
bulky article to chuck in a small lathe.

This bolt serves to connect the adjusting stay from the
bottom bracket to the crank chamber , the function of the
latter being the adjustment for wear between engine
pinion and transmission gear wheel. All these bolts
must be of steel, and the threads may be Whitworth ,
with full -sized Whitworth nuts. There are four other
bolts, or rather long studs, required ; these are the
cylinder holding-down bolts, but as they are simply
Whitworth threaded studs I have notmade a drawing of
them . The dimensions are as follows :
Diameter, 11 mm . (or 7-16ths in .) ; length over all,
215 mm . (or 8 %2 ins ) ; length of threaded ends, lower
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Fig . 65. - SIDE VIEW OF CRANK CASE .

end screwing into crank chamber top, 15 mm .; top end,
20 mm . The nuts to be full-size Whitworth engineering
steel.
The next important job on the crank chamber will be
the turning of the seating for the cylinder end . I have
not made a plan drawing of the crank chamber showing
this ; but it will be understood by reference to the draw
ing of the cylinder (Fig . 43) and to the sectional drawing
of the entire engine appearing in the next chapter.

The metal aluminium , however, is very easily cut, and
a single cutter boring bar, reduced to say half-an -inch
for a length equal to a little over the diameter of the
crank chamber, would prove stiff enough to guide the
cutter.
In this case it would simply be requisite to find the
exact centre at top and bottom of crank chamber, and
drill 72 in . holes for the boring bar ; the lower hole could
afterwards be utilised for fitting a drain -cock for carrying
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off waste oil, and the hole at the top end would not make
any material difference.
The recess in the crank chamber top is 8 mm . deep,
and in diameter must be a good tight fit to the lower end
of the cylinder. Beyond forming the cylinder seating as
described , however, a circular groove or recess about
3 mm . by 3 mm , should be cut in the seating at the
diameter of cylinder bore ; this merely as a clearance for
dirt or chips which may get on the surface, as it is aston .
ishing what a small particle of foreign matter will influ .
ence the “ seat ” of the cylinder and make itself known
by unequal wear on the cylinder wall.
Theholes for the cylinder holding down bolts had best
be drilled and tapped next, and these will present no
difficulty , the positions being marked off as shown in
Fig . 53 , Art. XI.
The really fine point in the whole of the crank chamber
now remains to be done that is, the boring and bushing
of the centre to form the crankshaft bearing, as, needless
to say, this must be dead square to the crank.chamber
body, and likewise to the line of the cylinder bore.
I do not purpose entering upon a lengthy treatise as to
how this should be done — there are so many methods
and specific instructions are useless in the absence of
knowledge ofwhat tools are at disposal.
I will, however, make one brief suggestion . It being
assumed that we have the two halves of the crank
chamber correctly fitted together by the bolts, so that
they are concentric and of equal depth in cross section ,
with the bolts of good reamed fit to the two halves of the
case , I would suggest rigging up a special face -plate for
the job. Turn up the face of the plate true at the point
where the crank case edge will rest; then with a V

not near enough for a fit, is near enough if the crank-axle
has been made to correspond.
There is another boss on the crank - case, which requires
drilling and bushing in similar manner ; this is to take
the two- to -one spindle of the distribution gear. The bush
has a bore of 9 mm ., and its outside diameter is 15 mm .
The only remaining jobs on the crank chamber are the
drilling and tapping of lubricating and draining holes.
There is a lug on the upper side of the casing ; this
should be fitted with a brass plug about 38 in . thorough.
fare, for introducing the thick lubricating oil, and at each
side, and as near the bottom of inner face of the crank
chamber, fit 5-16ths in . gunmetal screws, wing.nut pat
tern , for easy removal for draining off oil.
In the top of the case, on the cylinder seating, and
where the two sides of the case join , a slit will have to be
formed , just wide enough and long enough to allow the
connecting-rod to work , but without giving undue clear
ance.
I have said nothing aboutmethods of testing the truth
of the various work involved in the present section of
our work ; but, no doubt, certain tests will suggest
themselves, according to means at hand. In the first
place , the crank -axle flywheels and crank- pin can be
assembled and easily tested between lathe centres, and
this having been proved true, the connecting-rod may be
added and the whole placed in the crank.cases ; the posi
tion of the connecting-rod in the slot described is then
noted, and the position of the crank pin being first at the
inward end , then at the outward end . The connecting
rod may next be turned round, or reversed on the crank ,
and again tried .
If everything is dead true, the position of the connect.
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tool cut a light groove exactly on the pitch circle of the
bolt holes (220 mm . on the drawing Fig . 65), and on this
circle find the position of three holes, say, those marked C
and B , and the other one on a line with B. This might
be done by a little careful dividing with the protractor ;
but perhaps a more simple method will be to use the
crank -case itself as a drili jig after boring the first hole ,
i.e., one hole is drilled and tapped exactly on the scribed
line, and a stud fixed ; the case is then held up by this
bolt and a centre one until the outside of the casting runs
true, when the other two holesmay be drilled and tapped ,
and this half of the case is ready for boring when the
centre bolt is removed .
In boring the second half of the case , it must be care
fully noted that it is attached to the face plate studs by
corresponding holes .
This method, properly carried out, should ensure a true
job , and the holes should be bored 26 mm., with just a
shade of taper, being largest on the outside of the case, so
that a tight- fitting bush , which cannot work inward, is
ensured.
The bushes should be turned from best gunmetal or
phosphor bronze, with the same small shade of taper, and
somewhat longer than finished size, so that they may be
driven tightly into position, and the surplus cut or filed
away. After fitting the bushes, the cases should be
assembled again with all bolts, and the bushes reamed
up to finished size , 21 mm . in the drawing, though itmay
be convenient to substitute 13-16ths in ., which, though

ido

ing rod web in the slot in the crank chamber top will be
the same in all three positions -- that is, in the centre of
the slot, though this is a critical test.
I have not said much as to Fig. 61 (the inlet valve) or
Fig . 64, which is a cage or dome for holding down and
affording quick access to the valve ; but these may be
better described in a future chapter, in conjunction with
other corresponding parts.
( To be continued . )

The Welsbach

Incandescent Electric
Lamp.

AVER VONWELSBACH'S new osmium incandescent
electric lamp, which was recently mentioned in this
journal, is reported by the Gas World to consume as
now made 1'71 watts per candle power, and to last
from 700 to 1,200 hours. One specimen used 1.65 watts
per standard candle at first, and 1'94 watts after 1,500
hours, at which period it was intact. The lamps, it
seems, can be readily repaired if the filament be not
broken . The voltage required for the operation of these
lamps varies between 25 and 50 , and at a demonstration
given to the stockholders of the German Welsbach Com
pany, a series of four of the new incandescent electric
lamps consumed o'96 ampères at 100 volts. The candle
power of the lamps used in this instance is not stated.
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more ordinary size , measuring about 14 ins. diameter
across the ends. The second item will be supplied by a
really large “ cut ” nail - one about 4 ins. long being
generally obtainable without difficulty, and the thickest
one of this size being chosen by preference . Soft iron
wire is better, as this is for the core of the coil, and may
be used , but the nail is an excellent substitute.
Begin operations by sawing off the two ends of your
bobbin , and fitting them tight, one at each end of the
nail. Cut the ends about 4 in . thick , and make them
firm by packing, if necessary, with paper glued in . Allow
% in. of the point of the nail to protrude, and then wrap
two or three layers of well-pasted or gummed paper round
the nail between the bobbin ends. Use every endeavour
also to make a firmer job by securing the layers of paper
(by means of glue , for example ) to the ends, and
note that two or three layers of paper on the iron is
sufficient ; but all the metalmust be covered , or there is
danger of “ short-circuiting,” your coil. Now , with a
very small bradawl, or red -hot needle, make a hole in
each of the bottom ends. These holes may be near ( say,
4 in. from ) the edges. A small portion of the wooden
endsmay also be removed -preferably near the aforesaid
holes — so as to let the complete coil rest firmly on the
base to which it will be attached later on . Fig . I shows
the bobbin fixed on the iron core, and, as the drawings
are half-size , any doubtful dimension can readily be
ascertained.

Model -making for Beginners .
( This series of articles is especially intended for those amateurs
whose stock of tools is a minimum , and for those whose practi.
cal acquaintance with model-making is equally limited . In
order to make the articles asusefulas possible, it is the special
desire of thewriters that reader's shall discuss their difficulties
with them , directing their queries to “ Beginner," clo The
Editor, THE MODEL ENGINEER , 37 & 38 , Temple House,
Tallis Street, London , E.C., a stamped addressed envelope
being invariably enclosed for reply . Where the reader is unable
to get a model to work , or to locate the fault, the model itself
should be sent, carriage paid both ways ,when advice on itwill
be freely given .
Practical suggestions from readers will be gratefully received , and
the Editor, will be glad to hear from those who wish to make
any special model. Such suggestionswill,where possible, form
the basis of future articles.]
VIII. - How to Make a Simple Shocking Coil.
By “ VULLAS.”
OST electrical apparatus, of even the simplest con
M
struction, unfortunately involve an outlay which
puts them outside the scope of the amateur who
might nevertheless possess the skill to make them . One
of these is the shocking coil, in the form usually given to
it by writers on the subject. There is, however, one type
of shocking coil which is not only inexpensive, but is sim
plicity itselt in construction. It is, therefore, admirably
suited to the skill of the electrical enthusiast, who bappens
also to be a “ beginner.” For the benefit of the initiated,
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DETAILS OF A SIMPLE SHOCKING COIL .
it may here be remarked thatthe coil in question is of the
“ self-induction ” type - a technicality which will, to some
extent at least, be explained in the course of this article.
No amateur with an electrical bent will be unable to
find- amongst the store of “ unconsidered trifles " picked
up from here and there — a length of insulated wire suitable
for the purpose required . If such a thing be possible, the
purchase of the requisite amount will be the only costly
part of the apparatus ; it is also essential. The exact
amount ofwire is not a very specific quantity ; but for the
guidance of a purchaser, 2 ozs. of No. 24 sirgle cotton
covered copper wire may he mentioned asa quite suitable
quantity ; in length this should be about 26 yards. The
possessor of odd portions of wire of other gauges and
lengths need not despair ; almost any length and any
gauge of wire (within moderation ) will make a shocking
coil ofmore or less “ strength ," and it shall be the writer's
business to indicate this fact a little more fully in due
An immediate necessity is a large cotton reel- the
larger the better and a piece of soft iron, or bundle of
soft iron wires. Very large bobbins of thread can some
times be had, but wemay content ourselves with one of a

The winding of the coil may next be proceeded with .
As already stated , this may, for preference sake, consist
of a certain length of No. 24 wire. A similar weight of
No. 22, No. 20 , No. 26, or No. 28 , or any intermediate
gauge, would suit almost as well. The first is simply the
best. Similarly , a dozen yards of No. 22, neatly soldered
end to end wiih a dozen yards of 26 , would give a fair
result, the soldered joint being carefully covered with fine
cotton or silk . New wire is certainly better ; and if old
wire is used, it must at any rate be free from bare spots in
the insulation . If one or two be discovered, they should
be wrapped with cotton forthwith . Do not handle the
wire more than you can help , especially if it is “ single
cotton covered,” but get all the candle ends you can and
melt them down carefully and slowly-not burning the
melted grease - and soak the wire in it until the insula
tion is thoroughly saturated . You may then commence
winding in safety.
To begin , pass about 6 ins. of one end of the wire
through the hole in one end of the bobbin , and imme
diately wind on the wire on the paper covered core as
regularly as possible from one end to the other. On
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arriving at the end, keep on winding in the same direc
tion, but back over the first layer. The wax on the
wire will keep the coils in place, and the winding
throughout should be consistently regular. Do not come
right back to the first end, but start the third layer some
& in . from the beginning of the winding, and continue
this process until all the wire is wound in the style suf
ficiently indicated in Fig. 1, where the wire is shown
wound more deeply in the middle than at the two ends.
Having come nearly to the end of your wire, draw the
end through the hole in the second bobbin , pulling the
wire tight, and leaving, say, i ft. ofwire outside.
Prepare next a piece of wood for the baseboard of the
coil. For the sake of appearance it is true that polished
and “ moulded ” mahogany would be best ; but it is
also true that any flat piece of wood - size , about 6 ins.
by 4 ins. — will pass muster. The details may be “ left
to the taste of the reader.” Take the wound bobbin ,
and place it somewhat in the position indicated in Fig . 2 ,
putting it down square with the edges of the base. Mark
the positions (on the base ) of the fats cut on the bobbin
ends, and drill holes through the middles of these spots
large enough to take small screws. These screws are to
hold the coil - as shown half-size in Fig. 3 - firmly to the
base, and should be carefully fitted, so as to miss the
wire. The holes in the bobbin ends for the screws must
be carefully made - large enough, but not too large - and
the wood must not be split. If a small drill is not avail
able, the holes may be burnt in by means of a thin red .
hot knitting or darning needle. Tbin screws are advis.
able, No. 4 being fully large enough for the purpose .
Wooden pegsmay be used instead, being glued in place,
but the coil will not then be removed with so much ease.
The coilmust not yet be fixed . It has to be improved
in appearance to some extent. First, wind the still empty
space between the ends with some thick coarse string,
tape, or other material over the wire until the bobbin is
full within % in . of the outer circumference of the ends.
Get it quite even and circular ; use any othermethod you
like, such as filling the space with paper, or a piece of
cardboard tube, split lengthwise , may be fitted between
the wooden ends. Whichever method is adopted , paste
on a finishing layer of black paper (which may be var.
nished), or a layer of crimson velvet, which somehow
appeals to the average outsider as the very life and soul
of an electric shocking coil ! The whole coil may now
be fastened in its place, and two holes made in the base
for the wire ends to pass through to the underside.
A contact-breaker must now be made. It consists
essentially of a thin metal spring, upon the free end of
which is fixed a scrap of soft iron , and the “ make and
break ” of the current is effected by the alternate attrac
tion and " letting go ” ofthis iron armature by the core
of the coil. A piece of thin and springy brass, copper,
or phosphor bronze is suitable for making the contact
spring, but the amateur who has none of these will find
a scrap of very thin “ in ” from an empty coffee tin a
very good substitute. Cut out a piece to the shape of
Fig . 4 , which is half-size, and punch the holes there
shown. Bend at the dotted lines , when the contact
breaker will appear as in Fig. 5. From a nail or other
suitable article cut off a scrap of iron about 4 in . square
and long, and solder it to the end of the spring inside.
(See the plan, Fig . 2 ).
The contact screw , which is to make contact with the
spring, must be a screw fitted in an upright piece so as to
be about as high as the centre of the coil. If you can
drill and tap a suitable piece of brass, do so , and fit a
screw to it. If not, a screw must be procured, and one
source may be mentioned — the “ carriage ” of a gas.
bracket, which is a three armed piece of brass with a
screw in one arm , made to carry a glass globe, is often a
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superfluity and may be " commandeered ” for the purpose
of a contact spring. It will probably have to be
straightened out, and must be secured in the right posi
tion. (Shown in Fig. 2. )
Contact between the spring and the screw should be
made by soldering a tiny flat bit of platinum on the
spring, and a point of platinum wire on the tip of the
screw . Platinum for the purpose can be got from an old
incandescent lamp, the flat piece being hammered out of
the wire ; but if platinum is utterly unavailable, you may
trust to the bare metals themselves, although , in this case ,
constant attention must be paid to cleaning the contact
points with emery cloth or a knife , and the “ shocks ”
will be liable to irregularity in intensity.
The parts already made may now be got ready for fix
ing. The two ends of the coil are protruding below the
base. Holes must now be made - one near the base of
the contact spring, and the other at the position a on
Fig . 2 . Grooves may be cut for the wires to rest in from
hole to hole, as shown by dotted lines, and the wires
brought along them and up to the surface once more .
The contact spring is then fixed in its right position, the
little iron armature facing the end of the core exactly and
about 3-32nds in . or i 16th in . from it, and is secured by
one good brass nail. Before driving this home (which
should be accomplished by means of a punch for safety's
sake) wrap the bared end of the wire round under the
head of the nail, so as to make good contact.
The other wire end is to be secured to a terminal at A.
Another terminal is fixed at B , and a wire from this
terminal is taken to and wrapped round the contact screw
pillar as indicated. Two more terminals should be added ,
this time at C and D.
It will be noted that a good length of wire was to be
left at the finishing end of the coil. This has already had
a turn or two taken round the fixing nail of the contact
spring, but the extra length is carried onward to terminal
D , where it ends. Another wire connects B to C , and
the coil is complete.
Before going further, itmay be remarked that a substi.
tute for four terminals can be readily procured from an
old pair of gloves which have patent fasteners. If the
hollow parts ofthe fasteners are secured to the baseboard,
and the wires soldered to them , the knob portions having
also wires soldered to them for handles, battery, & c., they
make excellent terminals - readily removable and making
good contact instantaneously .
The handles for the coilmay be simple tin cylinders
about i in . diameter and 4 ins. long. Avoid having them
short, if possible , or you will quickly realise the tendency
ofan electrical discharge to find its way principally at the
sharp edges. Flexible wires must be soldered to the
handles, the other ends of the wires being each soldered
to one of the knobs aforesaid , or secured to the terminals,
if the more ordinary ones are used .
The battery may be a bichromate one of a single cell,
having zinc and carbons about 3 ins. or 4 ins. high and
1/2 ins. wide (these are to be the dimensions of the im
mersed portions). A good Leclanché cell will do, two
being better, and with the winding quoted and such a
battery the coil will give a very respectable sbock indeed !
The action of a coil of this type is worth some explana
tion, although it is not the place to dip deeply into the
theory of it. Briefly, the effect called “ induction ,” which
is the raison d'étre of the action of an ordinary “ primary
and secondary ” coil, is the cause of the shock in this
instance. There is only one coil of wire in the present
case , but every turn of wire in that coil acts inductively
on the neighbouring turns at every make and break of
current. The fact that each single turn separately in
fluences several turns, results in the production of a
small current of high electro-motive force, which escapes
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through the handles and the person holding them , for the
simple reason that at the moment the induced current is
produced, the only other path for it (through the contact
spring and screw ) is broken by the attraction of the
spring. The effect is known as “ self induction,” and, in
coils with primary and secondary windings, must be got
rid of as far as possible. In the presentBICHEED
case , however,
it is the most important result.
ВЕЛ
One word of advice. Do not, under any circum
stances, continue to give shocks to anyone who expresses
a desire to be released . It may be dangerous, and is
often , at the very least, painful.

Model Yachting Correspondence .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , I am sending you a photograph of a
model yacht which I designed and built a few months
ago. She is 36 ins. over all ; 24 ins. L.W.L. ; 772 ins.
beam ; 772 ins. draught. I made the hull from a block

MR. H. BROOKBANK'S MODEL YACHT.
of yellow pine, and afterwards let in the fins, which are
of brass. I may say that I was fifteen at the time of
building this yacht. —Yours truly ,
H. BROOKBANK.
An Improved Method of Building Model Yachts.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -A way I have used for making small
boats is to glue calico in layers over a wooden mould in
the way employed when making paper hulls. The elastic
nature of the cloth enables each layer to be put on in
one piece, and the hull when finished , is of uniform thick
ness throughout, and perfectly smooth both inside and out.
I first wax the mould while hot by rubbing a lump of
beeswax over it. The first layer ofcloth is sewed on with
stitches over the deck , taking care to get rid of all creases.
The next and subsequent layers are put on by first spread
ing glue over the hull, and stretching the calico over while
quite hot. When the glue is quite hard , if the mould be
warmed itwill part from the hull very readily.
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These cloth boats must be well painted inside before
putting on the deck of 18 in . fretwood , which, after hav.
ing its edge well smeared with red lead and oil, is fas
tened inside the top edges with fine pins. The outside
must have several coats of enamel, paying particular
attention to the edges.
I wonder if this is the “ linenoid ” of “ Little Man " ?
M. v . P.
-Yours sincerely ,
London , N.W.
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.]
ACHTS AND YA HT HANDLING , By Thomas
ON
Fleming Day. The Rudder Publishing Company ,
9 , Murray Street, New York , and 143, Strand, Lon .
don , W.C. Price i dol., including postage.
This little book , in a somewhat novel cover, contains
a very considerable amount of practical information of
the sailing of yachts of various classes. The writer is a
practical yachtsman of an ultra up-to -date style, who
neither hesitates to tell you that all he says is the result of
positive experience, nor asks you to believe his word with .
out testing it yourself. His remarks are such asto bemost
useful to a beginner in the art ofyacht sailing, and especi.
ally to a beginner who is building or sailing his own
boat. The narrative or “ first person singular " style
which the author adopts, has something of the American
and something of the seaman about it, and this is particu
larly the case when he is denouncing old -fashioned but
exploded ideas, to which so many yacht builders tena
ciously cling. The book is rather a volume of directions
for choosing and managing yacht craft than a manual for
the actual builder; but there is no doubt many who come
within the latter category would peruse its pages with
advantage.
How to BUILD A MOTOR LAUNCH . By C. D. Mower.
The Rudder Publishing Company, 9, Murray Street,
New York , and 143, Strand, London, W.C.
Price i dol., including postage.
There must be some hundredsof people in this country ,
not a few of whom might be numbered amongst our
readers, who would build a launch for their own use if
they could only get designs and instructions for the pur
pose . A petroleum motor- launch is not the hardest
thing in the world to build , and the Rudder Publishing
Company should find that they have given considerable
impetus to such work by bringing out the volume now
under review . To the man who is desirous and feels
himself capable of undertaking so delightful a piece of
work , and one which will ve such reward for the labour,
a dollar cannot be reckoned a large price to pay for the
information which he needs. When it is added that the
actual designs given in the book number nearly a dozen
of all sizes, whilst the instructions are clear and straight
forward , we shall have shown that the book is good
value for money in every way. It is well printed and
well bound, and the illustrations are perfect.
INGENIOUS experiments for studying the motions of air
are being carried out by M. Marey, Membre de l'Insti.
tute. M. Marey makes the movements of air contained
in a suitable glass- sided box visible by injecting numerous
jets of smoke, forming planes laminating the air. The
results are photographed by the aid of magnesium flash
light. An interesting description of the apparatus ap.
peared in a recent number of La Vie Scientifique.
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other types perhaps far better. All I want is to draw
attention to the merits of multiple expansion engines. I
want to see the class of model steamers improved, and if
I succeed in setting our steamboat friends thinking, shall
feel well repaid. Lastly, I hope anyone who tries will
not be too modest to let us all read the results of his ex
periments in the pages of “ Ours.”
Drilling

Holes

in

Glass .

UR contemporary, Photography, recently printed an
instructive article on this subject, from which we
extract the following :-To be able to bore a hole
neatly and of any desired size in a piece of glassware is a
matter of considerable convenience. The tool required is
simply a hardened piece of steel ; an ordinary three
cornered saw file does well for most purposes ; but for
holes up to
in ., a penny graver, to be bought at all
watchmakers' stores, is better. Gravers are made of
hardened steel, and have a lozenge, or, as it is more fre
quently called, & diamond section - that is to say, a
rhombus. They are ground diagonally from one corner to
the other to a needle point. If not critically sharp when
bought, they must be made so on an oilstone,
A small vessel of turpentine is kept at hand, with
which the tool is plentifully moistened . A gentle pressure
and one or two turns of the point will pierce the surface,
and aboutten minutes' work will drill a hole through any
ordinary beaker.
As the cutting edge is at one corner and out of the
centre, a little care is necessary to avoid using the side of
the tool as a lever and forcing the edge of the glass off.
This difficulty , and a good deal of tedious labour when
thick glass is to be operated upon, can be overcomeby
grinding obliquely the two sides of the rhombus adjacent
to the point till that latter is truly in the centre of the
tool. The cutting edges are also more obtuse and less
likely to force the glass, and so break it. In this state the
drill can be fitted to a drill stock ; the cheapest and best
for the purpose is an Archimedean drill stock , sold at a
shilling , or less.
With this instrument a hole can be drilled through
4.in. glass in five minutes, or under, with one sharpen
ing of the tool. The only secret is to use plenty of tur
pentine ; never let the drill run dry . For larger holes,
say, up to half an inch , it is best to drill a small hole
first, and to enlarge that with a three-cornered file of the
desired section . All three sides should be ground smooth,
by grinding obliquely from each side, till the point is
truly in the centre. The glass cuts smoothly, and much
more rapidly than iron or brass would . Very little force
is required indeed, much force must not be applied.
When a tbree-cornered file is not at hand, a half-round
file may be used to open the hole, always using turpen
tine. In this way , by using the flat side of the file , when
the space is large enough , the opening may be made
square or triangular, if required.

O

An Instrument for Teaching Telegraphy .
OLD
telegraph
operators,says
the Scientific
wereAmerican,
once re
how messages
still remember
will
ceived on a tape driven by a clock train . The skill
acquired soon rendered it possible to dispense with the
tape, and to translate the message directly from the
sounder. But the acquisition of that skill came only
with long practice ; for which reason the modern novice
must spend hours and hours before the ticking of a
sounder becomes instantly intelligible to him . An instru
ment which is designed to simplify instruction in tele
graphy, and to impart in a comparatively short time a
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complete knowledge of the Morse alphabet, has recently
been introduced by the Omnigraph Manufacturing Com
pany, of 39, Cortlandt Street, New York City. Patents
have been applied for.
The omnigraph , as the instrument is called , consists of
a baseboard, on which are secured an ordinary key and
sounder, between which a disc is mounted, formed on its
periphery with teeth . A spring contact adjacent to the
wheel engages the peripheral teeth of the disc. Although
irregular, the arrangement of the teeth is arbitrary. For
if the disc be rotated by means of a small crankshaft
geared with the discshaft, the spring contact is forced
outwardly by the teeth , but drops back by its own elas.
ticity , and thusmakes and breaks the circuit. The ex
perienced telegraph operator detecting these makes and
breaks at the sounder, recognises them as the dots and
dashes of the Morse alphabet. A close inspection of the
disc would reveal to him that the teeth are so arranged
as to spell the sentence, “ John quickly extemporized five
tow bags.” If the disc be rotated forwardly, this sen
tence , thus oddly worded to include every letter in the
alphabet, is ticked off at the sounder ; if rotated in the
opposite direction, the sentence will be telegraphed back
ward .
The disc is completely under the control of the student .
It can be rotated as slowly as desired ; or it can be so
rapidly turned that its curious sentence will be received at
the sounder with a speed that would open the eyes of a
good operator. Moreover, the message on the disc is
transmitted with a distinctness and faultlessness which the
most perfect operator can never hope to attain . At first
blush it might seem that the student simply learns one
sentence forward and backward, and that the instrument
is a good teacher only within very narrow limits. But
this disc can be partially rotated forward and backward
any number of times, in any place, so that the letter to
be transmitted cannot possibly be anticipated . Thus the
student learnshow to receive a cipher message, themean
ing of which he cannot know . When sufficient pro
ficiency has been obtained in receiving messagts from the
sounder, the student can learn to transmit messages in the
regular method by means of the key which forms part of
the apparatus.
GERMAN papers report that an Englishman , Mr. H.
Houbon , has invented a process for making very pure
hydrogen from acetylene. He condenses acetylene in a
Cailletet steel bomb up to 5 atmospheres, and ignites it
by means of electricity. Hydrogen and carbon are
formed ; the latter precipitates in the form of fine soot.
The process is said to be without danger, andmakes it pos
sible to generate hydrogen on a large scale very cheaply .
A WRITER to the Eastern Morning News says it is quite
impossible to carry on a conversation with a neighbour in
a carriage on a mono railway owing to the noise caused
by the running wheels. Moreover, on the Ballybunion
line in Ireland , where the speed “ rarely exceeds sixty
miles an hour,” reading is a practical impossibility, says
the same writer. It is stated that such a speed as sixty
miles an hour is unknown on this line , and very probably
twenty-four miles would be above the average.
The Electrical Review (New York ) states that a patent
has recently been taken out in Germany for the produc
tion of ozone by the electrification of the air by a process
which , it is claimed , reduces the heat generated, and,
therefore , the formation of oxides of nitrogen to a mini
mum . The apparatus to be preferred has its electrodes
covered with a very large number of points, and separated
by glass plates. The great point appears to be to make
the electric discharge as nearly invisible as possible.
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The Editor's

Page .

TE would direct the special attention of our readers
WEto the description and drawings of the model
vertical compound engine, made by Mr. J.
Hendy, which appeared on pages III and 112 of our last
ssue . Mr. Hendy started on this model with the idea
of seeing what could be done with a very scanty outfit of
tools, and with the least possible outlay for parts and
materials, and as he has been good enough to send the
finished model up for our inspection , we are pleased to be
able to congratulate him for having produced one of the
smartest looking and best made engines we have seen for
some time. The workmanship and finish would be con
sidered above the average under any circumstances, but
they are especially creditable in view of the restricted
workshop facilities which Mr. Hendy possessed. We
think this achievement should induce other readers with
but scanty workshop equipment to take heart, showing ,
as it does, that the old proverb, “ Where there's a will
there's a way," applies as much to model making as to
other undertakings.
*
Apropos of workshop appliances, we may mention that
No. 7 of THE MODEL ENGINEER SERIES of Handbooks
will be entitled “ Metal Working Tools and their Uses,”
and will probably be on sale, at the usual price (6d.), by
the time these lines are in print. It describes the various
band tools used in model-making and light engineering
work , and in most instances gives some practical hints as
to the way in which they are used. Chiefly intended as
a guide to the beginner, the book is of a very elementary
character ; but perhaps this will not be its least recom •
mendation to those amateurs who are making a first ac .
quaintance with mechanical work, and who are in want
of some practical information on workshop appliances
which they can readily understand .
*
We have yet another new publication in preparation ,
though , in this instance, it is not of an engineering nature .
It is a new monthly paper, entitled The WOODWORKER,
and it will cater for amateurs and others interested in
carpentry and joinery , wood-carving, and all the various
branches of wood-working. We venture to mention it in
this column , because it will be under the same editorship
as THE MODEL ENGINEER, and we think that possibly
the tastes of many of our present readers may cause them
to extend their support to us in our new venture. Even
hose who do not themselves indulge in wood -working as
a hobby may have friends to whom THE Wood
WORKER would be of interest, and in bespeaking
their kindly assistance in making the new paper
known, we feel that we are not presuming
too much , so marked has been the friendliness shown to
us by all our readers in the past. No. I of THE WOOD
WORKER will appear under date of October ist, and the
succeeding issues will appear on the ist of each following
month . The price will be ad., and the publisbing,

137

editorial, and advertisement addresses will be the sameas
the corresponding addresses for The Model ENGINEER.
*
*
We have pleasure in calling attention to a new de
parture in the bu ness methods of Messrs. Brearley and
Stevenson , who advertise regularly in our pages. They
propose in future to send all their goods out on approval
on receipt of the list price of same. If the goods are not
satisfactory to the customer, they are to be sent back and
the money will be refunded , less cost of postage and pack
ing. This seems to us to be a very fair arrangement to
make, and should do much to increase the confidence be
tween the firm and their customers. From what we have
seen of Messrs. Brearley & Stevenson's castings, we do
not think they are likely to have many sets returned to
them as being unsatisfactory ; but, at the same time, we
imagine that the sending the goods on approval in this
way will induce a great many model-makers to send for
sample sets who would not do so without the protection
thus afforded them . The enterprise will thereby bring
its own reward , and will, doubtless, cause other firms to
give their customers facilities of a similar kind.
#
One of our readers has expressed a desire to rig up a
simple , home-made device for grinding twist drills, and
asks for information on this subject. We should be glad
to hear from any reader who hasmade such an appliance
successfully , and who will furnish a description of its
working for insertion in our pages.
*
The present is the time when the amateur engineer's
season may be said to begin . It is, therefore, a good
opportunity to call the attention of readers to the advan
tages offered by membership in the Society of Model
Engineers both in London and in many provincial towns.
The branches of the Society now number the respectable
total of thirteen - in Birmingham , Bradford, Cardiff,
Cork, Dublin , Dundee, Edinburgh , Glasgow , Leeds,
Liverpool, Manchester, Sheffield and Sunderland. That
this list will be considerably extended in the near future
we can have no doubt, and already, as reference to the
Society reports will show , practical steps are being taken
in Belfast and Norwich to supply the deficiency in those
towns. The time is fully ripe for other large engineering
centres to be similarly represented , since, as a matter of
fact, there is no town of any importance in the British
Isles from which we have not received communications at
one time or another from interested readers of this
Journal.
*
We are now able to announce the result of our Com
petition No. 15, for the best design for a model electric
locomotive. The judges are of opinion that none of the
competitive designs is entirely complete nor in every way
satisfactory, but that by
Mr. C. W. SHERWIN ,
52, Earlswood Street,
East Greenwich ,
London , S.E.,
is the best article submitted, and has, therefore , been
awarded the prize o f£ 2 25.
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Practical Letters from
Readers,

Our

( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired , but the
full name and address of the sender should invariably be
attached, though notnecessarily intended for publication .)
Reversing Slip Eccentrics.
TO THE EDITOR OF The Model Engineer .
3
DEAR SIR. - In the article on the “ Slip Eccentric,"
published in your issue of July 15th , your contributor
points out that one of the disadvantages of this gear is
there being no reversing lever. I have thought out the
following method to do away with this objection, and
have embodied it in a loco design I am now at work on :
A , B are the two eccentrics of a 2.cylinder engine. These
two eccentrics are joined by a collar G , the whole being in

15

September 15 , 1901 .

Reversing Gears for Small Locos.
TO THE EDITOR OF The Model Engineer .
DEAR SIR . - I quite agree with J. W. G., that the
best reversing gear for small locomotives is the slip
eccentric ; but, personally, I prefer the unadulterated slip
eccentric, and consider that gears for shifting the eccen
tric on the axle are not practical on model locomotives.
The obstacle in applying such rack and pinion gear to the
model locomotive engine seems to be that, as the axles of
locomotives are not stationary — themovement upand down
in small models amounting to as much as 4 in . —the rack
would not engage or disengage from the pinion with that
nicety with which it can be arranged to do on a model
engine with a fixed axle ; and to overcome this difficulty,
the rack might have to be made shorter, when it would
not turn the slip eccentric on the shaft sufficiently to
make the engine self-starting in the opposite direction .
Similar objections appear with other types of rack and
pinion motion . With reference to the other gear and the
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one casting and bored to fit the crankshaft easily. The
collar G is gear cut, and a bar E , which is slightly shorter
than half the circumference of G , is cut to suit it. This
bar E is placed in such a position that wben pin S touches
P1, E just missesGallowing it to work freely. I think,
from what I have said before , it can easily be seen that
when E is pushed over G it causes the lat'er, with the
eccentrics, to revolve round the crankshaft till S comes in
contact with the pin , P2 ; having done this, E will again
be clear of G , baving turned the eccentrics through an
angle of nearly 180 degs., and therefore having reversed
the engines. The drawirgs will, I think, explain any
other difficulty . Hoping this will be of service to your
M. P. B.
readers, yours faithfully,
Bromley, Kent.
[ This gear, of course, necessitates a fixed axle , and the
rod to the lever in cab would huve to be arranged so that
it would clear firebox, burner , & c ., and , further, it seems
impossible to cut the teeth of the spur wheel B if it and
the sheaves are in one casting, as our correspondent
suggests. - ED., M.E. & A.E.]

ingin

difficulty mentioned by J. W.G., can be easily be got over
by crossing the ports of the left-hand cylinder, putting the
horizontal exit of the exhaust port below the two, and by
this method the positions of the valve rods need not be
opposite .
I consider that any gear, other than the slip eccentric ,
for reversing small models is, in the words of Mr. Smithie
during a conversation with me, “ an abomination ," and
that the slightmovement required to start an engine with
the slip gear is not noticeable in the least. The smallest
engine worth fitting with any other gear than the slip
eccentric is one to a scale of 4 in to the foot, and when
it comes to considering this, a whole evening's discussion
or thoughtwill result in the adoption of a well-constructed
Stephenson's sink motion if it can possibly be arranged.
I shall be glad to see J. W. G.'s description of the
“ Klug ” gear, of which I have no knowledge, and per
haps when it appears the above remarks as to the
superiority oflink motion mayneed modification. - Yours
HENRY GREENLY.
faiihfully,
London, W.
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Locos for Small Gauge Railways.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , _Will Mr. Henry Greenly kindly publish
a sketch of a 178-in . gauge loco in your columns? Many
amateurs, like myself, have not the space to lay down the
track of a 21.in. loco. With the 13- in . gauge loco it is
possible to get a circular track in a small room . Will he
please also give us particulars of any experiments with
this small gauge locomotive as regards arrangement of the
tubes, & c., in the boiler, and also the hauling power ? —
Yours truly,
M. G. R.
Sunderland.
Stuffing - Box for Shafts of Model Steamboats.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—The enclosed sketch of a stuffing box for
the shaft of a model screw steamer shows a way in which
“ scraps ” of material may be used. A is an old wheel
off a toy locomotive ; B is the axle of same ; C , C are
pieces of scrap brass, with a hole in the centre, the
diameter of shaft ; D is an annular space filled with oil at
hole K ; M is a casing made out of tin , with brasses
C , C soldered in at ends ; E is the winder of an old alarm
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with some exceptions — viz. the Metropolitan Railway,
which is 12 ft. 31 ins., taking 13 ft. 6 ins. asmy standard .
I think it always preferable to pitch the boiler high ;
by this means a larger diameter than otherwise would be
the case can be obtained, and I am of opinion that height
of the boiler from the rail should never be less than the
scale size of 8 ft., wbich for 38 scale equals 6 ins. I
think model engineers should aim at designing a model
locomotive which externally should be a model of a loco.
motive, which, although it only exists in their mind,
would , if carried out in detail in a propermanner, compete
favourably with the productions of the locomotive engi.
neers of our great railways.
With reference to Mr. L. Wood's letter, I am
glad to
see his tribute to the L. & N.W.R. “ Precedents,” and I
think that the class of 7 - ft. singles, known as the
“ elevens,” comprising Nos. 55 (Queen ), 999, 1000, and
1,117 to 1,133 on the G.W.R., should be coupled with
them . These engines have done, and still continue to
do, marvellous work , and their success is due to the pro
vision by the designer, the late Mr. Joseph Armstrong,
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clock, with the loose part removed. On end of this are
soldered propeller blades G , which were made out of
sheet copper, and bent to required shape. This stuffing
box and propeller costmenothing to make. —Yours truly ,
Manchester .
F. II . ROBINSON .

Model Locomotive Design .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I was pleased to note in your issue of
August 15th that “ H. F. S.” is of opinion that the model
engineer should , instead of copying any particular engine,
design a type for himself. In doing this the maker would
not be inconveniently bound at any point. “ H. F. S.”
gives a rule for fixing the maximum height, the applica
tion of which would , in my opinion , give a rather greater
height than advisable for engines of a scale of 34 in . and
above, but is an admirable one for model of smaller sizes,
as the difference would not in such model be noticeable .
This rule gives a height from rail to the top of chimney
of 14 ft. 2 ins.; of course, this is somewbat below the
American standard, which varies between 15 ft. 3 ins.
and 14 ft. 6 ins. Personally, I prefer to use a maximum
height, only a little in excess ofthe English standards, which
vary , according to the railway, from 13 ft. to 13 ft. 4 ins.,

POST

of ample heating surface and moderate cylinder capacity.
These engines are really good engines to make a model
of, and have no points which would cause difficulıy in the
model - excepting, some will perhaps say, that they have
no bogie ; but with reference to this detail, I think the
bogie is a disadvantage in a model single-wheeled engine,
as the extra wheel takes some of the weight off the
drivers. It is a point worth noticing that all our most
successful model locos at the London Society of Model
Engineers are six -wheelers.
If Mr. Wood will refer to Mr. Pearce's article in
November 15th , 1900, issue, he will find useful data upon
which the ports of small model cylinders can be designed .
Of course , the ports of such a cylinder, which are fre .
quently much too small, need not be as large as the scale
size of the original, because of the comparatively low
piston speed of model locomotives, even when they run
very fast, and the use of a pressure of steam considerably
above the scale pressure .
I find it advisable to design the internal arrangements ,
and fix the dimensions of a model locomotive from a
model standpoint, forgetting, excepting as far as appear.
ances are concerned , the original loco altogether, and
calculating for strains and stresses, adhesion and tractive
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force , cylinder area and boiler heating surface just the
same, as if dealing with a large steam engine, and with
an eye on past experience. I consider it absurd to use
scale reductions of all dimensions, other than flue tubes,
which , as is well known , must be enlarged, because to
obtain a working model in a proper sense, you must be
acquainted either by actual experiences or study of the
experiments, successes, and failures of others, with the
elementary laws which govern all steam engines. --- Yours
HENRY GREENLY.
faithfully ,
London , W.
Model Gasworks.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Allow me to point out an error in size of
connections.
These were given as 4 ins., which is the
actual size of connections for a full sized works. The size
for model should be 38 in . —Yours truly ,
F. H. ROBINSON .
Manchester.
Queries and Replies.

(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions (1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's name should be in .
scribed on the back . (a) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card)
should invariably,be enclosed... (1) Queries will be answered
as carly as possibleafter receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5 )
Correspondents who require an answer inserted in this
column should understand that someweeksmust elapse before
the Reply can be published . The insertion of Replies in this
column cannot be guaranteed . (6 ) AU Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London, E.C.)
The following are selected from the Queries which havebeen replied
to recently :
[4349) Undertype Engine. G. B. (St. John's Wood) writes :
I am thinking of making an undertype engine and boiler, to give
about xh.-p. Will you kindly give me the following particulars ?
(1) Which would be the most suitable, one high and one low pressure
cylinder , or two cylinders the same size ? (2) Stroke and bore of
cylinders. (3) Length and width of ports. (4) Size of slide valves.
( 5) Amountof travel of valves. Bo ler :-(6 ) Length and diameter of
barrel. (7) Size of firebox. (8 ) Number, diameter and thickness
of tubes. (9) Length of smokebox. ( 10 ) Size of chimney :
(11 ). Thickness of plates, if made of iron. (12) Diameter and
pitch of rivets. (13) Would copper and brass be better for firebox
and tubes, or would it set up chemical action and destroy the iron .
(14) What pressure should I work it at ?
( 1) One high pressure and one low ; you want to reduce cylinder
condensation as much as possible. (2) 1% , by 2 H.P. and 2 by 2
L.P. (3) H.P. ports | by % and L.P. ¥ .in . by Yo-in.; exhaust ports
H.P. * ; L.P. 5-16ths-in . (4 ) Travelofvalve 5-16ths-in.; lap of slide
valves 1-16th -in . (5) Required heating surface of tubes, 400 sq . ins.
( tubes, 4-in . diam .). Boiler barrel6 % -in diam . (about). Grate area
about 6-in . by 9-in. = 54 sq. ins. The length of smokebox to suit
cylinder, and chimney about 2-in . diam . The plates should be 3-32nds
in . copper rivets ( chain pitch)about 78.-in Do not use iron for boiler.
Work at 75 lbs. (See " Model Boiler Making.")
(4383] Books on Telephony, & c. " STUDENT " (Weston .
super-Mare) writes : I have read your book on “ Small Accumu
lators," and would like to read a more advanced book . Would you
kindly advise methe best and cheapest bok on accumulators, and
also what would be a good book on ele tric bells and telephones ?
An excellent manual on the subject of Accumulators is Niblett's
“ Portative Electrici'y," which can be obtained at THE MODEL
ENGINEER Book Department, 6 , Farringdon Avenue, London ,
E.C., price 2s. 9d ., post free. With regard to the second portion of
your query, are we to understand you have read the two little books
we publish on these subjects ? Weare quite sure you will nowhere
get more information than they contain at anything like the
price. There are more expensive books, such as Bottone's “ Elec
tric Bells and all About Them " (38. 3d.) ; Poole's “ Telephone
Handbouk ” (55. 3d.) ; and Preece's " Manual of Telephony
155. 4d.), wbich can be obtained as above. The prices quoted are
for post-paid rates.

[4384) Engine for Canoe. N. C. L. (Hampton Hill) writes :
I am fitting up a steam canoe. The boiler will be about 2 ft. long,
18 ins. wide and 18 ins. high. I thought of using liquid fuel instead
of coal, for so small a launch. I shall be very grateful if you will
tellmethe best and safest to use. Would the supply pipe from tank
have to be brought outside the boat to keep cool ? This I would
rather not do, if I can avoid it. Is petroleum dangerous, and what
quan / ity (about)should I use for six hours steaming ? I have room
for a reservoir to hold about i gallon (in bow of boat). I believe it is
burnt with an atmospheric burner in firebox. I think of having
boiler made with about nine i-in . tubes and water round firebox.
You do not give us any particulars as to the design of boiler,or the
size of the engines, and therefore we cannot give you any definite
instructions as to your best course. Kindly look at the chapter on
oil fuel which appeared in August ist issue, in the Dunalastair loco
articles and to the M E. of November ist, 1900, for a description of
an oil tank. You will require about six " P.imus" No. 5 burners, to
evaporate 15 cubic inches of water a minute. You must also arrange
for being able to get at them at anymoment If your boiler is a big
one and of the pinnace type, you might be able to use a burner in
which the oil is sprayed on the fire by a steam jet. The use of oil
fuel is not dangerous in ordinary hands .
[4375] Hot- Air Engine Queries. . J. F. J. (Cockermouth )
writes : What is meant by the trunk piston in an air engine , and
where may it be had if it is beyond the powers of an amateur to
make one ? Where is asbestos to be obtained , and how is it to be
secured to the heating chamber ? Would asbestos be necessary if an
iron or tin tube were used for the heating chambers in place of
the copper tube ?
A trunk piston is one which has the connecting-rod attached
Query
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directly to it and has no piston -rod or crosshead. Gas engines have
trunk pistons. You can obtain asbestos at any large ironmongery
and tool, & c. dealers . For the hot-air engine, you will require what
is called " asbestos millboard." The use of asbestos is preferable in
any case, as it keeps the casing of the heater from becomirg red -hot.
[ 4400 ) Compound Model Locomotive. L. J. W. (Isling
ton ) writes : (1) What would be the proper dimensions of the
centre cylinder in a 3-cylinder compound locomotive, the outer
ones being 78 in. bore 1/4 ins. stroke ? (2) Could you give
me a rough drawing of the three cylinders, showing how
supplied with steam , & c ? (3) Would the firebox be best made
to the red or black line shown in drawing ? (4) Would sixteen
* .in . tubes in boiler and six 31. in . in firebox do (using, oil
fuel) working pressure solbs. ? (s) Would it take a curve 20 ft. diam .
at full speed (super elevation 38 in .) ? (6) Do you think that this
loco would travel as fast as one (to same gauge and scale) with
64 ins. diam ., as it is to race against it (boiler
hsingle
avebo drivers,
on this loco , 45 lbs.) ? (7) About how much would it cost to
built (country firm ) with double bogie tender ?
(:) We presume that the proposed arrangement is 2 h..p. (outside)
and 1 (inside) L.P. The ouiside cylinders had best be 4 in .
by 1/4 ins., and the inside L.P. 17 ins. by 4 ins. ( 2) The exhausts
from h P. should be conducted to a receiver in smokeb x. ( This
may be a coiled tube, so that the hot gases may superheat the
steam .) This receiver should be about half the capacity of the
LP. cylinder. The receiver should be connected at the other end
to l.p. steam chest. (3) Immaterial ; unless you use oil, when you
would require more room for connection and the red line should be
followed ." (4) You will be able to get ten or eleven in. tubes ; 34 in.
are too small for flues. (5) No ; there is too much rigid wheelbase .
The driving wheels should bemade smaller and be closer to the
coupled wheels ; we suggest that the driving wheels be 54 ins. diam .
and 6 ins. apart. (6) Big wbeels for models are not efficient, and
very often an engine with smaller wheels and cylinders will run
better than one of larger proportions. (7 ) We cannot recommend a
compound locomotive, at least at first ; you bad better have a simple
locomotive if you wish for certain success - compound model locos.
are only in the experimental stage at present. An engine of that
size would cost, it of fairly simple character, £ 30 to £ 40.
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(4373) Winding of Tripolar Motor. H. J. C. (Bristol) writes :
I propose making a motor, but I am not quite sure of the con
nections. The motor has a tripolar armature. Should both field .
magnets be wound with one piece of wire or two, and also where
should the ends be connected ? Kindly explain whether the
armature should be wound with one or three pieces of wire, and how
it should be connected with the commutator, and what the brushes
should be connected with .
Tripolar armatures can be wound in two ways- (a) as " open '
circuit, (b) as “ closed " circuits. An example of the former was
illustrated in reply to Query No. 1845, April 1900, and a diagram is
here given (Fig. 1) of a closed " circuit winding. In winding a
tripolar armature in this way, each limb is wound in exactly the
same direction, the beginning and end of each coil being carefully
marked . Taking the three poles in rotation , the beginning of coil

Query

N

4373.
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the ends of the field -magnet winding and brushes and terminals
depends on the question whether the winding is to be in “ series this
".or
shunt." A small motor is usually “ series-wound," and in
ed
the
of
t
one
case , one end of the field -magne coils is attach to
brushes. The other end of field -magnet coils is attached direct to
als
T ; the second brush
the source of current via one of the termin
being connected to the other terminal Tı. All this is shown byÁ
the double lines in Fig. 2. The two ends of field -magnet coils at
together (soldered ). Particulars of " shunt," " series,"
are joined
" comp und " windings have been given at various times in
and
The Model ENGINEER. If you cannot refer to back numbers, our
little handbook, " The A.B.C. of Dynamo Design," will enlighten
you on these points.
[4213 ) G.N.R. Locomotive. B. T. (Runcorn) writes : I am
trying to build model ofG.N. loco. I have made the boiler, which
is 113 ins. long by 24 ins., including firebox and smokebox ; firebox
internal. Would you be so kind as to give me length and size of
frame,what strength they ought to be, and sketch of same for
engine and boiler, also size and sketch of bogie frame? What kind
of safety -valve would be most suitable for this boiler ?
You may be interested to know we are about to get out drawings of
G.N.R. loco for other querists. We take it that your scale is in .
to a foot. 1-16th in. steel plate is sufficiently thick for the framing .

SAFETY VALVE
FOR MODEL
FIG . 1 .
G.N. R.
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Query

FIG . 2 .

N

I and the end of coil 3 are twisted together (having both been un
covered and cleaned), soldered together, and both then soldered to
one of the commutator segments (a ) The end of coil 1 and begin .
ning of coil 2, are then similarly treated , and joined to commutstor
b. End of coil 2 and beginning of No: 3, are joined to the remain .
ing segment (c). The three coils now practically become a single
unbroken wire. The two brushes rest on the commutator at points
diametrically opposite , but the position of th's " diameter of com
mutation " depends on the position of the commutator segments in
relation to the armature coils and also on the position of the field .
magnet poles . An approximately correct position is given in the
diagram Fig . 2 . With regard to the field -magnet winding, it is most
usual to wind with a separate length of wire for each core. Thus in
a bipolar field -magnet, with two cores (or winding spaces) as shown
in Fig . 2 ,iwo equal lengths of wire would be empl syed . They are
wound in a special way (for explanation of which see Fig. in the
article, " A Simple Electric Beam Engine," THEMODEL ENGINEER,
May ist, 1901), in order to produce a north pole at one end and
south pole at the other end ofthe magnet. The connections between
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lock nur.
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No 4213
full size .

No. 16 S.W.G. copper will do for the boiler. A safety-valve
Jike Mr.Greenly's will do ; of course, you may shape it according
to G.N.R. practice as far as the outside goes If you are in a
hurry , kindly refer to Work of 1895, or Engineer of December,
1892 ; but drawings will be published in our columnsvery soon.
(4414 ) Engine Proportions. H. K. (Farsley).writes : Will you
oblige me by.nsweringme a few questions relating to an engine
( 78 in . by 138 ins. stroke ) that I am going to make ? (1) What size
will the steam ports and exhaust port have to be ? (2) What size
diameter
with
sketchof ? flywheel, and shaft ? (3) Length of travel for eccentric,
(1) Steam ports, 3-32nds in . by 38 in .;port bar, 3-32nds in .; exhaust
ports, 3-16thsio . by * in . (2) Flywheel, 41 ins. diam ., weight, 1 lb.at
least: shaft, 7-16ths in . or 36 in . diam .; lap of valve 1-16th'in .;..
(3) Travel of eccentric = 2 X 3-3nds + 2 X 1•16tb = 3-16tbs + % =
5-16ths in.
[4416 ) Collapsible Canoe. H. R. H. (Guildford ) writes : I am
thinking ofmaking a canoe to hold two persons ; I wish to make it of
canvas and collapsible. Could you tell me what length to make ;
also the best material for ribs ? Would varnish do to keep it water
tight or would it crack at the folds when the canoe is folded ?
Which would be the easier to make - a Rob-Roy or Canadian ?
Could you say what the whole would cost ?
A collapsible boat may be made bymaking a permanent job of the
stem , sternpost and keel, and hinging the longitudinal stringers at the
stem and sternpost on each side. The uppermost stringers should
be blocked out in order to allow the stringers to fold down to thekeel.
When open for use the stringers are kept in position by the thwarts
and struts under them resting on keel. The hinges are about 1 ins.
apart up and down the posts and are covered with leather kept
pliable by castor or neatsfoot oil. Shredded soap, dissolved and
mixed with paint, keeps the painted canvas pliable. The wood used
is Canadian elm for the " Berthon " collap.ible boat, and the canvas
is double inside and outside the stringers. Air must be allowed to
enter this space between at the holes. Wedo not know of any other
type of collapsible brat, and therefore cannot advise.
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(4394) Making Permanent Magnets. A. E. E. (Erdington )
writes : In the February ist, 1901 iss e, I noticed a corr spondent
asks for instructions for making permanentmagnets by the aid o' a
dynamo current, and up to the present time I bave no: seen any
reply. I have been trying to make a pivoted magnet, about 3 ins.
1 ng by 48 in . squa e secrion, and have tried rubbing same with a
large horse -shoe magnet, and also by covering same with about six
layers of No. 26 s c.c. wire with 3-volt current, What I find is
thar I geto e pole strong enough for the purpose required, but the
other pol is not of eq al strength.
It is certainly not very easy to get good results in magnetising
hard steel, as so much depends on the correct degree and evenness
of hardness of the steel, its correct degree of " carb nisation ," and
the method of applying the magnetising force. There p ay be many
reasons to a count for your partial failure. First of all, be sure
that your sleel is one in which a large percentage of carbon is to
be found (from 1 10 1'25 per cent.) It must be caref illy and
uniformly ha dened , and iť very rich in carbon may then be let
down to a purple íemper, whi':b again must be uniform through
out. Probably the result which you mention — namely , that one
pole is stronger tban the other — is due to uneven hardening. The
degree of saturation can be increased by swit hing the current on
and off during tbe process of magnetisation , and also by tapping the
steel with a bammer while it is under the influence of the current.
(4252)Met. Ry. Goods Tank Loco. S. C. (Wes Brompton )
writes : Will you kindly give me a sketch of side franes for 11% -in .
scale model 6 -coupled radial side-tank engine (Metropolitan Ry.
No. 90 ) ? Please al o stale size thickness of wheels, and number
of spokes ; size of cylinders and length of stroke ; size of boiler and
number of tubes; the height and length of cab.
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the nozzle ? (3) In instructions given for fixing tubes in firebox
tubo plate of loco boiler, it is stated that the holes in tube plate
should be made rather smaller than tube and rimered out slightly
taper, and that the tubes should be slightly reduced at end, pushed
into the hole and then rivetted over ; I do not quite see on which
side of tube plate the holes should be the larger. (4) How is the
" heating surface " of a boiler calculated ? (5) How can tubes be
expanded without the use of a proper tube expander " ? What
would be the cost of a proper " tube expander” for, say, x -in. pipes,
and how are they worked ? (6) What is the best way to bend copper
y -in . tube so as to get nice curve, and without the inside of the
curve bending in angles ?
( 1) 5-32nds-in . or 3-16ths-in bore. Wenote, by the way, that the
cylinders seem large forthe boiler;proper size should not be exceeding
isins by 2 ins. ( 2) Avoid right angle bends; take the exhaust pipes
up and join them as shown in reply to Query 353 (May ist), except
that a proper nozzle is desirable. The exhaust pipe should be 4-in.
bore, and the smallest diameter of nozzle 3-16ths-in . The object of
the nozzle is to increase the velocity of the exbaust steam . (3 ) The
first sketch is right : the hole in tube plate should be larger on the
front (boiler) side. If your tube plate is thick , you might screw the
tubes into the tube plate with a fine thread - say, 40 or 32 threads
per inch - and af erwards sweat in with soft solder. (4)First take off
the area of the sides and top of inside firebox deducting the area of
tubes
door
Then
the area
of "the
tubes
add tois
of tubes
; the
areaand
surface
the take
" heating
will be
; thefire
total
aboveand
found by multiplying the circumference by the length . (5 ) We do
not know of a " tube expander," in the ordinary sense of the word ,
for f-in tubes. You will have to use a conicaldrifting tool. (6) You
can either fill the tube with rosin or lead after annealing. Be careful
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We append a drawing of the Metropolitan Ry. goods tank .
Wheel tyres, 54 ins. wide ; diving, coupled wheels, 5 ft. diam . ;
cylinders or 12 ins. scale model, 14 ins. by 2 ins. . bearing surface
of tubes should be about 403 or 500 sq . ins.; 5/8 in .lubes centres
average 13-16tbs in . apart. The width of cab should be 10 % ins.;
width over footpla e, 1258 ins ; width over tanks, 1158 ins.; distance
between frames , 6 ins. Please see our contemporary, the Loco
Magazine, as to painting and arrangement of number, plates, & c.
14391) Sea -Going Engineer. H. S. (Swanley ) writes : Would
you kindly answer the following questions ? I am desirous
of becoming an engineer on a boat. Could I get a place as assistant
engineer on such as a ferry or tug boat ? Jf o, should I have to pass
an exam ., and where have I to apply ? What is about the pay for
same ? I understand the working and management of engines and
boilers, and was in engineering shop for some time.
You may be engaged as a third (uncertificated ) engineer. You
will bave to pass an examination for a " Second- class " engineer
(Board of Trade), and one qualification is that you have been
appenticed or have served as journeyman in a steam engine shop
for three years. Kindly look at page 256 of last volume (June ist,
1901) and you will see a review of a book, by J. W. Sothern , on
Notes for Marine Engineers." Messrs .Wannan & Sothern's book ,
price 3s. 6d. (Whitaker & Co.) will give you all information required
as to " Examinations for Marine Engineer ,"
(4392] Model Loco Details. A. D. B. (Leigh) writes :
(1) What would be the correct diameter for feed water pipe to boiler
(loco ) 18 ins. long 5 ins. diam ; inside firebox, 51 ins. by 4 } ins.;
cylinders, 2 in . stroke, if in. diam . ! (2) Should the exhaust pipes
from cylinders go separately into smokebox and point up funnel, or
would'they be right fitted to a T-piece ? What is the object of
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when you are removing the filling not to heat the tube in the centre ;
star. from the ends, otherwise accident may result. See an article
on this subject in THE MODEL ENGINEER, for June, 1900.
(4390 ) Motor for Tricycle . T. H. G. (Mawgan ) writes :
Would you kindly tell me whether you can give me any motor
drawings, showing how to make a small motor for a tricycle ? I
have a tricycle worked by foot. I want to work it by an oil motor,
and I wish to have the part in sight.
Have you not noticed the articles by Mr. T. H. Hawley on
“ Motor Cycles, and how to construct them " ? If you want further
general information , will you kindly refer to the " Automotor, etc.,
Pocket Book," published by King & Co., St. Martin's Lane, W.C. ?
We could not give you sufficient information from the particulars
given ; we should want a measured drawing of your tricycle before
we could give you definite advice, but it may be stated in general
terms that the ordinary foot-power tricycle is quite unsuited to be
driven by a motor.
(4405) 'Engine and Dynamo. W. F. writes : I am thinking
of putting down an electric light plant. The following is the size
of my borizontal engine, with iwo cylinders, 2 inches bore by
4 inches stroke. Will you kindly state what size vertical boiler í
shall requ're for proper working of the engine, and size of pump to
work off the engine, and also size of dynamo to work off same?
What will be ihe best working pressure to run the engine at? Will
you kindly state the h.-p. of the engine and type of dynamo and
speed, candle power, voltage, shunt or series wound ?
Pump, 36 -in . by i-in . stroke working from 75 to 100 strokes per
minute ; see page 37 THE MODEL ENGINEER, for July 15th .
Horse- power (brake)about half. Boiler (vertica'), 3 ft.high by 18ins.
diam . ; better to have a larger boiler than absolutely necessary, as it
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wil require less attention. (See " Model Boiler Making," page 35.)
Boiler may be of No. 9 gauge steel instead of copper as specified in
book . Pressure , 30 to 40 lbs per square inch . Arrange for as many
If in . tubes as possible ; cross water tubes in firebox may be also
used with advantage. Please see article on " An Amateur's Electric
Lighting Plant,” October 15th , 1900. This recommends an Avery
dynamo, but any dynamo of about 250 watts output will do. The
candle power would be 48 to 60, but this is according to the efficiency
of the lamps. A shunt wound machine is necessary .
(44091 Silencer for Oil Engine. “ CONSTANT READER
(Cranleigh)writes : Willyou please oblige by answering the following
question ? I have a fb.b.-p. oil engine, and I want to deaden the
sound of exhaust, would you please give me particulars of a suitable
arrangement for same? The exhaust is f-in gas pipe.
A silencer should be introduced to lessen the noise of the exhaust.
The usual kind of silencer consists of an iron pot or tin , and one
holding about agllons would do in your case . The exbaust pipe
should be screwed into this pot at its lower end and another pipe
arranged from the upper end to a convenient cbimney or other
outlet. The inside of ihe pot should be filled with p, bbles ormarbles
of about %4 -in . diam . before it is sealed up. It is these small stones
which break up the exhaust into innumerable small parts by which
the force is lost and consequently the noise deadened .
[4468] Engine for Steam Launch . O. F. (Clonmel) writes :
I intend making a 16 ft. steam launch. Would you kindly give me
the dimensions of a engine árd boiler for it, and if possible a
sketch of er gie and boiler ? Would a compound engine be better
than a simple one, and what would be the breadth of the boat to
suit the engines ?
Single cylnder, 2 ins. by 3 ins., or at ins. by 27 ins., cr two
cylinders, i ins. by 2 ins. Use a simple engine— not a compound.
You want a boiler which will develop | h.-D. (evaporation about
10 cubic ins. of water per minute). Your boiler would require 500
to 750 sq. ins. of heating surface. See our handbook on Model
Boiler-making," price 7 % d ., post free from our publishers.
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Amateurs ' Supplies .
( The Editor will be pleased to receive for review under this
heading, samples and particulrars of new tools, apparatus,
and materials for amateur use. )
Planing Machine Castings.
Messrs. Geo. Goodman & Co., East Hayes, Bath , wish us to
point out that the price of their sets of hand planing machine
castings, advertised in this journal, is 375. 6d. per set, not 355. 6d.,
which was printed in error. Details of the machine in question
will be found in the firm's advertisement in our Sale and Exchange
column, in the August 15th issue.
Lathe Tools and Appliances.
Two of the numerous specialities of the Britannia Company - a
tool holder and a screw -cutting guide - which have been submitted
to us for inspection, are shown in the accompanying illustrations.
Fig 1 will give a good idea of the " Climax " tool holder which has
certainly a great deal to recommend it, in addition to theadvantages
it shares in common with all other tool holders for the lathe. One
of these advantages is the fact that the toolcan be set to any posi
tion, for cutting right or lefthand, straight or irregular work , without
altering the position of the holder in the slide-rest. Another feature
is the possibility of giving side rake as well as top rake to the tool,
and the fact that after setting the tool to correct position , the fixing
is done with one nut only . These cutters are made in various sizes
for lathes, from 4 ins. to 16 ins. centres. The screw -cutting guide
illustrated in Fig 2, intended for use as a gauge for depth of cut, or
as a stop for ornamental drilling and Auting. It is suitable for both
inside and outside screw -cutting, and prevents the annoyance of an
insufficiently cut screw . This appliance is also made in a number of
sizes. Those interested in either of the above specialities should
write for particulars to the Britannia Company, Colchester, or call
at 100 , Houndsditch, London , E.C., where samplescan be inspected .

FIG . 2. -Screw CUTTING GUIDE.

LCHE

FIG . 1. - THE “ CLIMAX " Tool HOLDER.
[4470 ) Forced Draught for Model Boiler. J. E. M. (Swan .
sea) writes : I am wishful to fix forced draught to a small model
boiler , 18 ins. by 9 ins., and shall be glad if you could inform me the
name of any maker of small fans or blowers suitable for this purpose ,
former preferred .
You will, we think , bave some difficulty to fit forced draught (that
is where pr ssure of air is in stokebole ) to a medel. You had better
arrang- induced draught (like that of a locomotive) by means of a
steam jet in a chimney Be careful to make the nozzle of the blower
small enough ( ee " Dunalastair ” article, August ist), so that the
steam used will be a minimum , and be careful that the blower is in
the base of the chimney and perfectly central.
The Management of Engineering
Workshops.

(NDER the above title the Institution of Junior
UNI
Engineers has published in one volume the course
of six lectures recently delivered by Mr. Arthur H.
Barker, Wh.Sc., B.A., B.Sc., at the Westminster
Palace Hotel, on the subject indicated . Without entering
into a critical analysis of the contents, we may note that
the author's work has filled a serious gap, the attendance
at the lectures having been eminently satisfactory , and
the question having been taken up in a practical manner
at the City and Guilds Technical College with a view to
its introduction into the curriculum there . The import
ance of the subject will appeal to all earnest students of
workshop matters, and the price of the volume ( 35.)
cannot be looked upon as prohibitive. It can be ob
tained from the Secretary of the Institution, Mr. Walter
T. Dunn , 39, Victoria Street London, S.W., the postage
being 3d . extra .

Catalogue Received .
Ideal Electric Co., Skircoat Road , Halifax. - A well printed
and
pushes,
fire alarms,istriggers,
bells,fully
wire,illustrated
indicators, list
and ofother
bell accessories
to hand switches,
from the
Ideal Electric Co. Readers enclosing a trade card can obtain this
list free, whilst other readers of THE MODEL ENGI" EER can get it
on sending 3d . in stamps, and mentioning this journal.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS . should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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," 37 & 38 , Temple House ,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " The Model Engineer,” 37 & 38 ,
Temple House , Tallis Street, 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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SALE

AND

EXCHANGE .

Private Advertisements are inserted in this
column at the rate of bd . for the first 18 words or
less, and id . per 3 wordsafter .
Trade Advertisements are inserted in this
column at the rate of 1s. for the first 12 words
or less, and id . per word after.
Single letters or figures are charged as words
and a compound word as two words. The adver
tiser's name and address is charged for. AN
Advertisements in this column must be prepaid ,
and remittances should be made by Postal Orders
or 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. Advertisements 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 bona fides of Advertisers, we recom
mend thosewho desire to protect themselves,when
dealing with persons with whom they are un.
acquainted , to adopt 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 Vendor,
whose full names and addresses must be given .
The Deposit is retained by us until we areadvised
of the completion of the purchase, or of the article
having been returned and accepted . In addition
to the amount of the Deposit, a Fec of Bd. for the
sums of n and under, and Is. for amounts in
to cover
exCESS
etc., must
be
remittedofat61,
time.postage,
the same
In cases
of persons
not resident within the United Kingdom , double
fees are charged . The minimum amountreceived
in Deposit is 2s. Bd.
The amountof the Depositmust 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 theamount of the Deposit is sent by Monev
Order it should be made payable to the Advertiser
of the goods.
In the case of exchanges, money to the value of
the article should be deposited by each party . W
cannot receive the articles themselves.
Trade.
" Model Engineer." - Complete volumes and
odd numbers for sale. - ERNEST POUTEAU, 44,
Warden Road, London, N.W.
Why not To -day 9 - Send for that Book you
require. ERNEST POUTEAU supplies any book .
Catalogues free .
Books You Require.— " Locomotive of To
day, 25. 9d.; " Indication Coils,” 25. 3d. " "Lette
Elec.
r
tric Light for Country Houses," is. 3d. ;
,” 25 9d .;
Press Printer;" 15. 8d.; " Book,"bind
ing
" Cabinet -making for Amateurs as, los.;, “ Metal
Plate Work," as. 3d. ; " Electro Plating," 2s . 3d .;
" Turning Lathes," 3s. 3d. – ERNEST POUTEAU ,

**1.Model Engineer. Wanted , Volume I, or
odd parts 1898 ; good price given. - ERNEST
POUTEAU , 44, Warden Road, London , N.W.
Illustrated Catalogue, Gunmetal Steam
THOMPSTONE, Nelson Street,
Fittings, ahd .
Broughton , Manchester .
Fretwork , Carving, Burnt Wood , Bent
Iron , Repouse, Bamboo , Leather and Picture
Framing tools, and materials ; catalogue, 1000
illustrations ; 4d free.--HARGER Bros., Settle.
Prize Medal Engine Castings.- % h.-p.
58. 6d..; } h p . nis. Sit ; Catalogue, 2d. - TOMLIN ,
Modeller, oldham
Models, and small power Castings, Drawings
List,
- I'on , 74, Upper Brook Street, Man
chesterstamp.
.

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, 178. 6d . A few 50 V., 8 C.-P. Edison Lamps,
6 /- 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, Cord and Push , new , 3/3 post-free.
WHITNEY.
Water Motors from 6/6 each . Y b.-D., 1776
( castings, 5/6 ). b.-P., 301- (castings, 9/6). th..p .,
55/- (castings, 11/6).- WHITNEY.
Undertype Horizontal Engine, 3 ft. by 2 ft.,
with Locotype Boiler, 22 ins. by 5 ins.; complete
with pump and all fittings ; suitable for dynamo
driving ; 27 ios.; bargain. - WHITNEY.
Is it wise to let good Scientific Apparatuswhich is
no longer of interest to you lay by and get obsolete ?
No ! Send full particulars to WHITNEY, The
Scientific Exchange, 117, City Road, London , with
a list ofarticles 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. - Wehave a special
plant always running to charge any size cells
promptly and carefully. Low tarifi. - WHITNEY.
Gas Engine.- % 5.-p. Otto cycle ; tube igni
tion ; quite perfect complete with tank ; 675. 6d .
Another, requires adjusting and cleaning, 50s.
WHITNEY.
Model Locomotive, six w ieels, slide-valve
cylinders, reversing, 448 ins. gauge ; also, 30 ft.
iron track ; gos. the lot ; bargain . - WHITNEY.
Magneto Machines for medical application ;
8 /•, 12/6, 15/-, 17/6 , 307, and sol , Very best value.
Undoubtedly beneficial in all nervous affections.
WHITNEY,
Ruhmkortt Coils for Wireless Telegraphy and
Røntgen ray work , 4 in ., 65 ; 6 in., £ 9 9s.; 7 in.,
£ 10 ras. Many others both new and second-hand.
-WHITNEY.
Dynamo.- 20 volts 5 amps.; drum armature ;
splendid machine ; 375. 6d . Also, Gramme-shunt.
wound , 50 volts 10 amps., 1750 revs.; 68 ; as new .
Many others ; state wants, - WHITNEY ,
Copper Rivets , button bead, % in . by | in .,
IS. 2d.; * in ., 4d .; * in ., Is. 6d.; 58 in ., is .
per gross, post free. Special quotations for sheet
copper and brass. - WHITNEY .
Telephone Parts. — Thin carbon diaphragms,
Is.; special granules, 7d.;carbon pencils, is. Id. per
doz. ; induction coils, 25. 8d. ; 36 wire rod , oz. ; all
post free. - WHITNEY.
High - class Launch Engine Castings, with
full size drawings ; 58 in . X.58 in ., 4s. 6d.; 7 in .
x 7 in ., 75. : it in . X it in ., gs. 9d. ; 7 in . x
28 in . (double cylinder), 11s. 3d., & c. ; list free.
WHITNEY.
Having Had Many Enquiries for lead.
flanged wheels, we are now stocking 1 in ., is. 6d.,
138 in ., 25.; 144 in., 25. 6d. per doz.; postage extra.
-WHITNEY .
Iron Flywheel Castings; 278 in ., 1.d .; 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. rod . per oz., post free. - WHITNEY.
Microscopic Polariscope, full size, 16s . 6d.,
approval; spot lens, 6s.; Abbe condenser, 258 .; large
assortment of objectives by good makers.-WHITNEY.
Whitney's 10 volts Drum Dynamos are the
thing for charging pocket accumulators ; properly
finished in every detail ; 28s.; post free on ap
proval.
& E. Lamps, any voltage to order if not in
stock ; is. 4d., post free ; 100 volt 16 C.-p. b . c .
lamps, 11s. 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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Colo's Reliable Handbooks, resultof 30 years
experience ; imitated , but unequalled . - Below .
' Sheet Metal Working." - Tinplate Work .
ing With Hand Tools : 50 diagrams; post free, 6d.
" Metal Screwing ” gives full instructions for
screwing with stocks and 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.
" MetalSurface Finishing." teaches chipping
with chisels, filing, draw -filing, polishing, figuring,
burnishing, lacquering, with diagrams, bd .
Any three books, is, post free.
" 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.
10 Allan"
Accumulators in ebonite and teak
cases; from 20 to 300 ampères-bours capacity ; for all
purposes where supply is required in a portable
form . Send for lists ; important to the Trade.
ALLAN & ADAMSON, LTD., Ashtead, Surrey .
Launch Engine as described in August 15th,
M.E. :-We can supply, intending builders, of ibis
inexpensive model, with a complete set of castings,
materials, screws and taps for 25. 3d. post free ; and
to encourage our customers, particularly the junior
ones, we would like them to send us their finished
engines by November ist. We will decide upon
the three best sent us, and send these to the Editor
for final decision. To the maker of the best , we
shall present any tools, etc., he may choose to tbe
value of half-a-guinea. All models will be tried
under steam , and every care will be taken of them ;
they should also have a small label attached , with
owner's name, etc. If a good many rcaders decide
to build this engine, wewill double the value of prize .
- For particulars, price list and above set, write
GEO. GOODMAN & Co., East Hayes Bath.
Armstrong's Accumulators ; some more good
lines for you . See Illustrated Advertisement in
this number. Hundreds of Electrical specialities.
Large Catalogue, testimonials, 4d . Saves pounds.
-ARMSTRONG's, Twickenham .
Small Arc Lamps. - The Bijou will work with
35 volts and 2 amps.; splendidly made ; can be
worked off 100 volt circuits .--MARSHALL & WOODS.
Regulating Transformers for Surgeons,
as supplied to London specialists to reduce electric
supply pressure for cautery burners, lamps, etc. MARSHALL & Woods,
Electric Lamps for Microscopes, to work
off supply mains; on Universal stand; price 25s. 6d.
-MARSHALL & WOODS.
Small Gas Engines ; % b .-P .; splendid work
ing engine ; sets of parts supplied. - MARSHALL
AND Woods.
Large Induction Coils ; Tesla transformers,
etc.— MARSHALL & Woods, Electrical Engineers,
2, Gray's Inn Road, London .
Cycles ! Cycles !!– Frames , fittings, wheels ;
all parts supplied ; write for catalogue. - DIMMACK
BROS., 48, Dudley Street, Birmingham . Estab.
lished 1889 .
To Amateur Dynamo Builders. - Read
“ Practical Dynamo Building tor 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. - ILIPFE SONS & STURMEY,
LTD ., 3, St. Bride Street, London , E.C.
Model Engineers are invited to send for our
Monthly List containing about 3000 lots of Lathes
Planers, Shapers, Drilling Machines, Saw Bench
Engines, and hundreds of various lots ; many
second-hand , which have been taken in exchange.
-BRITANNIA Co., Colchester.
Castings for various Tools ; Launch En .
gines and Horizontal Steam Engines, supplied
either in the rough or bored and turned . State
precise details of your requirements, and we will
quote . - BRITANNIA Co., as above.
Lathes, Screw -cutting , £ 15 158., and up
wards ; ordinary from 455. Cail. 100 , Hounds
ditch, London. Write details of wants, BRITANNIA
Co., Colchester, and they will quote Cash or Hire
Purchase.
(Continued on page viii.)
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Engineering Models at the
Glasgow

Exhibition .*

By PercivAL MARSHALL.
'HE old saying that “ all roads lead to Rome," might
THE
very well have been brought up-to date during the
present year, and transformed into “ all roads lead
to the Glasgow Exhibition .” At any rate, it appeared to
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passage per the ss. Saltees, of the Clyde Shipping Com .
pany, and had a most delightful trip down channel, and
up to Greenock , via the West Coast. Like some mem .
bers of the canine species, this journey had its chief excite .
ment in the tail end, for in going from Greenock to
Glasgow by rail I just missed participating in an argu .
ment between two trains, as to which should be the first
to get across a set of points. The train before mine had
ventured on a little discussion of this kind , and had had
the sides of two of its coaches ripped out by the engine

C
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TWO- INCH SCALE MODEL CALEDONIAN RAILWAY EXPRESS LOCOMOTIVE .
BUILT BY MR. P. DOUGLAS CROALL .
me that all railroads did , when , a few weeks back , I con
sidered the various ways and means available for trans
porting myself from crowded London to the equally
crowded , if less extensive, city on the banks of the salu
brious Clyde. The attractive announcements of the
various railway companies failed to counteract the inner
longing for a breath of the ozone-laden breezes of the
sea, with which I was possessed. So I booked my
#
Paper read before the Society of Model Engineers,
September 16th , 1901.

on the other pair of rails. However, that belongs to
another story, and I will proceed to matters more imme
diately connected with the subject of my paper.
Well-organised, well-advertised ,and with exceptionally
favourable local conditions, the Glasgow Exhibition has
been a huge success. An attendance, totalling, at the
time of writing, well over six millions, and a prospective
total nett profit of £ 100,000, is a record for Glasgow to
be proud of. It is true that in point of size the Exhibition
is only about one-fifth as large as the famous Paris Ex
position of 1900 ; but this is an advantage rather than
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otherwise to the visitor whose time is limited , and who
wishes to inspect the exhibits with any degree of thorough
ness. Two things alone, the excellent machinery section
and the magnificent collection of ship models, will cause
the Glasgow Exhibition to be remembered amongst en
gineers for a long while to come. It would be quite im
possible forme within the scope of this paper, even had I
all the necessary information, to describe the engineering
exhibits with any attempt at thorougbness,and, with your
kind indulgence, I will therefore confine my remarks this
evening to those
itemswhich seem
to memost likely
to be of interest
a model.
from
making point of
view .
Naturally ,most
of the models are
to be found in
the Machinery
Hall, and of those
in this section I
think that first
mention should
be given to a
splendid 2-in .
scale model of the
onian ex
Caled
press locomotive
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what marred by the fact that the rails are painted black
all over, instead of being left bright on top.
In the case immediately adjoining Mr. Croall's model
is what is perhaps the most remarkable model in the
whole exhibition. It is a working model of a portable
engine made from scrap metal by a native Burmese boy
entirely without help and with the rudest and scantiest
outfit of tools one can conceive. The model is exhibited
by Messrs. Dubs & Co., the well-known locomotive
builders, to whom it was sent by the gentleman forwhose
inspection it was
made. Perhaps
the best idea of
its origin and con
struction may be
gained from the
letter which
Messrs. Dubs
received from
Mr. C. E. Car
dew , M.I.C.E.,
M.I.M.E., the
loco, and carriage
superintendent of
the Burma Rail
ways Company,
and which I ven
ture to quote as
follows :
“ I brought it
home some four
* Dunalastair No.
and a -half years
2," built by one
ago, and this is its
of the members
history. It is a
of this Society
working model of
Mr. P. Douglas
a portable engine
Croall, of Craig
Court Castle,
made by a Bur
Midlothian . The
mese weaver boy,
cylinders of this
about 18 years of
age,living at Prôm
model are 258 ins.
diam ., with
a
in Lower Burma.
stroke of 4 ins.
This boy gave it
to me ; he and
The driving
wheels are 134 ins.
bis relations com
diam ., and the
ing down one
Sunday all in their
bogie wheels 7 ins.
best silks for the
diam . The boiler
occasion ! He
is made of copper,
wanted me to
is 934 ins. diam .
accept it as a
outside, and con
proof that he was
tains twenty -four
a fit subject for
tubes 78 in . diam .,
the working pres
an apprenticeship
sure being 120lbs.
in the railway
per sq. in . The
workshops at
Insein . I readily
total heating sur
face of firebox
complied with his
(which is 11/2 ins.
wish , and gave
long) and tubes is
him the desire of
2,025 sq. ins. The
his own and his
height from rail to
parents' hearts .
MODEL PORTABLE ENGINE MADE BY A BURMESE LAD AT 18 YEARS
the top of the
“ Theboy ,when
OF AGE .
he made the
chimney is 26 ins.,
and the overall
model, had never
received the smallest mechanical training from anyone.
length 9 ft. 11 ins. The tender carries 18 gallons ofwater,
and / cwt. of coal. The engine is fitted with two “ Vic ”
Not only did he make the whole of it, but also several
automatic injectors , iwo water gauges, steam sanding
most ingenious tools of a rough nature for accomplishing
gear, steam brake, electric head and side lamps, and
the work , including a small ground lathe worked by a
lubricators for the cylinders and valves. Mr. Croall has,
bow , the same as a Panjăbi hand drill. He told me that
to all appearances, made an excellent model, with a par
he took his ideas from portable engines he had seen in
ticularly good finish . The engine ismounted on a short
mills, modified by a study of our locomotive engines at
length of track , the realistic appeararce of which is some
Prôm , and of the engines of river steamerson the Irawădi.
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“ The boiler, you will see, is made from an old paint
keg ; the pump is of lead , which he said he got from
bullets given to him ; a most illicit possession under the
stringent ' Arms Act ' now in force !
“ Atthe time he gave me the model he at once sat
down in my veranda, and getting up steam (with char.
coal and kerosine oil, so far as I recollect), he ran the
engine for an hour, to the great delight of a small break .
fast party I had going on at the time.
“ I am sorry to say that in bringing it home the
steamer companies knocked the case about badly, and
the model got stressed ; this you might easily get set right
in your shops. The flywheel wobbles now , but formerly
it ran quite true. Nicely cleaned and set up in a bracket
in some spare place, it would , I think , be of interest to
many, as showing wbat untutored mechanical instinct is
capable of accomplishing."
Messrs. Dubs & Co. have another exhibit, viz.:-One
of the latest express passenger engines which they have
built for the London and South Western Railway to the
designs of Mr. Drummond. This class of engine has a
special patented arrangement of cross-water tubes in the
firebox, which gives a largely -increased heating surface .
There are two sets or nests of tubes, each set being in .
clined in a direction opposite to that of the other, the
tubes being 2 %2 ins. inside diameter. Doors are provided
at each side of the firebox to give access to the tubes for
renewal or inspection . The effect of the introduction of
these tubes has been most satisfactory, the engines easily
keeping a full head of steam when working the heaviest
express trains. The improved circulation of the water
tends to prevent the formation of scale, and there is also
a marked economy in coal consumption . There is a
small box exhibited alongside the engine, wbich contains
the whole amount ofash taken from the smokebox of one
of these engines after a run of 821 miles. These engines
have cylinders 1872 ins. by 26 ins., and coupled driving
wheels 6 ft. 7 ins, diam .
( To be continued . )

The Society of Model Engineers .
'HE following are the dates of the ensuing meet.
ings, which have so far been arranged by the
TE
Committee :
October 8. - Ordinary Meeting : Paper by Mr. W. J.
Tennant, A.M.I. Mech . E.
Nov. 13. --Annual General Merting for Election of
Officers, Revision of Rules, etc.
Nov. 30 —Annual Conversazione.
Dec. 12. - Ordinary Meeting.
CONVERSAZIONE.
As indicated above, the Annual Conversazione will be
held on Saturday, November 30th , and the committee
are now making active preparation for this important
event. They hope to arrange an even better pro
gramme than on previous occasions, and no eft irt
towards this end will be spared. The Hon. Secretary
would be glad to hear from members as early as possible
as to the models, & c ., they will be able to exhibit, or as
to any items they may be able to contribute towards the
musical and other portion of the programme.
SEPTEMBER MEETING .
A report of the proceedings at the September meeting
will appear in our next issue. A first instalment of the
paper read by Mr. Percival Marshall on " Engineering
Models at the Glasgow Exhibition," appears elsewhere in
the current number.
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Provincial Branches
Bradford . - The third session of the Bradford branch
commenced on September and with a meeting held at
the Coffee Tavern , Tyrrell Street, Bradford. The chair
was occupied by Mr. A. P. Drake, and at er the minutes
of the previous meeting had been read and passed , Mr.
Waugh exhibited a pair of horizontal engines, 14 in . by
2 ins. stroke. Therewas also a short discussion on valve
motion. After an enjoyable evening, the meeting closed
at ten o'clock . The ordinary meeting nights will be as
usual, the first and third Monday in each month , at 7 p.m.
- JAMES H. LAMB (Hon. Sec.), Holly Bink, Rush :on
Road , Thornbury , Bradford, Yorkshire.
Cork . - A meeting was held in the rooms on Friday
evening, August 18th , at which there was a good attend
ance of members. Mr. C. Connell was in the chair.
The members present unanimously agreed to affiliate to
the London centre of the Society. The Chairman
pointed out to the members the necessity of commencing
work at once, now that the supply of tools, & c ., is sui
ficient. He also pointed out the advantages of the
library in connection with the branch , which is well
stocked with books and papers. It was agreed to insert
an advertisement and notice of the formation of the
Society in the leading Cork papers. - P . J. BOLTON ,
Hon . Sec., Coleman's Lane, North Main Street, Cork .
Liverpool. “ A meeting of the members of this branch
of the Society was held at the Balfour Institute on Wed.
nesday, September 4th . After the minutes ofthe previous .
meeting had been read over and passed, a discussion took
place with regard to the affairs of the Society. Mr. Thorp,
jun , then exhibited a set of castings for a fin . scale
model locomotive , and the meeting terminated at about
10 p m . The next meeting will be held at the Balfour
lostitute, Smithdown Road, on Wednesday, October
2nd, at 7 45 p.m.-F. T. STEWART, Hon . Sec., 14 ,
Adelaide Road, Kensington , Liverpool.
Leeds. -On Saturday afternoon, August 17th , twelve
of the members of the Leeds branch of the Society of
Model Engineers paid a visit to the works of Me: srs.
Fairbairn , Naylor, McPerson & Co., tool makers and
machine makers, of Leeds, who employ about two
thousand hands. They were escorted round the various
shops by Mr. John Ogden, who explained fully the
different processes of their work and the manipulation of
the various special labour saving tools of the firm's own
make, and , in fact, the greatest proportion of the firm's
tools are their own make. Three hours and a half were
spent in going through the shops. The visit proved a
very interesting and instructive one to the members, and
their special thanks were expressed to Mr. Ogden on
leaving for the kind manner in which he had treated the
members present . - W . H. BROUGHTON, Hon. Secretary,
262, Carlton Terrace , York Road , Leeds.

The British Optical Journal is a new monthly , pub
lished by Messrs. Marshall & Brookes, Harp Alley
Farringdon Street, E.C. ; price 6d., or post free 5s.
per annum . This publication is turned out in a high
class style as regards printing and paper, and contains
some excellent contributions by leading opticalauthorities .
The serial articles on Applied Optics, by Dr. Drysdale ,
will, when complete, form a standard text-book for
siudents. The Astronomical, Microscopical, Nautical,
Meteorological and Practical Notes are from the pens of
men well qualified to treat pon the various subjects ,
and the section entitled “ Our Consulting Room , " con
ducted by Mr. J. H. Sutcliffe, should prove valuable to
o , ticians. This new venture should meet with the sup
port of all interested in matters optical.
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to Make Experimental

Electrical Apparatus .
By T. G. J.
( Continued from page 78, Vol. IV. )
AN IMPROVED WIMSHURST MACHINE.
POR many months I have devoted my attention to
FORthe design and action of the Wimshurst machine,
and have studied with interest the various forms
described in the text-books and magazines devoted to the
science. Up to the present, however, I have failed to
find a design which fully came up to my own idea of an
ideal Wimshurst - one which would be equally adaptive
to scientific experiment and practical use . I therefore
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ence I would urge all those who really can afford it, and
who are about to construct an influence machine, to make
all the parts according to instructions given. As a result,
the maker will be in possession of a genuine first class
influence machine worth a dozen makeshifts .
Apologising for this somewhat lengthy introduction, I
shall now proceed with the practical part of my subject ,
and shall first describe the construction of the various
parts, and then follow with instructions for putting the
parts together.
The stand seen in Figs. I to 4 and in plan (Fig. 5 ) is
of walnut, dovetailed at the corners, the top being secured
to the frame by means of screws and corner -pieces from
beneath . It will be as well to leave the boring of the
holes in the top till further on . The standards ( Fig . 7 )
are also walnut, and have two 9-16ths in . holes bored to
receive the driving and plate spindles. One hole has its
centre 374 ins. from the bottom of the standard , and the

a
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Fig . 1. - FRONT ELEVATION OF WIMSHURST MACHINE.
Scale : I in . = I ſt.
devoted my own energies to the design of a machine
which would fill these requirements, and, after much fore .
thought and experiment, succeeded in completing the
machine which is here described and fully illustrated. I
believe it is absolutely necessary that the scientist's elec .
tricalmachine be somewhat portable, as there are many
occasions on which it has to be taken from place to place
--as, for instance, when lecturing , exhibiting , & c . We
then find how inconvenient one of these machines is to
take with us, the brittle plates, & c., preventing one from
packing the apparatus sufficiently well to ensure its safety
during transit. I have therefore kept the matter of
portability in view throughout the entire construction, and
designed the various parts accordingly .
The size of machine I selected — 24-in . plates— is
rather large, and all the parts are of first- class construc
tion. The initial cost of making may somewhat exceed
that of the machines usually described, but from experi

Fig . 2. - END ELEVATION OF WIMSHURST
MACHINE (Left-hand End ).

other 1/2 ins. from the top. Both holes are bushed with
9. 16ths- in . brass tubing, 1. 16th in . in substance. The
standard sockets (Fig . 8 ) are cast in brass to finish fin .
thick - b has two projecting lugs at the bottom ends 1 in .
thick , and a has one similar lug , projecting from the
centre . These lugs have 3-16ths in . holes bored near
their ends to receive clamping bolts.
The drivingapparatus consists of a 7-16ths in . silver steel
spindle, 1578 ins. long, covered by the hard wood sheath
(Fig. 9), which bears on its ends the wheels. The sheath
is bored in the lathe previous to turning up, and fitted
with the steel spindle . The spindle is then centred in
the latbe, and the sheath turned up to shape and dimen
sions given . The wheels should be cut as nearly round
as possible, and the 1 % .in . holes bored in their centre,
and finally glued to the shoulders on the sheath. The
spindle is then again centred in the lathe and the wheels
turned up to shape.
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The pieces from which the plate bosses (Fig. 10) are to
be turned up should have 9-16ths in . holes drilled in
them , and then bushed with a piece of perfectly true brass
tubing 9-16ths in . diameter, i 16th in . in substance.
Now run a 7-16ths in . drill through the hole in the brass
busbing to ensure its being true. Place on a mandrel,
and turn up the boss to shape. It should be observed
that the bushing of the bosses should protrude 1-16th in .
at either end of the boss. The plates are 24 ins. diam .
eter, 16 oz. “ patent plate ” glass,with central hole 34 in .
diameter. This kind of glass may be obtained from most
large glass merchants, and is the only sort that can be
relied upon for truth in flatness. The ordinary sheet or
window glass often recommended for tbis purpose is
practically useless, as it is impossible to obtain a piece
which is of equal thickness throughout, or which , when
mounted on the bosses, will run perfectly true. As a
consequence, we must keep our plates ys in . or more
apart, and thereby reduce the power of our machine con .
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to ensure the glue spreading evenly over the entire surface
of that part of the plates covered by the bosses. The
plates should now be removed to a flat surface, and a
book placed on the top of the boss so as to maintain a
slight constant pressure until the glue sets, which will
take about six hours . I would here warn the reader not
to fasten his bosses to their plates without the flannel
washers, as the plates would surely crack during rotation .
The next operation is to fit a l. 16th - in . ebonite washer
to the inside face of one of the plates. This washer
should be about 2 ins . diameter, with a central hole 34 in .
diameter, and is fixed to the plate with the glue men .
tioned above. The plates can now be varnished with
good shellac varnish . As a half pint will be more than

Fig . 4.- PLAN OF WIMSHURST MACHINE .
Scale : 1 in . = I foot.
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Fig . 3.--END ELEVATION (Right-hand End).
Scale : i in . = I ft ,
siderably. I would advise the reader to have his plates
drilled in the house where he buys them , as I believe
glass is not a proper thing for novices to practise on,
The plates, cut circular and bored , should be got for
about 75. 6d. the pair, and they can easily have their
edges ground by rubbing them with an old emery disc,
which may be had at any engineering works for the ask .
ing . Use plenty of water with the disc when grinding
the plates.
The bosses are attached to the plates with Ellis's fish
glue spread on thin flannel washers . Cut out two washers
from thin fannel the same diameter as the large end of
the bosses, and with central hole about i in . diameter.
Well cover the side of the washer with the glue and press
firmly down upon the face ofthe boss. Now smear some
more glue over the dry side of the flannel washers , and
allow them to dry for about ten minutes. They should
now be pressed up to the plates and given a slight twist

31łong
-84 .

Fig . 5. – BASEBOARD .

825.

(1-12th Full Size.)

sufficient for all parts requiring this varnish , and as this
quantity can be bought for about ninepence, I would ad .
vise the reader to buy his varnish from some of the
makers, they being able to supply a much purer liquid
than that made by oneself ; and a great deal depends on
the purity of thiş varnish , as the insulation increases with
the purity . Warm the plates evenly all over, and apply
the varnish with a broad camel-hair brush . Always
draw the brush in the same direction, and do not go over
the same place more than once.
The sectors (Fig. II), of which there are 32 on
each plate, are ot tinfoil, and are stuck to the plates with
To fix these sectors
thick shellac varnish or thin glue.
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to the plates evenly , strike out a circle of 24 ins.
diameter on a sheet of paper. From the same centre
strike out another circle 221 ins. diameter, and divide
the circumference into 32 equal parts. From these points
draw lines to the centre. Now place the plate on the
paper, see that the edge of the plate lies evenly on the
circumference of the 24-in . circle , and fix the sector over
each of the lines drawn on the paper, the wide end of the
sector just touching the circumference of the inside circle
drawn on the paper. In this way the whole 32 sectors
are placed evenly and equi-distant on the plates, and a
clear margin 58 in . wide left between the top of sectors
and edge of plates.
The driving bands are continuous round rubber rings,
These rings can be had to
8 ins. diameter, in . thick .
order only , and are obtainable at rubber stores for about
Is. 6d. the pair .
These bands are preferable to leather,
as no means of tightening is necessary, the stretch
which must be given to them in order to bring them over

Fig . 6.- % Full Size.

Fig . 11.
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How to Build a Model Caledonian
Railway Express Locomotive ,
“ Dunalastair No. 3."

(Continued from page 109.)
N theaccompanying Plate No. VIII, Figs. 48 and 49,
0
show the general arrangementof the tender for the
“ Dunalastair ” locomotive. To complete the under
framing ihe springs and hangersmust be made, and after
the fitting of these, the tender may be tried on the rails.
In the original spring there are some fifteen plates, and ,
as well known to most model engineers, to imitate this
construction in miniature exactly to scale would result in
having a spring much too strong for the weight of the
tender , and one which would require hundredweights to
deflect it to any appreciable extent. Fig. 50 shows an
arrangement whereby the correct outward appearance of

Full Size.
FIG . 10. — PLATE BOSSES.
( Full Size. )

Fig . 13.- } Full Size.

Fig . 14. —

Full Size .

a
Fig . 8. - BRACKETS FOR
STANDARDS. ( Full Size.)
Fig . 12.— NEUTRALISING
Rods.

Fig . 7. - STANDARDS.
( Full Size .)

Fig . 9. – SHEATH AND DRIVING WHEELS. (* Full Size. )

the bosses serving to maintain a constant hold on the
wheels and bosses during use .
The neutralising rods (Fig . 12) are 4 in . brass bent to
shape and screwed into the holder (Fig. 13 ). The
brushes (Fig. 14 ) are made from tinsel wire , and are
secured in an t-io . hole in the ends of the neutralising
rods by means of a little wooden peg. The rod holder
(Fig. 13) which has a saw -slit the full length of the barrel,
is made from a casting and finished in the lathe. The
hole in the barrel is 13:32nds in . in diameter, or
1-32nd in . less than the plate spindle. The saw -slit
enables us to press the holder on to the projecting ends of
the spindle , upon which it should have a firm grip .
( To be continued .)

the spring may be preserved in conjunction with the re .
quired " liveliness.” The “ back plate " —the longest
plate - of the spring should be annealed at the ends, and
be either carefully and slowly bent to form the eyes to
receive the pins of the hangers ; or, perhaps a better
method, have a piece of tube silver-soldered on to it. The
ends of the back plate, and also the two plates above,
must, before the spring is re -tempered , be forked to allow
of the hanger to work freely . The number of plates
adopted for the model is seven, cut to the proper length
from A -in . clock spring , and to preserve the scale size of
the spring, these must have packing pieces of brass plate ,
about 2 in . * * in . x 1-16th in . thick, placed between
each plate. The plates should be secured in the buckle

2
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by a set screw on the top . The hangers may be filed out
of a piece of steel about 4 in . x 4 in ., to the shape
shown on Fig . 50; the fork to be fitted to the equalising
bar, which is 3-32nds in . thick .
The draw bar coupling the tender to the engine should
be eyed with a round hole at the tender end and a slot
eye, the slot being 4 in . long at the other end, so that
the drawbar will allow the side buffers to be compressed.
The method of fixing is shown on Fig. 48. The draw
hook and buffers on the rear buffer plank of the tender

from the main frames, arranged in a similar manner to
that on the front step of the engine. (See Fig . 22 , May
Ist issue.)
The sides, division plate, and end plates of the tender
tank may be of the same material as the footplating
viz., No. 16 S.W.G. brass plate. The two sides are
shown, made each in one piece, and flanged at the top
and rounded at ends. The back is flanged at the top, and
is returned with a rounded corner to meet the sides with
a butt joint. This jcint must be secured by a butt strip

ne of dividing plate .
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CROSS SECTION THROUGH TENDER AND PUMP. ( Two-thirds Full Size. )
must be of exactly the same pattern , and be affixed in the
samemanner, as those on the front of the engine.
The footplating of the tender should be of No. 16
S.W.G. brass plate, and be well planished preparatory to
fixing. It can be secured to the framing by 5.16ths in .
x 5 16ths in . angle brass with screws. The footplate
edging is of 4 in . x 14 in . angle brass, and the shaped
ends and steps may be fastened to the angle edging by
filing a recess in the vertical flange and soldering them to
it so that the faces are flush . The step may be further
secured by a flat bar stay out of 4 in . X 1-16th in . brass

on the back , rivetted with flush rivets on the outside, and
afterwards well sweated with soft solder and cleaned up
on the outside.
The coalplate, i.e., the transverse plate at the cab end
of the tender should be flanged to engage the inside ofthe
side plate at the rounded corner, and the two should be
rivetted and sweated together, and before the small piece
of plate terminating the tender sides is fitted, the side
plate should be filed feather.edged, so that a properly
rounded corner may be formed. The lip of the sides and
back of tender should be edged with half-round brass
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wire, to give it a neat finish ; if half-round wire cannot
be obtained , ordinary round wire must be resorted to .
The whole of the tender sides can be fixed with
5-16ths x 5.16ths angle and screws to the footplat.
ing, and , to make the tank watertight, be sweated with
soft solder. The tank cover plate may be fitted to 44 x
angles rivetted to the sides. The angle brass should
be carefully bert to the shape shown, and the cover bent
to the corresponding shape and fixed, so that it can be
removed , with a few screws driven from the top.
The construction of the upper works of the tender have
now been described , and someattention willhave now to
be paid to the oil fuel fittings and pump. To commence
with the latter, the pump is similar to that illustrated in
The MODEL ENGINEER for January and February , 1900,
excepting that as water will be carried in the tender, and
the pump suction valve always immersed , a separate
suction pipe is unnecessary.
The diameter of the ram should not exceed that shown
on the drawing (Fig . 51), or the necessary force to be
exerted to overcome the pressure of the steam , and the
friction of the pump, will react uncomfortably on the
driver's hand . The water in the boiler would , “ at a

32

Fig.50

ance to the action . The covers should be turned on
their edges so that they are a tight fit in the tube, and be
secured with screw pins, driven and cut off flush . The
joint should afterwards be well sweated with solder.
The top cover must be provided with a convenient type
of filler, an air relief valve -- for this purpose a “ Lucas ”
cycle valve may be employed - and a screw down valve,
having a short piece of pipe and a union attached . The
oil delivery pipe should be carried under the footplating,
between it and the bogie castings, and bave a coil made
in it at the front part of the tender, as shown on Figs. 48
and 49, Plate VIII. The pipe should be supported by a
pin passing through the main frame plates ; this pin must,
by some means, be made secure, one method being to
screw the ends and fit nuts on the outside of each frame.
The coil in the oil pipe will necessitate a union in the
centre . This arrangement of delivery pipe will allow as
much freedom as will be necessary , considering that the
engine itself cannot be used on very sharp curves.
The brake rigging is indicated by outlines on the
general elevation ; details of this will be given in the
concluding article.
( To be continued . )

4cambet unloaded
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DETAILS OF BEARING SPRINGS FOR TENDER .
pinch," last about fiſteen minutes, when the engine is
working to its full extent ; but on the average the pump
should be used about every fiveminutes, when a dozen to
eighteen strokes would replenish it for another period. A
square hole , 2/2 ins. by 17% ins., should be cut in the
cover of tank to enable water to be easily poured into
tender, and, if the cover is made a fixture, to the easy
removal of the pump from the tender.
Thedelivery pipe, for convenience in coupling the engine
and tender, is arranged so that the union comes above
the footplate. If the builder requires that this pipe shall
be hidden , he can make the raised wooden footplate
similar to that used on the real engine, which can be
lifted off when the pipe is to be coupled up ; theheight
of this footplate would be about 58 in . The delivery
pipe passes through the opening in the coalplate, and, if
wished, a three -way cock may be placed in the elbow at
this joint, which could either be used as a stop.cock or a
pet-cock ; both ofthese arrangements are useful at times
the stop- cock when the check valve leaks back, and the
pet- cock to test or start the pump.
The oil fuel tank may be conveniently placed in the
space provided behind the water tank . The tank can be
made of drawn brass tube, with cast ends. The bottom
end should rest only on the tender footplating at the
edges, the central part being turned down , and as it is
desirable that the tank should swivel slightly , this ex
pedient will tend to reduce friction and give less resist
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( Two- thirds Full Size.)

The Manufacture of Aluminium .
UR contemporary, the American Electrician , gives
09the following interesting derails of the modern
process of manufacturing aluminium by the agency
of electricity :
Aluminium is made from bauxite , a compound of alu
minium , oxygen, and water. The ore, which is obtained
principally from Georgia and Alabama, is treated by
chemical processes to remove impurities and reduced to
aluminium oxide (Al, Os), commonly called alumina.
Aluminium is sometimes prepared from cryolite , sulphate
of aluminium , and from clay ; but in America it is made
principally from bauxite. The alumina is dissolved in a
bath of melted fluorides of aluminium with sodium or
potassium and calcium . This is contained in iron pots
lined with carbon , which acts as the negative terminal,
the current coming in through carbon cylinders or rods
in the upper part of the pot. Under the action of intense
heat, combined with electrolysis, metallic aluminium is
deposited in the bottom of the pots, while the oxygen
liberated from the alumina goes to the positive terminal.
About five horse-power hours are required to reduce 1 lb.
of aluminium . The production of aluminium has in
creased from 83 lbs. in 1883 to 550,000 lbs. in 1894, and
8,000,000 lbs. in 1898, more than half of the production
being in the United States. The price of aluminium has
fallen from 250 dols. per lb. in 1855, to O'37 dol. in 1900 .
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Model Yachting Correspondence .
Topmast Stays.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -May I call the attention of your model
yachting readers to the problem of staying the topmast
laterally. Where topsails are large, topmast stays are
necessary, but they are useless without some sort of
spreaders or crosstree . The best position for a crosstree
is close to the jaws of the gaff, because the pressures of
the gaff and crosstrees upon the mast are more or less in
opposite directions. A permanent crosstree is easily
fixed, but it is an awkward affair when sails have to be
packed up. If the mast is in two pieces the crosstree
can be made of tough stringy wood and jammed between
top and lower masts, at the same time doing the work of
the fid (see diagram ). In pole masted cutters with small
topsails it is safer to make the mast strong enough to do
without topmast stays. Sometimes a mast, while strong
enough not to break , bends so as to spoil the sit of the
sails.
By far the lightest and stiffest crosstree is a tough spar
lashed in front of the mast with a square lashing ; but
the lashing and unlashing is a slow process, and is made
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already be rather “ Shamrocky.” To be effective , the
crosstree must not be able to revolve horizontally either
about the mast or with the mast .
Someof your readers may have hit upon a better cross
tree than those I have mentioned . There is hardly a club
in which the members have not hit upon some novel
method of controlling the rudder or the main -sheet, and
more or less generally adopted it. — Yours truly ,
N. S.
Newsham , M.Y.C.
Model Yacht Built from the “ Zebra ” Design .
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I am sending you a photograph of my
model yacht, which I built from thedesign of the " Zebra '
in the April issue of THE MODEL ENGINEER last year.

MR. E. J. PHELPS' MODEL YACHT.
I built it of mahogany and pine, and after taking it off
the moulds, canvassed the inside ; this makes it much
stronger, as it is subject to collision with rowing boats.
The displacement came out at 1772 lbs. The sails are
made ofMessrs. Stevens's sail.cloth , and it sails well. I
am very pleased with it, as this is the first boat I have
built. - Yours truly ,
E. J. PHELPS.
Cheltenbam .

the more difficult by the presence of so many other cords
in the neighbourhood . A member of the Stanley Park
M.Y.C.makes his spreaders of eighth-inch brass tubing,
the ends being split and bent, so that they form a broken
ring round the mast. A piece of wire soldered into one
fork goes through the mast and into the other fork, thus
making a fairly rigid joint. This arrangement is weakest
where it should be strongest — in the wire. The hole also
tends to weaken the mast, which in some cases may

The production of hydrogen and oxygea on a large
scale by electrolysis is reported in the Electrical Review
(N.Y.). Two and one-half volts per pair of electrodes
are necessary , and each kilowatt-hour produces 168 litres
of hydrogen and half the same quantity of oxygen , the
gases being within 1 or 2 per cent. of purity. The
hydrogen is compressed in strong cylinders for purposes
of convenient handling and is stated to have found some
use in connection with Welsbach mantles for lighting.
It is stated that one normal candle hour costs with
acetylene oʻ012 cent and with hydrogen and the mantle
burner only o‘005 cent.
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Motor Cycles and How
struct Them .

to

Con

th

By T. H. Hawley.

I have not given separate detail drawings of this distri
bution gear, for reasons given in last chapter ; but the
general construction is easily traced in the sectional
drawing
o
n

Continued from page 130.)

rii

XIII. - THE MOTOR : FURTHER DETAILS OF FITTING
AND TESTING .
' HERE are but few details remaining to complete
the construction of the motor, but some of these
THI
require careful attention .
The general arrangement of the complete motorwill be
understood by reference to the accompanying drawings.
Fig.69 is an end sectional view of the complete motor
one or two minor details, such as exhaust valve spring,
being omitted for clearnes 3.
Fig. 70 is a side view of the complete motor in eleva.
tion , showing also the position of the contact-breaker,
advance spark device, and distribution gear cover.
Fig. 71 is a top, or plan view of the assembled motor ;
and Fig . 72 is a rough sectional diagram of the complete
tricycle, showing the position of the motor and various
fittings.
To continue with the construction of the crank
chamber, there is a hole to be bored for the exhaust valve
guide, and the hole must be exactly parallel to the
cylinder bore , and bushed with gunmetal, as shown at a
in the sectional drawing.
The bore of this hole in the crank chamber is 12 mm . ,
and the bush is reamed an easy fit to the valve
spindle (7 mm .). The fit should be distinctly easy,
as there is trouble occasionally through expansion ,
due to the heat, a remark which applies more
forcibly to the other guide to the valve stem
in the lower end of the combustion chamber,
as shown at b, for the heat is much greater at this point.
This hole also may be bushed with a screwed gunmetal
gland, though not shown in the drawing . The centre
line of the valve stem is 63 mm . from the centre of
cylinder bore, and great care must be taken that this
measurement is maintained , or, at any rate , that the dis
tances are equal in both top and bottom
guides, as it will be seen that any sticking
2
of either top or bottom stem would result
in the exhaust valve remaining open . The
valve stem is, of course, in two parts, being
joined in the lug (, which is brazed to the
lower stem or turned from the solid so that
the upper or valve stem proper enters it
a loose fit . The lower end of this stem is
fitted with a hardened steel shoe to increase
the wearing surface between the stem
and the cam , and is joined by the pin 8 , the length
when all is assembled being such that when the valve
is closed during the charging, compression , and firing
strokes, the ends of the two stems are separated by
about i mm ., but not more, as the effect of too much
clearance here would be that the exhaust valve would not
remain open the full period, and there would be a throttling
of the exbaust. This is one of the small points not suffi
ciently appreciated , and many motors are running below
their power from this simple cause ; but though the clear.
ance space must not be excessive, the opposite mistake of
a too good fitmust not be made, as the valve stem per
ceptibly lengthens when themotor gets hot.
The exhaust valve stem is, of course , operated by the
cam on the two-to-one shaft ; the cam and gear wheel
being in one piece, and operated by the pinion on the
motor axle .
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FIG . 69. - SECTIONAL VIEW OF COMPLETE MOTOR .
(One-third Full Size. )
When the distribution gear has been fitted it is entirely
closed by the gear cover d , which is fixed to the
aluminium crank case by screws e . This gear cover is
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shown in front view on Fig. 70 ; it will be seen there are
five screws or bolts of 5 mm . diameter, and four of them
are equi distant from the two to one shaft centre , or
59 mm . apart. Before drilling these bolt holes the dis
tribution axle should be fitted in position, and the centre
hole in the cover bored accurately to fit and to form an
outer bearing to the spindle .
The gear cover, which is usually a brass or gunmetal
casting, may then be removed and the bolt holes drilled ,
when the cover itself will act as a drill jig for drilling the
tapping boles in the aluminium crank chamber. Both
faces of this gear cover must, of course, be turned true to
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The position of the advance spark mechanism is shown
at f in Fig . 69, and at a in Fig . 70 ; this consists of a vul
canite base fitted to the boss of the gear cover, in which
revolves the half-speed spindle. This vulcanite base
carries the contact breaker, and the whole may be rotated
through part of a circle, so varying the disposition of the
contact-blade in relation to the cam , which is mounted on
the end of the half-speed spindle. The whole of the
mechanism , when fitted, is enclosed by an aluminium
cover fixed by thumbscrews.
In finally fitting up this portion of the engine, when all
is complete , some care is necessary to secure the proper
timing of the exhaust- valve cam and contact-breaker cam ,
and in the proper meshing of the pinion on engine shaft to
92
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FIG . 70. — SIDE VIEW OF MOTOR . (One-third Full Size. )
the bore in its centre, because it is necessary that the
joint between it and the crank chamber be oil-tight, and
against the outer face the contact-breaker and advance
spark device is fitted.

Fig . 71. - PLAN OF MOTOR .
the two-to -one gear wheel, and when the correctmeshing
is found, the teeth coming together should be marked
with punch dots, or otherwise, to save trouble afterwards
when re assembling.
The exhaust cam should commence to lift the valve
iust before the completion of the power stroke, and should
retain it open until the piston -rod has all but completed
the return or exhaust stroke.
The ignition cam must be fixed so that the wedge
shaped shoe on the trembler falls into the notch in the
cam (and so makes contact) when the piston is about
4 in . from completing the compression stroke, that is
when the contact-breaker is placed as far back as it will
go, or in position of latest firing,
When once these positions are found and the cams
fitted , it will only be necessary to see that the gears mesh
properly by the punch marks whenever the motor is taken
apart, but the time of firing can afterwards be further
regulated by giving a wider range of movement to the
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pear-shaped body a , Fig. 70, extending the limit of both
early and late firing ; or the disposition in relation to cam
may be altered in range so as to make the maximum for.
ward position stillmore forward by lengthening the con
necting -rod between the contact- breaker and the lever on
the frame of the machine. Shortening this rod will, of
course, have the opposite effect of making the maximum
late firing later still, and the best position is found when
the motor runs at a medium speed when the contact
breaker case is in the vertical position, as shown in Fig . 70.
Referring again to Fig. 69 , the inlet valve is composed
of the following parts — the mushroom -headed valve h in
one piece with the stem i, the seating and valve-stem
guide being formed in the cage or body piece j, and the
valve being held up or closed by action of the spring k
pressing upon the collar l, which is held in position by
the pin as shown, the whole of the parts named being
removable in one piece by simply slacking off the set
screw o, which allows withdrawal of the elbow -shaped
union m to vapour supply pipe, then giving half a turn to
the dome n .
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The set-screw s must be a good fit to preclude any
possibility of working loose , which would be disastrous.
The key way u and its key must be most carefully fitted ,
as this v pinion is of course subject to heavy strains, and
it is moreover necessary that it run dead true, the chief
factor in ensuring this being the fit of the taper.
When the whole of the motor parts are completed
ready for assembling, the first step in this direction will
be the fitting of the internal parts of the crank chamber ,
which will proceed in the following order :
The two main axle bearing pins are inserted in the fly
wheel discs and the nuts thoroughly secured ; the crank .
pin is then taken and passed through the connecting
rod end when the two discs may be passed on
to the taper ends of the pin , and the nuts brought hard
up
This completes the crankshaft and lower end of connec
ting-rod ,and atthis stage a final test may bemade between
lathe centres for truth of both crankshaft and connecting.
rod , the test being madeby scribing block or point tool,
held in rest, and, if all is satisfactory, the two halves of the

Fig . 72. - SECTIONAL VIEW OF MOTOR TRICYCLE FITTED COMPLETE.
It will thus be seen that the elbow connection m to gas
supply is made tight by pressure of set-screw o, and in
turn holds the valve- cage down to its seat, and in
assembling these parts care should be taken that there is
a sufficient length of thread on the screw at 0, as frequent
removal wears away the head of m , on which this screw
bears.
p is the exhaust valve in one piece with the stem g ,
and the chief points in relation to its construction ang
fitting have already been dealt with . The spring operating
this valve for closing it is placed between the face 6 and
the guide lug c, being held up by a cupped washer and
key passing through spindle (not shown in drawing ).
Atr , a hole is tapped for the reception of the com
pression tap, and s is a set screw to prevent movement of
the crosshead bearing-pin . At t is shown one of the
holes bored for the bolts holding the crank case together,
and u is the key for fixing the driving pinion v to the
engine-shaft ; w , w being the gun-metal bearing bushes
in which theaxle runs ; x, x, x are oil channels conveying
the lubricant to various bearings, the oil being forced up
by the action of the crank and flywheels ; and y is a vul
canite or felt washer, revolving with the motor axle, and
distributing the oil in the bearing by gathering it up from
the received end in the crank chamber.

crank chamber are brought together on the crank axle
ends, and a couple of the crank chamber bolts t inserted,
and nuts screwed hard up. Now test the working of the
crank for freedom - a slight stiffness need not be objected
to, as it will soon disappear; but if the crank should be
immovable by hand-power, then the nuts should be gradu
ally slacked off until the crank will revolve; and if the fit
between axle and bearing is a good one, whatever error
exists, its direction will be shown by the variation in the
width of the space separating the two halves of the crank
chamber.
Of course, if the crank axle has been proved true, any
binding would be due to faulty fitting of the crank case
sides, but if the bearing bushes are reamed with a long
reamer when the two halves of the case are bolted up ,
this can hardly occur, and the binding is almost sure to
be due to some inaccuracy in the building up of the crank
axle.
Having got the crank chamber and axle satisfactory ,
proceed to fit the engine pinion on one end, and the dis.
tribution gear on the other. If the position of the dis
tribution pinion has not previously been determined, it
may be done at this stage by scribing marks on the shank
ofthe connecting-rod, to show when the piston is at top
and bottom of stroke, and setting the exhaust valve cam
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and ignition cam , as described , the cam being fixed to the
spindle by a transverse taper pin , as shown .
The lift of the exhaust valve, or commencement of cam
action, can easily be regulated at this stage by the marks
on the connecting.rod, without baving the cylinder and
valve chamber in position , but the regulation of length
of valve stem must be done when all is in position .
The long bolts which hold in the cylinder may now be
screwed into crank chamber head, and the cylinder
tapped down into position with a soft hammer.
I have previously alluded to the importance of the
cylinder alignment with crank, and a fair test may be
made by putting the piston with its rings in position , and
working the crank round by a lathe carrier on the
axle . If all is considered satisfactory , the combustion
head may be placed and screwed down , and the rest of
the fittings, such as exhaust valve, contact-breaker, dis .
tribution gear, cover, & c., put in position .

PATENT
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The motor being completed ready for fixing to frame,
it will be wisdom to give it a good trial testing in the
workshop first if facilities exist, taking care that a plenti
ful supply of lubricant is used and frequently changed .
( To be continued.)
A

Model

Show

Ground .

By W. J. NICHOLAS.
HAVE been a very interested reader of THE MODEL
I HANGENere, and haver estech redomired The Marines
models described and illustrated therein . I am
pleased to be able to send you photographs of a few
models made entirely by myself. I hope both these and
the description will prove interesting to my fellow
amateurs.

STEAMI SWINGS

OCDAMUT

A MODEL Show GROUND - TRACTION ENGINE AND Model STEAM SWINGS.
In putting the piston rings into the grooves, consider
able care will have to be taken to prevent breakage, and
it is here that the quality of the iron will be tested , for the
ring must be sprung sideway as well as outward , and a
rotary motion given until the forward end enters the
groove, a further pull round in the same direction serving
to pull in the rest of the ring.
The piston is, of course, first connected securely to the
cross-head and connecting -rod , and the piston rings are
compressed one by one into the bell mouth at the lower
end of the cylinder.
Figs. 70 and 71 give some additional measurements ,
which are, however, self
ana
and
72 gives a
general idea of the complete machine, though I will go
into exact measurements and fuller particulars under this
head in the next article .

These photographs show the principal features of a
model show ground, with all the various itemsworked by
steam and electricity . They may be described in the
order they appear in the illustrations :
Cocoanut Shy: - This is made up in the usual form as
seen at fairs, with kernels of pea nuts for cocoa-nuts .
The Searchlight is made out of an old cigar box,
French polished , and fitted with switch and accumulators
made from the description given in “ Small Accumu
lators.” The bull's eye is an ordinary watch-glass
mounted in a piece of brass tube, inside of which is an
8.volt lamp. It is to be seen at the extreme left of the
photograph.
Traction Engine. — Measurement, 8 ins. long by 5 ins.
high , and about 4 ins. wide.. It is internally tired , with
exhaust up chimney, and is fitted with miniature dynamo
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fixed on smokebox extension , which is supposed to light
up the show , but, of course , this is not possible with so
small an engine, but adds greatly to the appearance, as it
is driven off flywheel of engine by flat belt, while the show
is lighted from another source . This engine will drive
small dynamo in front at about two or three thousand
revolutions a minute, or by throwing off belt and pushing
over a small lever in cab, will travel about the floor with
several show waggons attached for about eighteen
minutes. Of course, all the engines to be explained are
too small to have injectors or force pumps, and have to be
filled before starting. I use methylated spirit in firebox,
and to get up steam , have to blow up side of funnel tili
water gets slightly warm , otherwise I cannot keep fire in,
as the engine is so small, and chills the flame. After
steam is up there is a splendid draught. I have fitted
the usual steering gear to actuate the front wheels. This
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cardboard . The wheels are of lead , fixed radially , so as
to conform to the curve. Inside the centre-piece is the
boiler lined with asbestos, outside of which are mirrors.
I have a water glass fitted to this boiler , as it would be
inconvenient to pull to pieces after every exhibition. This
boiler supplies steam to a small engine which works the
organ. As a matter of fact, this is of musical box con
struction , and is fronted with brass dummy trumpets, and
is lighted with two 4 -volt pea lamps. The roundabout is
driven from the inside by an electric motor, geared 200
to 1. There are four 4 -volt lamps which revolve with
the canopy ; these are supplied through the carriages
which pick the current up from the rails through the
wheels, and up through brass rods to lamps. The return
is effected by chimney , boiler, & c. The whole is capable
of detachment, and can be packed in the waggons, of
which there are nine. When packed for transit the parts

A MODEL SHow GROUND - SWITCHBACK ROUNDABOUT AND CARAVAN .
engine took a lot of time to make, and is practically
made with the soldering iron ; the driving wheels are
built up of pieces of tin and lead, all sof-tsoldered to
gether.
Swings. These are cut out of tin and soldered up to
gether by wires leading to two brass beams, so that each
alternate boat travels in an opposite direction. For motive
power I have a small steam engine, which , however,
* plays sbops ” with the swings, for they make about
sixty double strokes per minute, which is rather too fast,
and looks very comical. This engine only took about a
dozen evenings to make, and is very simple.
Model Switchback Roundabout. —This model took me
quite twelve months of spare evenings in which to con
siruct it. It measures 1072 ins. high and 14 ins. diameter.
It is complete in itself — i.ei, without any hidden clock
work . The carriages are made of tin with little seats of

number 250, and may be put together in working order
in 1/2 hours, as the pieces are all numbered.
Caravan (seen on the right of the Illustration on this
page). — This van is of the ordinary gipsy pattern , with
steps in front, azd is lighted by electricity. It is ſur
pished inside and has four glass windows.
The show also includes a circus tent, with horses and
jockeys, and a number of waggons for transport. The
circus is lighted by an 8 -volt electric lamp.
My electrical supply is drawn from a separate dynamoand
small gas engine, fixed in another corner ofmy workroom .
I may say , in conclusion , that owing to the showy
colours of the various models, it was impossible to get
good sharp photographs in the usual way, and I had to
resort to flash.light. " I think the whole idea is a novelty
in model-making, and I designed and made the whole of
the parts myself.
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The Editor's

Page .

READER has written to us recently expressing his
desire to build a model of a steam crane, but
stating that he has no suitable drawings to guide
him in his work . As he considers that the subject is
one which would probably interest other readers who
want a change from locomotive or marine models, he
has asked us to invite , for publication , notes from those
who have had some experience in building a model of
this type. There is undoubtedly a deal of fun to be
obtained from a good working model of a portable crane
which will raise or lower , slew , and travel by its own
steam , and wemust admit that the subject is one which
as yet bas had but scant attention in our pages. We,
therefore, have pleasure in taking this opportunity of
offering a prize of £ 2 25. for the best set of working
drawings of a model portable steam crane, accompanied
by a written description of the model and the methods
to be adopted in its construction . Our usual general
conditions will apply to this competition, and the closing
date for receiving entries will be November 30th. The
size of the model is left to the discretion of the compe
titor ; but it should be capable of lifting and travelling
a weight of several pounds.
*
A

The correspondent to whom the foregoing suggestion
is due has also sent us a practical little workshop wrinkle
which may be of service to other readers. Hewrites :
“ I do not know if all dividers (i.c., compasses ) are like
mine, but I found that in marking out on metal the points
would not keep sharp . I therefore cut oft about half an
inch from the ends of the legs, and drilled up a hole in
each leg sufficiently large to take a gramophone needle.
The needle was held in the vice and the leg of the com
pass knocked down on to it. These gramophone needles
are like diamonds for hardness, and after a considerable
amount of marking out the points of mine are still per
fectly sharp. The needles need cost nothing, as they are
thrown away by gramopbone users, mine having been
picked up in the neighbourhood of an itinerantperformer
at the seaside. "
We have before now called attention to the interest
ing possibilities in the models of historic engines or
machinery. Our attention is once more directed to this
point on reading that a Furness railway locomotive, built
in the year 1846 , has just been taken from active service
to enjoy a quiet period of exhibition at the Central
Station , Birrow -in .Furness. This engine is believed to
be the oldest locomotive in actual service , and is a strong
reminder that the best method of preserving the features
of these early locomotives is the construction of faithful
models of them .
With reference to the article we recently published , en
titled “ The Smallest Engine in the World ,” we have
received the following letter from G. L. C. (Leeds) : - " I
see you give an account in The MODEL ENGINEER of a
small engine, made by a Mr. A. G. Root, which claims
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to be the smallest steam engine ever made. I was very
much astonished at reading this, as I have one made by
myself which appears to be very much smaller in many
respects. My engine is vertical, and like the one you
describe, works perfectly with compressed air. Below I
give you some of the principal dimensions :-Cylinder
bore, 3-64thsin . ſull ; outsidediameter, 7-64tbs in ., stroke,
3-32nds in .; diameter of shafi, 1-32nd in .; length , A in .;
length of connecting rod, ys in .; diameter of wheel,
5-16ths in .; bedplate, 5-16ths in . by 4 in . The valve is
a piston one, driven by eccentric in the usual way. My
engine appears to be smaller than Mr. Root’s engine, but
I cannot think it is the smallest ever made. "
The tiny engine described by our correspondent cer
tainly disposes of the claim of Mr. Root to the dis
tinction of having constructed the smallest engine on
earth . Possibly, something more minute still than the
engine described above may have been made, and if our
readers know of anything of the kind, we should be
glad to hear of it, These tiny working models are cer .
tainly marvels of delicate mechanical manipulation ; but
we cannot help feeling that the same amount of skill and
patience might have been exerted in some more useful
cause ,
Only the other day we noticed an account in an Ameri
can journal of another “ smallest engine in the world ,”
in this case a locomotive. The overall length of this
engine is given as 40 % ins., while the width is 7 ins.,
and the height is 12 ins. This engine would , for size,
have taken quite a respectable place amongst what are
generally regarded as models ; but possibly the writer of
the article did not regard it as a model, butmeant that it
was the smallest real engine in the world . If so , he was
apparently acquainted with the methods of the ingenious
American showman , who for lack of any other sensational
novelty exhibited a youth of some 5 ft. in height as the
tallest dwarf in the world ! We publish elsewbere the
details of this model locomotive here referred to .

The first issue of our new journal, The WOODWORKER,
is published at the same time as this issue of The Model
ENGINEER. If you, or any of your friends are interested
in any branch of woodworking , get a copy - we think you
Those who remember the rush for the
will like it.
early numbers of THE MODEL ENGINEER will not need
any further hint to procure their copies promptly ,
Will the Australian reader who recently sent us an
order for a copy of “ Model Boiler Making,” and also a
back number of one of the railway journals, kindly repeat
mislaid .
his instructions, as his present
* letter has been
Knowing the interest taken by many of our readers in
photographs of railway subjects we have, in conjunction
with the Editor of the Photogram , arranged a special
competition for the best photograph of a locomotive in
motion . Full particulars as to the prizes and rules of the
competition will be announced in our next is:ue.
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Practical Letters from

Our

Readers ,
The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Lettersmay be signed with a nom -de-plumeif desired , but the
full name and address of the sender MUST invariably be
attached , though not necessarily intended for publication . ]
Workshop Arrangements.
TO THE EDITOR OF The Model Engineer.
Sir , -In my last letter on the subject of workshop
arrangements, I gave a method of lighting an amateur's
shop. This time I propose to give a few hints as to
grinding tackle, and also as to the storage of tools, etc.
In most amateur engineers' shops the grinding of tools is
looked on as a dirty job, and so it is when done on a
wobbly stone, with water Aying all over the place.
Remedy : Have an emery wheel. Cost (excluding grind .
ing wbeel), about 4s. This is how I made my own : I
procured a pair of bearings to take 72 -in . shafting. These
came off an old engine, and cost me is. Then I made
the spindle. This was a 5.in. tolt 7 ins. long. Screw
a nut on as far as it will go, and jamb it on tight; centre
the thing carefully , and turn the nutin the lathe to a collar
as large as it will come. Run a cut along the bolt, and
then turn two /2-in . journals to fit thebearings,and about
4 ins. apart. Get a piece of 2 -in . iron plate , wide enough
and long enough to take the bearings, and screw them
down to it. Then screw the plate in turn to a block of
hard wood high enough to let the grinding wheel
Take an ordinary cast .
clear bench by i in .
iron grooved pulley , about 2 ins. diameter, bore
to fit the plain end of spindle, key it thereon and turn the
groove thus - V . The grinding wheel should be about
6 ins. diameter and i in . wide. This is the most expen
sive part of the thing, though they can sometimes be
picked up second-hand. In any case do not have one too
fine, as they heat the work and quickly gum up. Bush
the wheel with lead till it slips easily over the screwed
end of the spindle ; then put on a washer and a ſ in .
bright nut. "My driving gear is an old sewing machine
wheel, which, with crank and treadle, cost me is. Mount
it under the bench and the grinder over it by putting a
coach screw through the bench into the wood block. Cut
a slot in bench for a %8 -in . gut band. The grinding rest
may be a piece of wood 2 ins. wide and high enough to
reach to the centre of the wheel, bracketed to the bench ;
or it can be as elaborate as you like. Emery wheels can
be made at home from emery powder and shellac, but
they are not very safe at any speed, as the writer once
found to his cost.
A few words now as to the storing of tools. All lathe
tools should be laid on a wooden shelf behind the lathe,
the brass tools in a group by themselves, and the iron
tools ditto . Radius tools should also have a place to
themselves. Put all their cutting edges towards you ,
then you can see at once what you want. Chasers
should be handled and be kept in the rack at the back of
the lathe tool board. Do not put tools on this board, it
is too near the latbe bed, and they get covered with turn
ings and muck. Have plenty of large drawers under the
bench, and keep all chucks, & c., in them . Keep y ur
latbe milling rig (if you have any) in a drawer separate
with milling cu ters, fly cutters, & c., all belonging to it.
Files should hang in a rack at the back of the bench. If
you have a really good surface-plate, put a cover over it
when not in use. Last, but not least, have a good lock
un the shop door, and keep the key yourself.
In my next leiter I shall (with our Editor's consent)
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have a letter to write on a subject but little treated on
viz ., forgings for model engines. I will endeavour to show
the model-maker how to be independent of the local
C. W. FRASER .
smith . - Yours truly ,
Clapham .
Method of Determining.Water Pressure.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -In your January 15th issue, on page 47,
is shown an apparatus for finding pressure of water in
house-mains. I do not think it will be very correct in its
reading. The following is the method I have used :
All that is needed is a glass tube, 18 ins. long by 4 in .
diameter, an india rubber stopper or good cork to fit the
tap, and hole through to fit the tube. Bend the tube as
shown in Fig . 1. Then seal up the long end and open

B
GLASS TUBE
2 MM .
INS. DIAMETER

Fig . 1

BRASS
CASTING

7 BOILER
MERCURY

the other slightly to prevent it from being blown through
the cork . To use the apparatus, shake somewater in the
tube to cover bend and fill short tube. Push short tube
through cork , and then mark position of water in long
arm of tube. Push the cork in the tap, hold tightly, and
turn tap on . Mark the point where water rises to C , and
measure the distances A B (Fig . 1 ) and C B. The
method of working out is simple for those who know
Boyle's Law . For example, suppose first point A to be
14 ins. from B , and second point C to be 5 ins. from B.
Then by Boyle's Law , PV is consiant; that is, pressure
in Ibs. x volume always comes to the same number.
Put as a formula
PV = P1 V1.
In the first instance the air is under atmospheric pressure
15 lbs. per square in.-i.e.,
P = 15 lbs.
V
length ( 14) * area of tube.
required pressure .
P1
Vi
length (5 ) x area of tube.
Pi X 5 X A.
15 X 14 X A
Working out
42
P1 =
.
This is absolute pressure . Then
2
4
27 lbs. per square in .
15
is the pressure in mains .
Fig. 2 shows how the apparatusmay be applied to a
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boiler. The tube must be away from boiler or surrounded
by water jacket. A scale can be marked on or alongside
the glass tube to facilitate readings. - Yours truly ,
“ X. Y. Z.”
Pendleton .

fixing, etc., has lately been described in THE MODEL
ENGINEER series of articles on a model “ Dunalastair,
No. 3.
During the whole of these experiments I have not been
subject to the failure complained of by your corre
spondent. None of these burners will work properly unless
a steady draught is maintained ; consequently they will
not work with the aid of the exhaust only. I always
adjust the blast.cock before starting the model, to allow
sufficient steam to escape up the funnel to nicely allow
the flame to be carried through the Aues. The exhaust
pipes should never be nozzled ; this being quite unne.
cessary .
The principal defects that I have found in using these
burners are two in number. Unless the burner is well
boxed in , the cold air soon affects it by cooling the beat
ing chamber . The second trouble is that, when the
model is running over points, the top of the burner is
often jolted off.

DOM
MAL

Brush Rocker for Electric Motor.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —There is considerable difficulty in obtain
ing an effective brush gear for small electric motors .
After a few experiments I hit upon an idea , which I
found answered very well. The accompanying sketch
shows the apparatus as fixed.
I thought the design might be acceptable to some
motor builders, who, like myself, read your instructive
book .
In the sketch A is a bell-crank shaped lever , cut from
a piece of sheet brass ; it is provided with a curved slot.
This lever is secured in any position to meet the load on
motor by the thumbscrew B.
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PC is an ebonite channel, with slots in the sides. In
these slots are fastened two binding screws. These , in
turn , secure the brushes, which I have made from sheet
aluminium . The rest of the sketch illustrates part of an
ordinary electric motor. - Yours truly,
E. BUMPSTEED .
East Ham . ften
Oil Fuel for Model Locomotives .
TO THE EDITOR OF The Model Engineer ,
DEAR SIR ,_With reference to a letter in your Sep
tember ist issue on the failures of Swedish burners as
applied to model locomotives, I should like to state my
experience on the subject.
I believe that my No. 3 was the first model locomotive
to be fitted with these burners - no less than eight burners
in all baving been fitted , including “ the Vesuvius,"
“ Noisy Primus ” i and 2 , “ the Effective," and " the
272 -in . Silent Primus.” The latter was fitted in Sep
tember, 1900 , and was shown in action at the Conver
sazione of the Society last November. The method of

To remedy the first defect, the best way is to extend
the firebox casing as low as possible, so as to completely
surround the burner. To prevent the latter accident
happening, the best way is to fix the top of the burner by
means of three screws to the sides, or with a piece of wire
carried over the cover and fixed into the holes in the sides
of the burner.
In conclusion , I consider, as the results of my experi
ments, a model locomotive boiler fitted with one of these
burners is rendered ten per cent. more powerful than if
fired with charcoal or methylated spirits, and decidedly
more pleasant to manipulate. -Yours truly ,
Muswell Hill.
Jas. C. CREBBIN .
On Firing Model Locomotives.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —I note with pleasure W. D.'s letter on
firing locomotives, but think that he has rather unfairly
treated the “ Primus” burner during the experiments with
his boiler. From his description I see that his boiler is
only a single tube boiler, and has water tubes in the fire .
box ; with oil fuel the latter are almost essential.
To criticise first W. D.'s use of the burner , I think
the 3-32nds-in . exhaust nozzle with a continuous stream
is too large for continuous working, and would draw too
much air into the firebox. He will find that a blower
with an orifice 1.40th in . diameter will be ample, and as
the boiler mentioned has no cross tubes, the whole of the
work being done by the sides and crown , it would be
advisable to use either a burner which has been pinched
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in at the sides, or a non -silent burner, either of which
would result in the flame impinging on the ends of the
firebox .
I am also of opinion that the inefficiency of the single
tube with cross tubes is proved by the fact that when the
burner was presumably doing no work in the firebox, the
flue tube was not evaporating the water in the boiler to
any useful extent. If small tubes, as arranged by Mr.
Pearce, had been adopted , the evaporation, I think ,
would have been greater.
I do not agree with him in wanting as much heat as
possible in the smokebox . My proposal to use a super
heating coil was intended to make the objectionable
heated gases which would otherwise be wasted do some
useful work .
To make the best of a Swedish burner, cross tubes
should be used in the firebox, with as many yz fue tubes
for 14 scale models as can be comfortably arranged in the
barrel.
If the draught in a locomotive boiler induced by the
exhaust pipe is found at any time to be too great, the
pipe may be arranged to terminate nearer the top of the
chimney , which expedient would considerably lessen the
ejector action . I hope, within a short time, to give re
sults of some practical experiments with these burners on
a 3% scale model loco . — Yours faithfully ,
HENRY GREENLY.

Queries and Replies.
(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's name MUST be in .
scribed on the back . (a) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card)
should invariably be enclosed. (4) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually clapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that some wecks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (6 ) All Queries should be
addressed to The Editor, THE MODEL ENGINEER , 37 & 38,
Temple House, Tallis Street, London , E.C.)
The following are selected from the Querieswhich have been replied
to recently :
(4429) Locomotive “ Ventnor, " L.B. & S.C.R. A. G. M.
(Wimbledon ) writes : I wish to make a 4.in. scalemodelofL.B. and
S.C.R. Loco “ Ventnor.” I have a single cylinder, itins. diam . by
2 ins. stroke : would this do to drive the model? It is built up - that
is, it is a piece of seamless cold drawn tube with the ends brazed
on . What pressure would it stand , and at what speed would it drive
the loco at this pressure ?
Provided your proposed engine is fitted with a boiler of ample
proportions, with a large firebox and about 100 sq. ins. of tube area,
the engine should steam with the single it ins. by 2 ins. cylinder , at
300 revs. per minute and a pressure of 25 lbs. The cylinder is
a trifle large ; the stroke should be reduced by means of a thick
piston to 158ins. The cylinder might be reduced in diam . to 148 ins.
by sweating a piece of drawn tube in it. Work the cylinder
with as
much pressure as you can obtain up to 50 lbs. The speed of the
locomotive willdepend upon the pressure ofsteam , size of ports and
the quantity of steam .
[ 4428] Firing Model Locomotive. A. W. (Leeds) writes : I
am venturing to trouble you with one or two questions relative to
myG.N.R. locomotive. I am much bothered as to the best means
of firing. My model is in . scale, or nearly so ; boiler has two i-in .
tubes in , and firebox (internal) is 31 ins. by 248 ins.-- water all
round ; copper all through is 1-16th in . thick . I have practi:
cally given up the idea of spirits in the ordinary way, but thiok
that perhaps vapourised it would do. Mr. Greenly, on page 325 ,
Vol. III of the M.E., shows a vapouriser ; but to an amateur like
myself, it looks rather complicated and difficult to follow . The
Swedish “ Primus you often mention , for oil, seems a nice thing ;

October 1, 1901.

but I have never seen them advertised. Could you give me the
address of any firm who makes them ? Can they be arranged so
that the tank is in the tender and the burner below the level of the
tank ? I should be very much obliged if you would give me some
advice on the_fuel question. I have read, I think, everything on
the subject in THE MODEL ENGINEER.
You do not state the size of the cylinder, and therefore we
cannot exactly say whether it bas too much cylinder or too much
heating surface. A -in . scale model of an express loco should not
have cylinders greater than in. by it ins. or if ins., and if your
model bas larger cylinders than this we should try the experiment
of uncoupling one side, as railway drivers term it, of the engine
placing the valve covering the port and taking down connecting.
rod , and uncoupling either the eccentrics straps and rods, or
placing the lifting arm on weigh bar shaft so ibat the die is in mid
position when the other side is in full gear, and g ving the engine a
run . If the engine does better with the one cylinder than with two
as regards up-keep of steam pressure, thea bush the cylinders,
lining them down to a capacity equal to that of the one-cylinder
The engine seems to have insufficient heating surface ; it would
certainly do better with twice as much ; six to nine f.in. tubes are
the best for f-in . scale model. Yes ; a Swedish burner is the prop =r
thing for t-in . scale models ( on smaller scale they cannot be well
arranged ). Mr. H. E.Morriss , of 82, Stroud Green Road, Fins
bury Park , N., supplies all fittings. The cost of an outfit for a
tender engine is worth 3os. to 359., but the outlay is well justified.
In a boiler with 120 sq. ins. of heating surface they have been
known to evaporate 3 cubic ins. ofwater per minute, The vapour.
there
ising method is found troublesome on small engines, because
are so many things to watch . The beat developed is great (as
it will fuse No. 15 S.W.G. copper wire ), but it is wasteful of fuel and
smells very much .
(4433) Engine to Drive Lathe. J. K. (Beith ) writes : I possess
42% in , cenire lathe, which is driven at present by a foot treadle ,but
I intend driving it with an engine. (1)What size ofan engine would
I require ? (2) Best firm to get the castings ? (3) Could you give
me an idea or sketch of the size and kind of boiler required ?
(4) What pressure of steam to be worked at ? (5) Best firm to
procure sheets and rivets at ?
( 1) An engine with a single cylinder, 14 ins. by 3 ins., worked
at 300 revs. by 50 lbs. pressure of steam or less, according to the
you work are doing . You want some arrangement which will
govern the fire. (2) For castingę Messrs. Lucas & Davies, Messrs.
Drake & Co. or Messrs. Brearley & Stevenson. (3 & 4) See our
" Mcdel Boiler-making," price 7d. from our publishers. (5) For
materials try Messrs. Cotton & Johnson .
[4436) Steam Motor Car. 5. B. B. (Stretford), writes : I am
thinking of building a small steam motor car to carry one, and
should be much obliged if you could give me some information on
the following points ( 1) What size should I want the cylinders of
a two-cylinder engine to give about 2} horse-power at 100 lbs.pres
sure ? (2) Would piston rings be necessary ? (3) How many revolu
tions could I get from the engine you suggest ? (4) Would the
enclo ed tracing (not reproduced ) ofboiler be sufficient to give the
necessary pressure and steam fast enough ? It bas th rteen tubes in
the depth and sixteen on each level ; or would a boiler made with
vertical fire tubes be any better with, say, 7-inch plates and about
sixty 4 -in , fire tubes ? (5) What kind of burners and how many shall
I require for burning petroleum (give sketch , if possible) ? (6 ) Give
size of force pump for builer.
(1) You do not state speed, and therefore we cannot calculate the
size of cylinder. See October 1, page 221, for definition of horse .
power. Cylinders 21ins. by 24 ins. would develop the horse -power
you require, at 400 revolutions. A water-tube boiler with 500 square
inches of water -tube area would develop with one pint of oil per
hour about ten cubic inches of water per minute, about half horse .
power. We think that the locomobile (tubular) type you alterna
tively propose would do just as well as the water-tube boiler. In
the latter water-tube boiler the circulation is doubtful,and tubes are
all liable to become overheated'and, therefore must be brazed at
ends. We saw an experimentmadeby an amateur (a reader),where,
to test the circulation , he made one tube and had the end only sof soldered in ; the steam was generated in jerks, and the water con .
stantly being blown out of tubes allowed the solder to melt, and the
tube end came out.
We had no information as to its action
under pressure. (5) Wedo n tknow of any petroleum burners except
the " Primus," and you would require six ofthese. Mr. H.E.Morriss,
of 32 , Stroud Green Road, London, N., supplies oil burners ; he
may know of a larger single burner which would give equal results.
to the six “ Primus burners. (6 ) You must proportion your pump to
the evaporation of the boiler if it is to be constant. A force-pump,
318 in . by i in. stroke, working at 200 strokes per minute , would be
amply sufficient under ordinary circumstances As to piston
rings, we believe that, in cylinders of gunmetal, brass rings make a
squeaking noise. If cylinders o cast iron, certainly use gunmetal
rings.
[ 4441) Oil Burners. T. G.W. writes : Could any of your staff or
readers let meknow the principles which govern the proper working
of blow lamps as used for oil engine, ignition tubes and vapourisers.
I bave been experimenting with one as per sketch (not reproduced ).
It is made of 18-in . bore iron pipe, about 38-in outside diameter ;
there is a simple coil on it to vapou ise the oil as it pass s to nipple .
Now I find that the hcle in nipple has to be a certain size, as, if too .
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small or too large, it will not work. If we remove the chimney, after
it is hot, the lamp will blow in tbe open air without any chimney or
cover at all. Now on replacing chimney it blows fiercely , if the top of
chimney is closed with no other outlet than six y.in. holes at side;
remove the top cover of chimney, and it gives a few spasmodic spits
and goes out. It seemsthat the air gets too easily away from it; but
how is it that it works well enough in open air without a chimney at
all, only it does not blow quite so fiercely (there are slots in The
chimney for slipping it down on the coil) ? The height of tank
above nipple is 2 ft. 0 ins., the pipple is 3 ins. below the coil, and the
chimney projects ijins. below coil or if ins. above nipple, the chimney
is 3 % ins. in diameter and 11 ins, high. What I want to be at is what
determines the size of hole in nipple ; what determines the distance
from nipple where the vapour breaks into flame; also the area of
outlet; also the distance from nipple to air inlet ? Is the lampaffected
any by the diameter of chimney or length of same? Above all,how is
it that it will blow without a chimney at all, and only under certain
conditions with one ?
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Wehave not acy detail drawings to hand of the arrangement of
intercepting valve for a compound traction engine, but the annexed
diagram should make the principle of the arrangement clear to you .
As compound the exhaust from the H.-P. cylinder would pass to L.-P.
steam chest and the L.-P. exhaust to the atmosphere. On the left
hand diagram the valve is shown in a position which would allow of
this. If the valve were moved so that it allowed the H.-P. exbaust
to go to the atmosphere instead of the L.-P. cylinder and live ste m
at reduced pressure admitted to L.-P. steam chest as in Fig . 2 the
engine would be running as a " simple." The two valves could be
coupled together as shewn when the change would be effected by
one movement. Of course the valves used in large practice are
either slide or flap valves, notmere plug cocks. Care has to be taken
that the steam pressure in the L.-P. steam chest when running as a
simple is not more than when running compounded, so that parts
are not subjected to additional strain and the work developed in the
two cylinders is about equal. Suitable reducing valves must be
used. The arrangement suggested on the diagram is wiredrawing
the steam , which we believe is sometimes used for reducing steam
pressure below boiler pressure. Mr. Worsdell in his two cylinder
compound locos on the G.E.R. & N.E.R., used an intercepting
valve for starting only ; a valve wasarranged to admit live steam at
reduced pressure into the L.-P. cylinder and an automatic flap valve
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Weare sorry that there isno information available for proportioni g
the parts of oil burner; each maker seems to arrive at proper sizes by
careful experiment. We should think that the pressure is nit
sufficient and the nozzle too large, 5 to to lbs. per square inch should
be given with an 80 gauge (watchmaker's) hole. Of course, if you
take away the cap on top of chimney there is no baffle and ihe
burner goes out. You must provide a baffle, and the best way is to
make a casting of a cross junction for the vapourising,pipes, the
centre ofnozzle being directly under the junction about 1 % ins. away
and the tube nearly at the level of nozzle.
(4442] Vertical Boiler. A. S. C. (St. Margaret's )writes : Will
you kindly tell me if a vertical boiler, 14 ins. by.7 ins., with two
cross tubes in firebox, 1 in . diam ., would drive a r in . by 2 ins. hori
zontal engine ? Would the er gine drive a 20 C.-P. dynamo for charg .
ing accumulator ? Boiler to work at 50 lbs. ; thickness of plate,
78 in , full.
The engine under fav urable circumstances , and if ports are large,
will develope 1.5th h..p . Boiler pressure, about 75 lbs.; revolu .
tions, 500 per minute would be necessary . The boiler would require
to evaporate 5 cubic ins. of water per minute, and 250 sq . ins. of
heating surface should be provided. To attain this output, you
would require two oil burners or a go d charcoal fire . The latter
would be troublesome and need constant stoking. For oil fue ,
put as many 38-in . or 1-in. water-tubes in firebox, and arrange a
number of f-in . vertical tubes... (See arrangement in Fig . 10, P: 31
of our handbook on " Model Boiler-making," price 7d . post-free fron
our publishers.) If the above instructions are worked to, the
engine will drive the dynamo and work a pump to feed boiler.
[4337) Intercepting Valve for Compound Engine. S.
(Brixham ) writes : Can you oblige me with a sketch showing how
both cylinders of a compound engine can be made high pressure by
the movement of one lever and whilst the engine is running ? I
recently saw a traction engine with this arrangement .

shut off the steam from the H.-P. exhaust when the starting valve
was open. The intercepting valve was also automatically ihrown
out of gear after the first stroke.
(4576 ] Dynamo for x h.-p. Engine. A. G. B. (Handsworth )
writes : (1) What is the most suitable-sized dynamo a 1 h..p .
horizontal steam engine (2 % ins. bore x 3 % ins. stroke) will con
veniently drive at an ordinary pressure, and what candle-power
would it develope at a certain speed (give speed ) ? (2) To what
scale should I bave to make dycamo described by Mr. Avery en
pages 155-6 in July issue, 1900, to suit above ? (3) What would be
themost suitable type of armature and size ? (4) Give size of wire
for armature and field -magnet, and, if possible, quantity. (5) Are
the yokes cast with the field pieces, or are they fixed on after being
wound ? (6) Which is the best way to cast field-magnet, i.e., does
it matter how many sections there are ?
(1) An engine developing } b.h..p. will drive a dynamo about
64 C.P., say 250 watts ; but the exact amount depends, as you may
be aware, on the efficiency of the dynamo. (2 ) The dynamo which
you mention is for a 500-watt machine, but the proportions would
not be very much less for one of half the output ; and, indeed, a
machine of the same size , but with slightly different windiog, is
actually made by Mr. Avery as a 250 -watt dynamo. If you can get
the December, 1899, MODEL ENGINEER, you will find there'n full
particulars for constructing this dynamo to give 50 volts 5 ampères
at 2000 revs. per minute, and we should strongly recommend you
to make yourmachine in that way. (3 ) The armature should be of
the drum type as given . (4) See the article in the December
MODEL ENGINEER as mentioned . (5 ) The field -magnet casting is
entirely in one piece. (6 ) It is a great advantage to cast the field .
magnet in one piece if possible. Joints in the magnetic circuit
are a considerable source of loss, and these are eliminated in the
Lahmeyer type of field-magnet.
(4513 ] Loco Boiler for Criticism . J. S. N. (Waterford ) writes :
Now the subject of model loco designing is under consideration , I
sbould like to have criticisms of the idea sketched (not reproduced ),
which would be more simple to construct than the usual tubes and
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firebox, and, like Mr. Smithies', give room for a larger water supply ,
and so run longer on small scale models.
The boiler you sketch is used by Mr. Smithies in his new 2-cylin
der single-wheeled engine. We are about to publ sh a description
of this engine.
[4450 ) Loco Boiler Queries . A. B. B. (Manchester) writes :
I have lately purchased a loco-type boiler , wbich bas twenty -six
-in . tubes outside measurement, 1-16th in . thick , through it ;
length of tubes 13 ins., firebox 8 ins. bigb, 8f ins. long and 6 ins.
broid, smoke-box 5 % ins. depth by 9 % ins. diam . ; diam . of chim .
ney is 3 ins. I find on putting fire into it that I am unable to obtain
any draught, and on closing fire -door the fire is immediately chcked ,

EXTENSION
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Technical Classes .
[ The Editor will be pleased to receive from the Secretaries of Tech
nicalColleges prospectuses with particulars of the'r classes in
mechanical and electrical engineering subjects, for review
under this heading When applying for prospectitses, readers
are requested to mention The MODEL ENGINEER.)
THE BATTERSEA POLYTECHNIC .
The Battersea Polytechnic, situated in Battersea Park
Road, London , S.W., makes a strong feature of its
engineering section , as is partly evidenced by the fact
that some twenty pages of the well-printed prospectus
are devoted to this subject alone. The Institute is pro
No. 4523
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the fuel used being coal. I have been recommended to use a liquid
fuel burner ; do you think this would answer ?
The tubes are a trifle small (ought to have been 58 in . or 74 in .).
Coal fire can be used, if you have steam blower fitted . You can
raise steam by an extension stack - a piece of pipe made to fit right in
chimney,with a jet with a 1-8th in. or 3-3ands in . bole in it as sketch .
The pipe leading to jet can be used and the extension s'ack ta en
off. Yes, two 3-in . Primus burners would do well ; the same
ar
rangement ofblower might be necessary to raise steam . This can
only be found by experiment. You might try first with the smoke
box door open (without use of extension stack ). When steam is
raised, the door should te shut and the steam blower put on . Mr.
H. E. Morriss supplies oil fuel fittings.
(4523] 30 -watt Overtype Dynamo. D. S. (Stroud Green )
writes: I am about to make a small dynamo, and intend getting it
cast as per drawing. Will you kindly answer me the following
questions : (1) Is the design good ? (2) Can you tell me any altera
tion which will help the efficiency ? (3) How much and what size
wire should I require to wind the field-magnets and a four-pole
laminated armature, if ins. wide and if ins. long ? (4) What current
can I get out of this dynamo ? (5) Can it be worked as a m tor? if
so , what current will it require ? (6) Is it suitable for accumulator
charging ? (7) I should be very much obliged if you would send
a sketch showing way to connect up .
( 1) The design of your dynamo is very fair . (2) The dynamo
would be improved by making the bed-plate twice as thick , as
shown by the lower dotted line in the sketch above. (3) The
armature may be wound with about 6 ozs. of No. 22 wire, divided
into four equal parts for the four limbs. The field-magnet will
require at lbs. of No. 22 wire, and should be connected up in shunt.
(4) The current at about 3000 revs. per minute would be a ampères
at 12 to 15 volts. (5) A similar current willbe required to drive it
as a motor. (6) It will cbarge two or three 4-volt pockei accumu.
lators in series. (7) The connections for this dynamo are shown
above.
[4524A) Removing Broken Tap. W. M. P. (Lewes) writes :
Will you kindly inform me how to remove a 3-16ths in taper tap
which has broken off flush in a hole in an iron casting ?
The usual way is to drill it out. Of course , it will be fairly hard ,
and to soften it you might heat up the whole casting to redness. Do
this very carefully . Another way of removing the broken piece is
to drill a small hole in the centre of tap and then drive a piece of
square taper steel into the bole. The corners will be forced slightly
wito tap , enabling it to be turned sound and removed .

ARMATURE
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vided with well-appointed workshops and testing -rooms
for the teaching of electrical and mechanical engineering ,
together with allied sciences, and it is interesting to note
that “ municipal ” and civil engineering, road surveying ,
sanitary science, and even motor cycle engineering , are
amongst the matters dealt with in the curriculum , An
illustrated prospectus can be obtained from the Secretary ,
price id . ( post free 3d .).
THE NORTHAMPTON INSTITUTE .
A very well- produced prospectus of the classes, etc.,
held at the Northampton Institute, St. John Street Road,
London, E.C., lies before us. It runs to about 200 pages
of a convenient size, and is handsomely illustrated . Me
chanical engineering is well catered for, but we gather
that the Institute would lay special emphasis on the facili.
ties afforded to every branch of electrical science, includ .
ing the manufacture and design of electrical instruments,
dynamos, and motors, and the study of telegraphic and
telephonic instruments . The classes in electro- deposi.
tion and chemistry are also of especial importance as
bearing on the prevailing trades in the neighbourhood of
the Institute. The prospectus will be sent on applica
tion to the Principal, R. Mullineux Walmsley, D.Sc.,
F.R.S.E.
Amateurs'

Supplies .

( The Editor will be pleased to receive for review under this
heading, samples and particulrars of new tools, apparatus,
and materials for amateur use.)
The “ Cellular " Patent Oil Filter .
The “ Cellular " Patent Oil Filter should be of use to owners of
gas or oil engines, wbich often consume more oil for lubrication
than they actually need , the waste being thrown away as unfit for
further use . An oil filter designed on really practical lines should
minimise this waste greatly, and the makers of the filter under
consideration are emphatic as to its value for this purpose . It is
made in sizes ranging from one to ten gallon capacities, and whilst
the prices are moderate as far as actual outlay is concerned , they
are really very cheap when the saving theymay effect is considered .
The patentees and sole makers are Messrs. J. and J. R. Smith ,
72, Halliwell Road, Bolton , to whom all inquiries are directed .
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A New Small Power Steam Engine.
The accompanying photograph illustrates a new steam engine
recently designed by Mr. Š. M. Stuart- Turner, Engineer, Ship
lake, Henley -on - Thames, to suit those requiring a reliable motor
of small power. Although of light weight - 18 lbs. finished, inc'ud .
ing a heavy box-bed and flywheel - no strength has been sacrificed.
Weare informed
the engine from which our photograph bas
been taken has been thoroughly tested , and % b. h..p . was easily
obtained at 1000 revs. per minute at 50 lbs. steam pressure. The
cast-iron parts are guaranteed to be soft and sound, ample metal
being left for macbining. The gun-metal parts have large area, the
bearings and crank brasses are left solid , so that they can easily be
centred and drilled out, thus avoiding the troublesome operation of
setting for boring. The crankshaft, connecting-rod , piston and
crosshead. and eccentric rod , are of best cast steel, of a specially
mild quality, and being cast accurately to shape, require very little
macbinirg. One particular feature of the set is that the whole of
the machine work can be done in a 3-in . lathe, the only part re
quiring the use of the gap being the flywheel, and this will doubt.
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be promised under three weeks, on account of the number of orders
in hand. The prices are very moderate, and any faulty part will be
replaced free. Full particulars may be bad on receipt of enquiry.
Catalogues Received .
Hughes, Fawcett and Co., Hebden Bridge, Yorks. — We are
informed by this firm that they have purchased the entire stock -in
trade, foundry, plant, drawings and patterns of the late firm of
F. and H. Shaw , Limited, thus enabling them to carry on that
well-known machine tool business with the additional advantage
given by a thorough revision of the facilities possessed by the older
firm . Readers of this journal will hardly need to be reminded of
the general nature of the business done, but a glance at the well
printed and fully illustrated catalogue (supplied post-free to all
MODEL ENGINEER readers) will indicate the great variety of tools
and castings supplied for engineers of every stage. Lathe and
other gear wheels occupy a considerable section of the list, whilst
an almost bewildering variety of chucks, spanners, milling tools,
reamers, drills, angle plates, lathe beds, and larger machines make
up the bulk of the pages. Belting , shafting (largo and small) and
bearings are here in great varicty , and indeed , every tool user will
find something he is in want of properly described and priced
Messrs. Hoghes, Fawcett and Co.'s catalogue.
S. Helmes and Co., Bradford.-We bave received a nea
60- page catalogue of lathes and tools supplied by this firm . The
former are particularly noted for their cheapness, and indeed the
goods comprised in this list appear all to be very moderate in
price. In addition to the lathes - which are quoted in variety
vices, drilling and grinding machines, saws, pliers, chucks, screw
cutting appliances , planing machines, and many other tools and
parts are illustrated . Casting; are supplied in all degrees of finish
at proportionate rates. The price of this list is 6d .
The Frasse Co., 38, Cortlandt Street, New York, U.S.A.
American readers should secure the Catalogue 1842 X sent out by
the Frasse Co., as it contains a huge variety of goods suitable for
the amateur and professional reader alike. There are castings and
parts for steam engines of many sizes, and finished or partly
finished engines are also supplied. Gear wheels, bolts and nuts,
drills, smiths' tools, spanners, and files may be mentioned, and the
“ Frasse " and other lathes are important features. The firm also
supply a number of specialities for different trades, and pattern .
makers, engravers, and those who have belting to keep in order
should communicate with them . A separate price list of " Syra
cuse ” Twist Drills will also be found a handy thing. The Frasse
Catalogue No. 1846 X will be mailed to American readers for two
stamps.
Empire Electric Works, 25-27, Third Avenue, New York
City, U.S.A — The price list issued by the Empire Electric Works
will prove a useful one in the hands of electrically-inclined readers
of this journal. The Wimshurst machines supplied by the firm are
perhaps their speciality , but medical and other coils, batteries, bells,
pushes, telephones and lamps are also listed in full. Dynamos and
motors of various sizes and degrees of finish are supplied, and most
electrical details and sundries can be bad. One stamp is asked for
the list to be forwarded to American readers, but it must be
remembered that the postage from America to England , and vice
verså , costs 2 d .

Notices .

A NEW

4 H.-P. VERTICAL STEAM ENGINE.

less be appreciated by amateurs possessing a small lathe only. The
engine is shown without reversing gear, but castings for this can be
supplied at small extra cost. Continuous lubricating fittings can
be arranged to suit any particular purpose. A special eccentric
strap and pump, castings can be supplied when required. If re
quired for launch work , the weight could be reduced over 25 per
cent. by omitting the box -bed and using a disc in place of flywheel.
A sample finished engine has been submitted for our inspection ,
from which we can commend these sets of castings to those of our
readers who require to build a useful engine at a m derate cost.
Mr. Stuart- Turner will be pleased to reply to any inquiries.
The “ Hercules " Cycle Motor.
We bave received from Messrs. Butler Bros., Dale Works, Derby,
some drawings of the “ Hercules " Cycle Motor, which they have
lately placed on the market. This motor is specially intended for
fitting to ordinary roadster bicycles, and is stated to develop of
b.b.-P. at 1,800 revs. per minute, while the makers also guarantee
that it is capable of taking an ordinary person at the rate of 25 to 30
miles an hour on the level. The consumption of petrol is gallon
for 100 miles, costing is. Sets of all necessary castings and fittings
can be supplied from stock, but delivery of finished motors cannot

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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 tbe literary portion of the paper,
and all new apparatus and pricelists, & c ., for review , to be addressed
to THE EDITOR, " The Model Engineer," 37 & 38 , Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " TheModel Engineer," 37 & 38 ,
Temple House, Tallis Street, 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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SALE AND

EXCHANGE.

Private Advertisements are inserted in this
column at the rate of od. for the first 18 words or
loss, and id . per 3 words after.
Trade Advertisements are inserted in this
column at the rate of 1s. for the first 12 words
or less, and rd . per word after.
Single letters or figures are charged as words
and a compound word as two words. The adver.
tiser's name and address is charged for. AN
Advertisements in this column must be prepaid ,
and remittances should be made by Postal Orders
or 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. Advertisements 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 bona fides of Advertisers, we recom .
mend those who desire to protect themselves, when
dealing with persons with whom they are un .
acquainted, to adoptthe Deposit System explained
below .
Wewill receive from intending purchasers the
urchase money of any article advertised or sold
by our advertisers, and will acknowledge its
receipt to both the Depositor and the Vendor,
whose full names and addresses must be given .
The Deposit is retained by us until weare 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 0 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
in Deposit is 2s. 6d .
The amount of the Deposit must be sent cither
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.
It the amount of the Deposit is sent by Money
Order it should be made payable to the Advertiser
of the goods.
In the case of exchanges, money to the value of
the article should be deposited by each party. We
cannot receive the articles themselves.
Trade,

CompletePOUTEAU
volumes and
numbersEnginee
odd“ Model
for sale.r."- -ERNEST
, 44 ,
Warden Road , London , N.W.
Why not To -day - Send for that Book you
require. ERNEST POUTEAU supplies any book .
Catalogues free.
Books You Require.- " Locomotive of To.
day," 25. 9d .; " Indication Coils," 2s. 3d. ; " Elec
tric Light for Country Houses," is. 3d . ; " Letter
press Printer," is. 8d.; " Bookbinding," 25. od. ;
Cabinet-making for Amateurs," 28. 108.; " Metal
Plate Work," 2s. 3d . ; “ Electro Plating," 25. 3d.;
" Turning Lathes,", 35. 3d. 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.
Illustrated Catalogue, Gunmetal Steam
Fittings, 2 d . - THOMPSTONE, Nelson Street,
Broughton, Manchester.
Fretwork , Carving, Burnt Wood , Bent
Iron , Repoussé, Bamboo, Leather and Picture
Framing tools, and materials ; catalogue, 1000
illustrations ; 4d free. ---HARGER Bros., Settle.
Prize Medal Engine Castings.- 4 h..p.
55. 6d..; } h p .. uns. Set; Catalogue, 2d. - TOMLIN ,
Modeller, Oidham
Castings, Drawings, Patterns, Models, Small
Power Engines ; stamp. - l'ON , 74, Upper Brook
Street, Ma che ier.

Voltmeters and Ammeters, reading to 8 ;
125. gd ., post free ; sensitive and reliable instru .
ments ; also many larger second -band . - WHITNEY.
Whitney's Stool Bolleri.- * b.p., 18 in. x
8 in ., tested to 100 lb. per sq. in., copper tubes, 75$.
without fittings.
Compound Bar Magnets, with wound bob.
bins for telephones, Is. ad . each, post free. As
described in " Telephones and Microphones."
WHITNEY .
Microscopos and Accessories.-An assortment
of high- class second-hand Apparatus by many of
the leading makers.-- WHITNEY.
Whitney, The Scientific Exchango, 117, City
Road (near Old Street),London. Established over
20 years. Reliable articles at reasonable cost.
Lead Grids for accumulator plates ; 6 x 3 in .
5s. per doz.; 3 X 1 % in ., as. per doz. Other sizes
cut to order. - WHITNEY.
Formed Platos for Pocket Accumulators,
24. X. 1 % in . positive 6d.; negative (thin ) 4d .
Vulcanite cases in all sizes , from gd. - WHITNEY.
Whitney's Self-starting Motors for driving
model boats are very neat and efficient, iis, each ,
carriage paid . Also , larger sizes.
Medical Coll with tube regulator, complete
with handles and cords, 5s. 3d.; very neatly finished ;
with plated fittings, zs. carriage paid. - WHITNEY.
Dynamos. - A large collection of good second.
band machines can always be found atWHITNEY'S.
State exact requirements.
Glass Cells for smallaccumulatorsand batteries;
4 X 14 X 1 % , 3s. per dozen ; 6 X 4 % X 148.
135. per dozen ; other sizes in stock . - WHITNEY.
Whitney's 17/6 Model Launch engine,
escribed in April's " M.E.," is remarkably good
value. See one before purchasing elsewhere.
Telephone Receivers,with compound magnets
and ebonite cases ; cost ros . 6d. cach ; in perfect
working order; 35. 3d . post free. - WHITNEY.
Bollers. -Whitney's Vertical Rivetted Copper,
ten tubes 6X5, 308. ; 8X51, 375. 6d. Any size to
order. Thoroughly strong and reliable. - WHITNEY,
Carbons for Batteries, 5 X 1 , Is .; 6 X i) ,
Is. 6d .; 7 X 2, 28.; Zinc Plates to match, as., 38.,and
45. per doz. Many other sizes.
Brass Balls for Electrical Apparatus ;
Lin., 3d . į K in ., z d. ; , in . Is. 4d.; 2 in ., Is.od.
Glass Rod, Glass Plates, Ebonite , & c. - WHITNEY.
Magnets, Horse Shoe, a in . 3d .; 3. in . 4d . ;
4 in . rofd .; 5 in . Is. 5d.; 6 in . is. 9d. Flat Bars,
5 in . gd.; 6 in . Is. Post free .- WHITNEY.
Telephones. - All parts for making.Receivers
and Transmitters, Bobbins, Magnets, Wire, Cases,
Ferrotype, Terminals, etc.-WHITNEY.
Whitney's Dynamo, for accumulator charging ,
gives a current of 6 v . 1 a ., 158.; also, larger,
8 v. 4 a ., 26., post free.
Lamps. - High efficiency for batteries, accumu
lators, or dynamos ; London made, is. 3d . each ;
holders, 6d.-WHITNEY.
Rails for small model locomotives, correct
section , 16 in . lengths, as. 3d. doz., post free. Very
easy to make up. - WHITNEY.
Model Boller Fittings of superior design and
finish at very low cash prices. Water gauge, with
putted taps, 5s.- WHITNEY .
Whitney's Model Donkey Pumps are ex
tremely neat and very effective ; an exact copy of
afull-sized pamp, from zos .
Colls. -The Wire, Tinfoil, Terminals, Contac ·
breakers, Paraffin Wax, and all other parts can L
bought at WHITNEY'S.
Accumulators. - Depot for E.P.S. Cells.
ampère bour, 9s. 6d . ; 21, IIS. ; 35, 158. Mos!
thoroughly reliable for all purposes. -WHITNEY.
Model Launch Engino Castings complete
with working drawings, 5-8th in., 45. 6d.; 7-8th in ;
78.; ? in ., gs. gd ., free. List gratis . Many testi
monials. - WHITNEY .
Why keep good apparatus which is no longer o
ase to you ? Exchange at Whitney's for some
thing that you want.
Screws, Bolts, and Nuts, Tubing, Taps
Unions, and other necessaries for model work can
be bought cheaply atWHITNEY'S.
Whitney, The Scientific Exchange, 117, City
Road, London . Telephone :- “ Bank, 5361." Ap
paratne honght. sold and excbarg d.
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Bdward Baker, the well-known bookseller and
better known bookfinder (vide Editor “ Bazaar ') ,
offers his valuable services to anyone requiring rare
and out-of-print books. - BAKER'S GREAT BOOK
SHOP, Birmingham .
Gas Engine Castings, & c. ; Steam Engine
Castings, & c.; Oil Engine Castings, & c .; Castings
from
h..p . upwards always in progress. Send
for catalogue. - WARSOP & Co., Launder Street ,
Nottingham .
Gunmetal wheel Stop - valves ; tested
150 lbs. pressure , it ins. long, for 3 in. brass pipe;
25. od., post paid ; ditto, if ins. long for in . brass
pipe , 35. Send for catalogue. - WARSOP & Co.,
Launder Street, Nottingham .
Large and Profusely Illustrated List of
Electricaland Mecbanical Goods, 1% d.- Below .
New Improved Gramophone Needles,
25. 6d . per 1000 ; thousands of repeat orders. - T .
W. SUTER , Electrical Works, South Tottenham .
Allan " Accumulators in ebonite and teak
cases; from 20 to 300 amperes-bours capacity ; for all
purposes where supply is required in a portable
form . Send for lists ; important to the Trade.
ALLAN & ADAMSON , LTD ., Ashtead . Surrey.
Make the Single - barrel Force Pump in
September ist Model ENGINEER. We supply
a splendid Set of Iron andGun metal Castings for
this pump for 6s. 6d., and we bore the cylinder
for rod . extra. These Castings are of first quality
and are of splendid metal. We can also supply
Sets with in . cylinder at 45.6d. Sets of Castings
include crank casting. Also send a stamp for our
full list of goods. We have made improvements
to our small Planer and can send you a Photo for
stamp. - Geo . GoODMAN AND Co., East Hayes ,
Bath .
Turning, Fitting , and Pattern -making .
-WATSON , Westbourne Terrace, Beverley.
Small Model Engine Castings; best brass .
Illustrated List, id.-A.WOOD, 45, Nora Street,
Broughton, Manchester .
Armstrong's Accumulators ; some more good
lines for you. See Illustrated Advertisement in
this number. Hundreds of Electrical specialities.
Large Catalogue, testimonials, 4d . Saves pounds.
-ARMSTRONG's, Twickenham .
Small Arc Lamps. - The Bijou will work with
35 volts and 2 amps. ; splendidly made ; can be
worked off 100 volt circuits.--MARSHALL & WOODS.
Regulating Transformers for Surgeons,
as supplied to London specialists to reduce electric
supply pressure for cautery burners, lamps, etc. MARSHALL & Woods .
Electric Lamps for Microscopes, to work
off supply mains ; on Universal stand; price 25s. 6d.
-MARSHALL & Woods.
Small Gas Engines ; % h .-P .; splendid work .
ing engine ; sets of parts supplied. - MARSHALL
AND WOODS.
Large Induction Coils ; Tesla transformers ,
-IC. - MARSHALL & Woods, Electrical Engineers ,
?. Gray's Inn Road, London .
Cycles ! Cycles !!- Frames, fittings, wheels ;
all parts supplied ; write for catalogue. - DIMMACK
BROS., 48, Dudley Street, Birmingham . Estab
lisbed 1889 .
To Amateur Dynamo Builders. – Read
Practical Dynamo Building, tor Amateors," 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. ad . - ILIFFE SONS & STURMEY,
LTD., 3, St. Bride Street, London , E.C.
Model Engineers are invited to send for our
Monthly List containing about 3000 lots of Lathes
Planers, Shapers , Drilling Machines, Saw Bench
Engines, and hundreds of various lots ; many
second -band, which have been taken in exchange.
-BRITANNIA Co., Colchester.
Castings for various Tools ; Launch En
gines and Horizontal Steam Engines, supplied
either in the rough or bored and turned. State
precise details of your requirements, and we will
quote. - BRITANNIA Co., as above.
Lathes , Screw -cutting, £ 15'158., and up
wards ; ordinary from 45 €. Cail.-- 100 , Hounds.
ditch , London . Write details of wants, BRITANNIA
Co., Colchester, and they will quote Cash or Hire
Purchase.
(Continued on page viii.)
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Engineering Models
Glasgow

MARSHALL ,

at

the

Exhibition .*

By PERCIVAL MARSHALL.
(Continued from page 148. )
VERY complete model of a triple expansion marine
Co., ofGreenock. This model is to a scale of 3 ins.
to the foot,and represents one of this firm's standard pattern

PUBLISHED
TWICE MONTHLY.

knots per hour. Themodel is, however, an exact dupli.
cate of the large engines, and is complete with surface
condenser, air, circulating, feed, and bilge pumps ; " all.
round ” steam reversing gear, escape valves, drain and
indicator cocks, water service, etc.
Another exhibit shown by this firm is a model of a
stern wheel steamer recently sent to South America for
the navigation of the shallow inland tributaries of the
River Plate, the engines of which are fitted with Kincaid's
patent lifting and lowering gear, enabling the immersion
of the floats of the paddle wheel to be regulated to suit
the altered conditions of light and deep load drafts. On

SCALE MODEL OF UNION CASTLE LINE SS, “ BRAEMAR Castle."
engines,with cylinders 24 ins., 40 ins., and65 ins. diameter
by 45 ins. stroke. The cylinders in themodel are , therefore,
6 ins., io ins., and 16 % ins. diameter by 114 ins. stroke,
and the working pressure is 200 lbs. per square inch . It
will readily be understood that a model of this size is
capable of doing some very good real work , and, as a
matter of fact, themodel itself would drive a small yacht
of, say, 70 ft. by 13 ft. by 7 ft., at a speed of about 10
Paper read before the Society of Model Engineers ,
September 16th , 1901.

the same stand there is also a model of Kincaid's Patent
Stern Frame, on which the outer or rudder post is made
separate from , and bolted to, the inner or propeller post,
thus evading, in the large majority of cases, the necessity
for cutting out the rivets and taking the entire stern frame
away for repair, besides rendering it possible to make
good any damage to this part of the vessel, through strand .
ing or other cause , without the very heavy expense and
time lost in dry docking.
Messrs. Neilson Reid & Co. are represented by a
splendid 4 coupled bogie express engine, No. 2,591, built
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for the Midland Railway Company to the design of Mr.
Samuel Johnson . The cylinders are 19 ins. diameter by
26 ins. stroke, and are átted with piston valves. The
driving wheels are 7 ft. 0 %2 in . diameter, and the
bogie wheels 3 ft. 672 ins. diameter. The total heat
ing surface is 1,193 sq . ft., and the working pressure

[
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locomotive “ Alexandra,” with cylinders 16 by 24, and
wheels 4 ft. diameter, while Messrs. Sharp , Stewart and
Co. show the 4.coupled bogie express locomotive, No.
735, built by them for the South Eastern & Chatham
Railway. As an example of high -class locomotive build
ing, this will compare favourably with any of the other ex
hibits. The cylinders are 19 ins. by 26 ins., the driving
wheels are 6 ft. 8 ins. diameter, the totalheating surface
1,505 sq. ft., the working steam pressure 180 lbs. per
square inch, and the total weightof engine and tender in
working order is 89 tons 14 cwt.
The only other locomotive model in this section is one
exhibited by Mr. Alexander Shepherd , ofGlasgow . This
is a model of an express passenger engine, with cylinders
78 in . by 158 ins.; driving wbeels, 5mins.; bogie wheels,
24 ins.; gauge, 258 ins.; total length of engine and tender,
3 ft, 3 % ins. Messrs . Tangyes, Ltd., of Birmingham , are
represented by a fine inch -scale model of a vertical triple
expansion pumping engine, recently built by them for the
Brede Valley Waterworks, of the Hastings Corporation .
A somewhat unusual class ofmodelis shown by Messrs.
Craig & Donald , Ltd., in the form of a scale -working
model of a punching, shearing, and side.notching ma
chine. This model is very well made, and is shown
running by means of a small electric motor mounted on
top of the machine. Among the other models on view
in the Machinery Hall may be mentioned a model of a
horizontal boiler by Messrs. Galloways, Limited ; a

AN
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MODEL OF TRIPLE EXPANSION MARINE ENGINES.
By Messrs. JOHN G. KINCAID & Co.
170 lbs. per square inch . The length overall is 53 ft .
jo ins., and the total weight of engine and tender in run
ning order is 88 tons 9 cwt. On the same stand is a fine
model in part section, showing an engine of the " Fairlie ”
type, buili by Messrs. Neilson Reid & Co. for the Mexi
can Railway Company. The “ Fairlie ” locomotive is
double ended, and has for itsadvantage that being carried
entirely on two bogies, it will pass round curves with
ease, and all the wheels being driving wheels, the total
weight is available for adhesion . The scale of themodel
is 2 ins. to the foot, and the following are the chief
dimensions of the real engine :
16 ins. diam . by 22 ins. stroke.
Four cylinders
3 ft. 6 ins. diam .
Wheels, all ...
Centres of bogies
22 ft. 3 ins.
Fixed wheel base
8 ft. 3 ins.
Heating surface
1,712 sq . ft.
Area of fireplace
33 sq. ft.
Weight in working
order
98 tons
Load drawn on level 4000 tons
Load drawn up in
cline of 1 in 25
300 tons
The model was built by Messrs. David Carlaw and
Sons, ofGlasgow , and is a very fine piece of work .
Messrs. Andrew Barclay, Sons, & Co., Ltd. , of Kil.
marnock, show the 6 -coupled inside cylinder side-tank

PANESI GIRDE

OLD BEAM ENGINE EXHIBITED IN THE GROUNDS.
neatly made model of a five-roller sugar cane mill with
gearing and engine, shown by Messrs. John Macneil
and Co.; and a working model of a Temperley trans
porter, exhibited by the Temperley Transporter Com .
pany. Messrs. Melhuish , Sons & Co.make a fine display
of mechanical tools , and Mr. Hy. Milnes is represented
by three samples of his bigh-class amateurs' lathes.
In the corridor containing the collection of ship models
there is enough to interest any member of the Society of
Model Engineers for months. On stand after stand are
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to be seen magnificentspecimens of the ship modeller's art,
representing in miniature the powerful navy and the
wonderful mercantile marine which have made this
country the mistress of the seas. Not the least instructive
of these exhibits is the bistorical collection of models of
merchant steamers and sailing ships, which have done
or are doing memorable service at sea. Arranged as they
are in chronological order, commencing with the wooden
paddle steamer Comet of 1812 and finishing with a
proposed cross-Channel turbine steamer of 1901,
they show the whole development of shipbuilding
In addition to this
during the pineteenth century.
historical collection there are numerous models of
men-of-war, passenger and cargo steamers, and private
yachts built by such well-known forms as Jobn Brown and
Co., Limited , Wm . Denny and Brothers, the Fairfield
Shipbuilding and Engineering Company , Limited , Wm .
Simons & Co., Limited, Barclay, Curle & Co., Limited ,
Palmer's Shipbuilding and Iron Company, Limited, Caird
and Co., Limited, David and Wm . Henderson & Co.,
Limited , to mention a few only of the shipbuilders who
are represented . The Cunard Steamship , Company,
Limited , the Union -Castle Company, Limited, the Pacific
Steam Navigation Company, and the Anchor Line,
among steamship owners, are also responsible for some
excellent models of their vessels. Messrs. Wm . Denny
and Brothers had a specially attractive exhibit in the
working model of their experimental tank, where models
of the ships they build are first tested before the lines of
the real vessel are finally decided upon.
In the same corridor Messrs. Mackenzie, of Glasgow ,
show some samples of the well-finished model ship fittings
they manufacture, and their workmanship is also to be
seen in the fine model of the steamer Braemar Castle ,
exbibited on the stand of Messrs. Barclay, Curle & Co.,
who were the builders of the real ship . Mr. George
Cussons, of Manchester, makes a most interesting dis
play of his technical education apparatus and models,
while the exhibits of Messrs. Kelvin and Jas. White ,
Ltd., the Consolidated Telephone Construction and

trial Hall, and these I will refer to very briefly before I
pass on to the outdoor exbibits. A model of the Forth
Bridge may be seen under the Central Dome, this being

AMERICAN MODEL LOCOMOTIVE UNDER STEAM .
built to a scale of 1 in .
40 ſt. The Great Southern
and Western Railway of Ireland have on view a model of
a first -class dining saloon now running
daily in their trainsbetween Kingstown
and Queenstown ; and the Caledonian
Railway have a well-made wooden
model ofan express locomotive placed
at the top of their stand . Whether the
distance this is above the heads of the
visitors lends enchantment to the view
or not, it certainly serves to impart a
most realistic effect to themodel.

AMERICAN WORKING MODEL LOCOMOTIVE AND TRAIN IN THE GROUNDS.

Manufacturing Company, Ltd., and Messrs. Baird and
Tatlock , are well worthy of examination .
There are a few other models to be seen in the Indus.
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Passing into the grounds, there are
several items worthy of notice, not the
least interesting being a group of three
engines, dating back to the early part
of last century . One is an early form
of beam engine, while the other two
are marine engines. Of the latter,
one is believed to be the engine ofthe
second steamboat Comet, built on the
Clyde in 1821. The other marine
engine is a side-lever engine fitted into
the steamsbip Industry, a vesselwhich
had the remarkably long working life
of fifty -nine years. She was built in
1814 , and was running on the Clyde as
lateas 1873. The enginewas supplied
by Messrs. Caird and Co., ofGreenock ,
in 1826 .

A model of the Halford Gradient Railway is shown at
work , and attracts a good deal of attention by reason of
the novel principle on which it works. For the benefit of
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those of you who are not acquainted with Mr. Halford's
system , I may explain that the track is so constructed that
the various lengths or sections may in succession be
inclined so that the tram runs down the gradient thus
provided by the action of its own weight. The train con .
sists of two carriages, suspended one on each side of a
trolley wbich runs on the line. The sections of line are
raised by hydraulic rams placed at suitable intervals, and
no motive power is required other than that necessary for
working the hydraulic plant. As the train is running on
what is practically a continuous down gradient, it is easy
to understand that a very high speed can be reached .
The train is stopped by means of brakes applied by the
driver in charge.
Perhaps the best patronised of all the model exhibits
is the miniature railway train , which is running daily in the
grounds. Many of you may have seen the model railway
now on view at the Earl's Court Exhibition , which is
very similar to the one at Glasgow , though a little smaller
in size. The engine running at Glasgow was built last
year by the Baldwin Engineering Company of Phila .
delphia , U.S.A., and is stated to be a model of the
locomotive which takes the New York and Buffalo ex .
press. I have obtained some detailed information with
regard to this little engine, which will probably be of
interest in view of the successful nature of its per
formances.
The chief dimensionsare as follows :-Height ofengine
from rails to top of whistle (highest part), 42 ins ;
length of engine, including cowcatcher, 5 ft. 6 ins. ;
length overall, including tender, 9 ft. ; weight of engine,
15 cwt. ; weight of engine and tender, 18 cwt., which
includes 20 gallons of feed water for supplying the engine.
The boiler is built of steel, the outside shell being
in .
thick . It contains 18 longitudinal tubes, each tube being
23 ins. long and I in , in diameter. The diameter of the
boiler is 14 ins. The diameter of the boiler over iron
casing, 15 % ins. The bɔiler is covered with asbestos
under the casing. It is fitted with all the usual mount
ings, test cocks, steam pressure gauge, steam blast, etc.
The dimensions of the firebox are 17 ins. long, ii ins.
wide, and ur ins. deep. It is fitted with an appliance for
tossing the fire bars and dropping the fire on ihe track,
if necessary . Length of the smokebox, 10 % ins.
The boiler " is fitted with both pump and injector,
the latter being one of Korting's “ Universal,
and draws direct off the tank situated in the tender.
The pump lifts the water from the tank , and passes it
through a coil situated in the smokebox, thence to the
boiler, thus giving a warm feed.
The boiler gives plenty of steam at 115 lbs. persquare
inch , and the fuel used is coal. The engine is 4.coupled,
with reversing gear set in the framing below boiler. " The
cylinders are 3-in . bore by 4 % -in . stroke. They are out
side cylinders with slide-valve sitting on top. Each
cylinder is fitted with two drain cocks fitted to a crossbar
and worked by one lever from the cab . The drain cocks
are like ordinary valves, but the outside shell and valve
itself are slotted right through to receive a tapered bar,
which, when pushed in or out, liſts or lowers the valve, as
required. This gives the same effect as the ordinary drain
cock being opened or shut. There is a lubricator for each
cylinder situated in the cab. Length of connecting-rods
from crosshead to driving wheel 13 %2 ins. , and coupling.
rods 1672 ins. The diameter of driviog wheels is it ins.,
and of crankpins i in . The diameter of eccentric disc
22 ins. (this is exclusive of strap, which is 4 in .
thick ). Length of eccentric rod 6 ins. Length of quad
rant 6 ins. The engine has a 4 -wheel swivel in front
ins. diameter.
with wheels 4
The tender is mounted on two four-wheel swivel bogies,
with wheels also 4 %2 ins. diam . The engine is fitted
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with whistle, warning bell, and sandbox, all on top of
boiler. The horse.power is 572 , and the maximum speed
about 12 miles per hour. The consumption of fuel for
the day's work of about 972 hours (of which half the time
is spent in actual runding), a little over 2 cwt. Con
sumption of water about 10 gallonsper hour. The gauge
of the track is 14 % ins., and the length 160 yards.
There is, of course, a vast deal more in the Exbibition
of importance to engineers than I have been able to refer
to in the scope of this paper. I have, however, en
deavoured to touch on those exhibits which I thought
would have a special interest to the members of this
Society , and I venture to hope that the information I
have given may be acceptable to those who have not had
an opportunity of visiting the Exhibition in person . In
conclusion , I would express my indebtedness to those
firmswho have favoured me with photographs and details
of their exhibits , and my thanks to you for the patient
hearing you have accorded me.

An American Model Locomotive .

E take the following from

an American paper

the writer cannot be familiar with the doings
of model engineers, otherwise he would be aware that
a 34 in . scale model locomotive is a by no means un
common piece of work : - “ San Francisco, Cal., claims
to have the smallest engine in the world . It is only
4072 ins. long, generates its own steam , and is a
perfect little racer. It was made by Gustave Schier,
a machinist employed by the Western Sugar Refinery .
Schier is a German by birth , and has lived in this country
twelve years, eight of which he spent in the Atlas Iron
Works.
“ The little engine has a boiler 3 %8 ins. in diameter,
14 ins. in length , made of 1.16th in . copper. It has fif
teen tubes 5-16tbs in . diameter on the inside, which are
872 ins. in length . The boiler has an asbestos covering,
with an air covering of Russia steel, the sameas a regular
engine. The firebox is 3 %8 ins. long, 2 %8 ins. wide, and
37 ins. deep. The boiler is tested to 150 lbs. pressure,
and is supplied with water by two pumps, one on each
side, which can be worked separate or together. There
are three gauge cocks, a gauge glass and tbrottle valve
connected with the dome.
“ The cylinders are of i-in . bore, and have a 1/2 in .
stroke. There are four drive wheels, 3 1-16th ins. in
diameter, four truck wheels, 134 ins. in diameter , and
eight tender wheels of the same proportion . Tender
wheels have an automatic brake on each . The engine is
reversible. It is 7 ins. wide and 12 ios. high to the top
of the whistle , built on the scale of 14 in . to the foot.
The weight of the engine is 46 %2 lbs. without fuel or
water. It carries a hall-gallon of water in its tank.
“ This engine contains 2,500 pieces, not counting the
rivets in the boiler and tank. It required eight years to
build it, workiog on an average of four hours per day. It
is pronounced by experts as being one of the most re :
markable pieces of hand mechanism in existence to -day.”
OWING to very great pressure on our space in this issue,
we regret that “ Queries and Replies ” must be held over
until the next issue, when it is hoped that a larger space
may be devoted to this popular section.
SPECIAL roads for the exclusive use of cyclists and
motor-car drivers are provided in Buenos Ayres, some
being as long as sixty or seventy miles.
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of 3.32nds in . hard brass wire into a 54 in . brass ball,
and then running a thread on the piece of wire which
projects. A corresponding hole will have to be drilled
and tapped in the holder to take the adjusting screw .
The jar rods are 12 ins. long, % in . diameter , furnished
with a 17.in. ball on their upper ends, and 4 ins, of brass
contact chain on their lower extremity . This chain is. a
light brass wire chain , made specially for the purpose of

to Make Experimental

Electrical Apparatus.
By T. G. J.
( Continued from page 151.)
AN IMPROVED WIMSHURST MACHINE .
HE jars are 14 ins. high , 2 % ins. diameter, and
mouth 2 ins. diameter. The tinfoil coating on the
THI
outside is 3 ins. deep , and the inside is filled with
gunshot to the same height. The outside bottom of the
jar should be entirely covered with the foil, and the
coating of the sides overlap the bottom edge about % in .
All uncovered portions of the jarmust be well varnished
with good shellac varnish. The cover of the jar is a disc of
boxwood | in . thick , with rounded edge. To one side
of this disc is glued, with_fish glue, a new cork bung,
which fits the jar mouth. Bore a 36 in . hole in the centre
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Fig , 19. – 13 Full Size.

Fig . 18. - DOUBLE CONNEC
TOR . ( Full Size.)

ng of Leyden jars.
making contact with the interior
The brass ball has a hole drilled through the centre and
tapped to receive the collectors and connecting- rods.
Theconnecting-rods are 3-16ths in . brass, bent to shape
shown in Figs. I to 4. The extremity of the rods have
a thread run on them for a distance of 54 in ., to enable
them to be screwed into the balls on the jar rods. The
collectors are also 3-16ths in . brass rod , bent thrice at
rightangles (see Fig . 17). The parallel sides have four
points fixed on their opposite faces. These points are j in .
brass tacks, with their heads removed , and are screwed
into the rods about 8 in . On the free end of the collector

Fig . 15.- BASES FOR
LEYDEN JARS. ( Full Size . )

Fig . 21.- DISCHARGING HANDLES.
in Full Size ).

FIG . 17 .
COLLECTORS.
( Full Size. )

Fig . 20 .
13 Full Siz :.
of the wooden disc, and continue this through the bung
with a cork borer. Bush the hole with a piece of 3/8 in .
ebonite tubing, and allow this to protrude about i in .
below the bottom of the bung.
To the top of the boxwood discs are screwed the rod

Fig . 16. - LEYDEN JAR ROD HOLDERS.
( 3 Full Size .)
holders (Fig . 16 ), with small round-head brass screws.
This bolder, which is made from a casting, must be well
finished in the lathe , and have all edges, & c., carefully
rounded . In the side will be seen a ball-head adjusting
screw . If any difficulty is experienced in procuring these
screws, they can be easily made by screwing a short piece

Fig . 23. - SOCKET FOR
PRIME CONDUCTOR .
( } Full Size. )

FIG . 25. - BRASS HOOK FOR
PRIME CONDUCTOR .

rod is screwed a fin . brass ball, and on the other end is
run a screw thread for a distance of } in . The collectors
are screwed into the opposite side of the jar rod balls to
that into which we screwed theconnecting-rods.
The jar bases (Fig . 15) are of walnut. The top is sunk
34 in . to take the jars, and in the centre is bored a 38.in.
hole to take a piece of ebonite tubing . Half way between
the centre hole and the wall of the base is bored a 7s.in.
hole to take a small clamping bolt. This latter hole
should be countersunk . A disc , 272 ins. diameter,
To the
should now be cut from 1.32nd in . sheet brass .
centre of this disc is soldered a piece of No. 20 copper
wire , about 6 ins. long, bent on itself to form a narrow
U 3 ins. long. It is the ends of the wire which are sol
dered to the brass disc, and when the solder has set the
wire should be twisted to within 4 in . of the bottom ,
thus leaving a small loop.
The discharging rods' insulating supports are 34 in .
ebonite rod or tube
ins. long, fitted with the brass
fittings shown in Figs. 19 and 20. The bottom fitting
(Fig. 19 ) has a piece projecting from underneath , upon
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which is run a screw thread . A butterfly nut must
fit this screw for clamping the supports to stand, The
upper fitting (Fig . 20) has a hole % in . diameter drilled
all the way through the horizontal arm to take the dis
charging rods, and both upper and lower fittings have
4 in . holes drilled in their barrels to admit the insulat
ing.rods. These latter holes should be bored 2 ins. deep .
In the top centre ofthe ball head on Fig . 20 is bored and
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both the tubes be heated over a blowpipe or Bunsen
burner, and a little solder allowed to flow over the screw
thread , and the socket then screwed and sweated into the
larger tube, greater strength will be obtained than by
screwing the two together, very few threads being pos
sible on the thickness of the larger tube. At right angles
to the socket, and in the centre of the conductor, is
screwed the 3-16ths.in . brass grappling hook (Fig . 25).
This hook is terminated with a f.in. brass ball.

000000000LS

Q

Fig . 22.-- BASE FOR PRIME CONDUCTOR SUPPORT,
tapped a hole , into which is screwed a 3-16ths in . con
necting rod about 4 % ins. long , furnished at its upper
extremity with the ball-screw double connector (Fig . 18 ).
The discharging-rods are 12 ins. long, 4 in . diameter.

Fig . 24. -PRIME CONDUCTOR .
The finished conductor should now be mounted on the
insulating pillar. This pillar is ebonite , 14 in . diameter,
15 ins. long, and should be fastened in the socket with
electrical cement, as should also the discharging-rod sup
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Fig . 26. - DRIVING CRANK .
(1-61h Full Size.)

FIG . 27. - SOCKETS FOR Cover
SUPPORTS. ( $ Full Size. )

Fig . 29. - BRASS ELBOW .
( Full Size. )

टी
Fig . 28. - CORNER SUPPORTS FOR COVER . ( 1 •12th Full Size. )
To one end is fixed the insulating handle (Fig . 21), and
the other is fitted with a brass ball. The right-hand or
negative rod has a 2 -in . ball, and the left-hand or positive
rod a 2 in . ball. These balls should be fixed to the rods
by screwing, but must not be fitted until after the rods
have been passed through the holders.
The insulating handles (Fig . 24 ) are walnut with ring :
end ferrules, and must be soaked in melted paraffin wax
for about twenty-four hours. They should then be held
vertically by their ferrules and lifted quickly out of the
liquid . Allow the thin film of wax to set, and, still
holding vertically , again immerse in the paraffin and
immediately remove. Repeat these operations about four
times, permitting the wax to set after each removal from
the liquid. A thin layer of wax will thus be formed uni
formly over the entire surface of the handles, which will
greatly increase their insulating properties, and, if done
properly, at the same timeimprove their appearance.
The prime conductor (Fig . 23) is made from 12 ins. of
138 -in . brass tubing, into the ends of which are sweated
the two 238-in . brass balls seen in the figure. The plain
bed knobs sold by ironmongers will cost much less than
solid balls, and as the useless portion goes inside the
brass tube, it will in no way interfere with the action of
the machine, the electricity developed in statical ma
chines flowing over the surface of the parts only . In the
centre of the tube is screwed the socket (Fig . 23). If

FIG . 30. - STRENGTHENING PIECES FOR Cover.

Fig . 31. — COVER FOR WIMSHURST MACHINE.
ports mentioned above. The bottom end of the support
is fitted into the base (Fig . 22). This base, which is of
walnut, has a 4 -in . hole bored in it 12 ins. deep , to
receive the support, and the hole then continued with a
14 -in . bit right through the bottom . Counter-sink this
14 -in . hole on the inside, and pass a 4 -in . bolt through
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it. Before fixing the support, pass it through a collar
( Fig. 23), keeping the ring end uppermost. Now cement
the support into the base, and when the cement has set,
allow a small quantity to melt round the support just
where it enters the base . Press down the collar, give it
a slight twist, and allow cement to set.
The cover of the machine is made from green baize,
sewn together at the corners and all round the top. A
seam about 38-in . wide should be left for binding with a
braid same colour as the baize. Fig. 31 will give a good
idea of the finished cover. As it is necessary that the cover
should sit squarely over the machine, four supports will
be necessary at the corners.
These supports are shown
in Fig . 28 , and are 14 -in . walnut- rods, tapered to y8 in .
at the top. These are fitted with brass sockets (Fig . 27)
at their lower ends, to enable them to be clamped to the
stand. The sockets are 1 % -in. brass discs, 3 32nds in.
thick , soldered to 34 -in . diameter brass tube 2 ins. long.
In the centre of the disc is bored a ys in . hole , and
The rods are
through this hole is passed a 18-in . bolt.
then fastened in the sockets, and a small thumb nut pro .
vided to fit the Ys in . bolt.
If desired, the reader could also have the cross pieces
shown in Fig . 30. These are walnut rods, fitted at their
ends with brass elbows (Fig. 29), and can be pressed
down upon the tops of the cover supports, and thus pro
vide additional support for the cover at the ends.
The craok (Fig . 26 ) is made from a casting and screwed
into the end of the driving spindle, which should have a
thread run on both its projecting ends, so that the handle
may be fixed on either end.
( To be concluded . )

The Society of Model Engineers.
'HE following are the dates of the ensuing meet.
Committee :
13. - Annual General Meeting for Election of
Officers, Revision of Rules, etc.
Nov. 30. - Annual Conversazione.
Dec. 12. - Ordinary Meeting.
London .
The first indoor meeting of the Society was held at the
Memorial Hall, on Monday, September 16th . The prin .
cipal item of the evening was a paper by Mr. Percival
Marshall, on the “ Engineering Models at the Glasgow
Exhibition ,” the second instalment of which appears in
this issue.
The paper was illustrated by some fifty lantern slides ,
both of general and special interest to model engineers.
A hearty vote of thanks was expressed by the members
on the motion of Mr. Löwy, seconded by Mr. Dearden ,
Mr. Herbert Sanderson also speaking very favourably of
Mr. Marshall's account of the Exhibition, and recounting
his own adventures in Glasgow in an interesting manner,
The services of the lanternist, Mr. Norman Gray , were
acknowledged by the members.
Amongst the exbibits may be mentioned a model steam
launch by Mr. Willis, a “ Spicer " model engine by Mr.
Wratten, and part of the castings and the working draw .
ings of a model L.T. & S.R. latest type of ten -wheeled
tank by Messrs. Martin & Co.
Nov.

Provincial Branches.
Birmingham . - On September 12th the members of
the Branch met at the White Horse Hotel, Congreve
Street, at 7.30 p.m. Fourteen members and four visitors
were present. In the absence of both chairman and vice
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chairman Mr. A. B. Loach was persuaded to take the
chair. The minutes of last meeting were read, and a
slightaccount of the visits made during the summer was
given. It was proposed that we open a subscription list
to enable us to purchase ourown lantern. This proposal
was accepted , and a list opened , and well supported by
members present. Will absent members please note ? A
discussion was started on the gauge of rails suitable for
our branch , but was not settled. A number of catalogues
have been obtained for the members. A vote of thanks
to the Chairman closed the meeting at 9.30 . — HERBERT
G. FABB, Hon . Sec ., 217 , Aston Lane, Perry Barr,
Birmingham .
Leeds. - A meeting o . this branch was held in St.
Andrew's Church Schools, on Tuesday evening , Septem :
ber 17th , when there was a fair attendance of members.
After the minutes of the previousmeeting had been read ,
Mr. Wood produced a very neatly-made X h . p . water
motor, and Mr. F. Spells submitted a set of full-sized
drawings— which were a credit to him - ot a 12 h..p.
petrol motor for a bicycle. Afterwards Mr. Broughton
exhibited a steam engine indicator, and explained the
working and how to use it, and submitted a number of
diagrams from land and marine engines taken by himself,
the meeting terminating at 10 p.m. -W . H. BROUGHTON ,
Hon. Secretary, 262, Carlton Terrace , York Road, Leeds.
Manchester. — Themonthly meeting of this branch
was held at the Marsden Café , on Monday, September
2nd , twelve members and one visitor being present, and
Mr. Hays in the chair. There was little business to be
done, and the following exhibits were the chief items of
interest :-Mr. S. L. Thompstone exhibited a finished
driving axle for a 34 -in , L. & S.W. express engine,
with driving wheels and eccentrics in position. Also a
complete set of castings and drawings for a 12 - in .
L. & Y. express engine No. 1,400, were exhibited by
Messrs. Wm . Leather & Co., of Salford. The meeting
closed at 9.15 p m ., with votes of thanks to the chairman
and to Messrs. Leather & Co. Next meeting, Monday,
October 7th.-N. C. HIGGIN , Hon . Secretary, Monton
Lodge, Monton , Manchester .

Rontgen

Ray

Work .

THE use of the Röntgen rays on the body sometimes
THE
gives rise to mortification of the skin , according to
an article in the Comptes Rendues. When the tubes are
driven by influence machines it does not happen , but
when the activity is reduced, the presence of moisture
and the necessity of an earth connection, may prove to be
inconvenient. The difficulty, however, would appear to
have been successfully met by one R. Demerliac, who
has found that tubes worked by alternate currents
of high frequency and high tension, never produce
erythema, and tha', on the contrary, the rays so
obtained possess the curative properties recognised
in electro -therapeutics since the experiments of d'Arson
val, Oudin , Dourner, and others. He therefore
employs the Oudin resonator, which , with certain pre
cautions, may be made to work x -Ray tubes. They light
upon connecting them with the upper knob of the appar
atus. A broad , concave cathode and a small anode or an
annular anode are used . The cathode is joined to the
resonator, and the anode may be left free or put to earth .
The discharge is most effective when it proceeds in one
direction only . A cathode valve should , indeed , be use
ful. The tubes may be brought quite close to the skin
without risk, and thus any loss of penetrative power is
effectually counteracted.
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Model Hydraulic Press .
By HARRY H. WILLIAMS.
'HE hydraulic press is a machine which, for power
and simplicity of construction, is unequalled , and
THE
in describing the construction of such an engine I
shall begin by describing the principles on which they are
made.
A solid plunger P (Fig. 1) passes through a'water-tight
collar into a cylinder C , containing water. The cylinder C
communicates by a pipe into another cylinder (RC), into
which is also fitted a plunger or ram R , which similarly
passes through a watertight collar. It will be seen that
if the plunger P be pressed down into the cylinder C , we
put the particles of the water in motion , and force the
ram R out of its cylinder, water being practically incom .
pressible. If the area of the end of the ram R is one
hundred times that of the plunger P , it will come up with
a force one hundred times greater than that forcing ?
down. For instance, supposing P be pressed down with
a force of 10 lbs., nearly half a ton can be lifted on the
table on the top of the ram R.
There is an upward pressure on each square inch ofthe
area of the base of the ram R which is exactly equal to
the pressure on each square inch of the area on the end

100

R

BC
C

R
AREA
LOO

-RC

FIG . 1. - DIAGRAM SHOWING
PRINCIPLE OF CONSTRUCTION
OF PRESS.

-AREA
1

Fig . 2. — SKETCH
SHOWING PACKING
COLLAR OF RAM .

pressure in the cylinder is very great - sometimes exceed
ing four tons per square inch - and the fluid passing the
ram at the part A , enters the space, BC forces the leather
tightly against the cylinder walls, and the ram R effec
tually preventing leakage ; and since a greater pressure
of the water in the cylinder causes the leather to be
forced against the cylinder walls all the harder, this joint
can be kept perfectly tight under all conditions. There
are other forms of Bramab collars than the one shown,
and these will be shown later in this article ; but the
principle remains the same in all of them .
I think I may be allowed to say that from the photos
of the finished model it will be seen that it is a very
handsome one, and the power developed by it seems
marvellous, especially to anyone unacquainted with such
machines. The first photo is of the model alone, and
the second one shows it bending a piece of steel 7 in .
in diameter. I have bent steel ik ins. in diameter with
this model with ease .
As there are a number of screw threads of fine pitch
to be cut - and all who would like to make the model
may not have a screw -cutting lathe, and cannot cut a
thread with a chaser - I would advise them not to be
deterred from making one on that account ; but to prac .
tise cutting threads of fine pitch - say, 30 per inch by
hand with a chaser on any odd bits of brass or iron , as it
is an art well worth acquiring. All screws must have
very good threads, or the very great pressure, about three
tons per square inch , will blow them out.
Fig . 3 gives the details of the construction . The base, the
head, the follower, and the standards upon which the
base rests, are made of cast iron . The ram cylinder, the
ram , and the pump may be cast in gunmetal, but I find
the best way is to cut them out of solid Muntz or Delta
metal, as castings are generally unreliable for the very
high pressure. They may have some blowholes, or be
spongy, and let the water under pressure leak , which
would be fatal to the raising of a very bigh pressure with
such a small pump. Of course, I am referring to the
average run of castings obtained from an ordinary
foundry. Some of the advertisers in the M.E. may be
able to supply castings which they could almost guarantee.
If castings can be obtained, it will make the model
cheaper in first cost, and save much hard work afterwards.
The columns and the nuts are made of good, tough,
mild steel.
I will now proceed with theconstruction of the model :
First, the cylinder for the press may be dealt with . The
cylinder in the press shown is fitted with a ram i 3-16ths
ins. diameter - just a little overa square inch in area ; but
if it is desired to make a larger one, I give the formula
necessary to find the correct thickness for any diameter
thickness of
and any pressure, as follows : —Where T
pressure in lbs. per square inch ,
cylinder in inches, P
constant,
radius of cylinder in inches , and C
R
which is 16,000 for cast iron , 34,000 for brass, 50,000 for
wrought iron, and 70,000 for steel, then
PX R
T =
P
с
To work out an example say, for the job in hand , The
internal diameter of the cylinder at the largest part is
1 % ins. full = 58 in . 625 in . radius, and a pressure of
4 tons per square inch
PR 4 tons * '625 = 8,960 x 625
C - P
34,000 - 4 tons
34,000 -8,960
5.600
= '22 ,
25,040
say, 4 in ., which is the thickness of the ram cylinder in
mymodel. Take the piece ofMuntzmetal, or casting for
he cylinder, which should be 4 ins. long and 2 ins. diam .

:

of the plunger P. As the areas are 100 and I respectively ,
the two are in equilibrium when the forces on each are as
100 to 1. This is roughly the principle of the hydraulic
press, the power being always in the ratio of the area of
the plunger P to the area of the ram R.
Of course, it must be understood that what is gained
in power is lost in speed, and for the above ratio ofpower
the ram would only move i in . to a movement of 100 ins.
of the plunger - that is to say, if the plunger had a stroke
of i in ., it would require one hundred such strokes to
move the ram upward i in . It is a question of leverage:
but the leverage is arranged in such a compact and con
venientmanner, one man can move a locomotive weigh
ing 100 tons with a " pinch bar," but it would take him
a good many hours to move it a mile .
The hydraulic press was invented by Pascal ; but he
could not overcome practical difficulties and make the
moving parts water- tight, However, Bramah, the
great locksmith , took it up, and surmounted the obstacle
by the invention of the water-tight collarwhich is shown
below . Hence it is that this machine bears the name of
Fig . 2 explains the arrange
the “ Bramah Press.”
ment of this collar : R is the ram of the press ; C
the head of the cylinder ; BC is Bramah's collar, which
of strong well tanned leather,
consists of a
forced by a mould into the section shown by the black
lines in the sketch . It must be remembered that the
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eter ; chuck it very true in the lathe, and bore it to the
shape shown in the drawing.
Ifthere is any difficulty in boring it, owing to it being
such a distance out of the chuck ; if the lathe is a small
one, steady it with the back centre , and skim the outside
true ; then place a piece of wood between the end of the
cylinder and the bed of the lathe ; turn the boring tool

shape. In finishing the bottom of the boring, it may be
necessary to make a special cutter to form it semi-circular.
Before shifting the cylinder out of the chuck , turn a
part on the outside as near the chuck as you can , quite
true, to enable the cylinder to be set true when finishing
the outside.
Chuck a short piece of scrap brass about 1 % ins. diam .
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295
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SUPPORTS
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Fig . 3. - Detail DRAWINGS OF Press.
over, and cut on the side ofthe hole which is farthest from
you . No difficulty will be experienced then. If the wood
wears, raise it up a little with a thin wedge from the lathe
bed .
Be careful in boring the head of the cylinder to get the
part above and below the recess for the leather quite
parallel, and the recess for the leather the right size and

eter, and turn a portion about ys in . long, a tight fit for
the mouth of the cylinder. Mount the cylinder upon it,
and centre the other end until the part turned before it
was removed from the chuck shows that it is running
dead true. The outside may now be finished with ease.
Drill and tap the hole at the top of the cylinder shown in
the drawing (Fig. 3).
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The next task will be to make the ram . This can best
be made from a pièce of 14 -in . Muntz metal. Turn it
quite parallel a good fit for the cylinder, and drill a
3.16ths in . tapping hole in the end and tap it.
Bore the hole and face the top of the base at the one
setting in the lathe. The top only need be faced up, the
rest may be painted. If a planing machine is available it
will be an easy matter to face up the under side of the
head and the follower . If not, they can be mounted on
the faceplate , and a cut run over them in the lathe. After
wards draw file them bright.
Drill the holes in the corners of the head and base
58 in . full, so that the hole is an easy fit for the columns,
and face up the back for the nuts with a cutter in the
lathe chuck , having a 58 in . centre , guiding it with the
bolt holes. Turn the under side of the follower to fit the
end of the ram , and fasten it on with a cheese-headed
screw .
For the columns obtain four pieces of mild steel 10 ins.
long and 4 in . diam . Centre them to run true where
the collars will be when the columns are finished. It
does notmatter if they run a little untrue anywhere else.
The threads on the endsof the columns shown are sixteen
to the inch, but any fine thread will do, to suit the reader's
own convenience when tapping the nuts. A 38 in . gas
tap for iron pipes is 58 in. full, and nineteen threads per
inch. This pitch of tbread does very nicely, and what
ever thread is adopted , care must be taken to make the
body of the columns a little smaller than the diameter of
the screw.cut part at the bottom of the thread. This will
cause the column to be stressed comparatively equally
throughout its length . If the column were to be made
the size of the top of the thread all along, the weakest
part would be at the few threads under the nuts, and this
part being stressed more there than any other, metal
fatigue would be set up at this point, and in time the
columnswould break . The section of the columns should
be kept uniform throughout their length , so that it will
better stand the heavy stresses put upon them .
The nuts can be made from eight pieces of mild steel
I in . diam ., and after being drilled and tapped, mounted
on a mandrel or one of the columns, and skimmed up and
polished. Afterwards drill four 3-16ths in . holes equi.
distant around the circumference.
The steel of the columns must not be stressed more than
5 tons per sq . in . of sectional area. Upon this basis the
thickness of the columns of any size of press can be
arrived at. For instance, with a ram of 2 ins. diameter
(the area of the end being 3'1416 sq . ins. ), at a pressure
of 4 tons per square inch, the load of the columns would
be 4 x 3.1416 = 12'5664 tons.
To obtain the neces
sary sectional area of the whole of the columns combined
divide this by themaximum safe- load per square inch which
s given above as 5 tons. This gives 2-5 sq . ins., which
divided by the number of columns, in this case four,
295
•625 sq . in .

On referring to a table of areas of circles, the diameter re
quired for this area will be found to be a little under
7s in . This should be the size of the smallest part of the
column. To complete the press , the standards which
hold the base and cylinder clear of the mahogany stand
should be fitted. The press can be painted and put away
to dry. A spanner must be made to tighten up the nuts
on the columns. This can be very easily made of a piece
of ¥ in . square iron , according to the dimensions given
on the sketch,
( To be continued.)
TO MEND CELLULOID ARTICLES touch the edges of
the article to be mended with very strong acetic acid , and
place under pressure till dry.-J. H. in Photography.
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Motor Cycles and How
struct

to

Con

Them .

By T. H. HAWLEY.

( Continued from page 159.)
XIV . - HINTS ON ENAMELLING THE FRAME.
found satisfactory, it would seem there was little
left to be done to complete the tricycle ; but the
various auxiliary apparatus required will be found a
rather large item , whether home-made or purchased , and
in one way and another this section of the work will prove
highly important in its bearing on the subsequent
behaviour of themachine.
Prior to permanently fitting the motor and the various
accessories to the machine, the frame should be enamelled
and finished, as it would be rather a big waste of time to
unship the whole of the fittings for this purpose , though
it would be as well if all the clips for attaching the fit
tings to the tube work could be tried on the tubes before
enamelling, otherwise the enamel is likely to suffer.
The various parts to be nickel-plated should be
despatched to some reliable firm of cycle platers as soon
as they are completely fitted and finished , and can be
spared from the work in hand , for nickel-plating of this
class is quite outside the scope of the ama eur mechanic ,
and even the general electro-plater, for there are so many
parts — such as telescoping fits — which must not be altered
in size, and other parts - such as handle -bar joints to T
piece or down stem - which must be specially guarded
against the “ nicking in ” tendencies of the buffing-wheel,
that to those knowing nothing of these and many other
special points , the work , however well nickelled and
apparently first- class in finish, could not fail to suffer
more or less.
As to enamelling, there is nothing difficult about the
job provided the necessary stove is at hand ; butmere air :
drying brush enamel is quite useless on such a machine as
a motor cycle , for the amount of cleaning and scouring to
which it will be subject would quickly remove any air.
drying enamel or paint ; and it is not wise to have an ex
cessive amount of nickel-plated parts because of the diffi
culty ofkeeping all bright and clean . On the other hand,
it will pay to have the frameand some of the loose parts,
together with the wheel spokes, extra well enamelled ;
by which I mean not only well done, but with an extra
coat ortwo so as to build up a good body of enamel which
will stand a prolonged course of scouring and polishing ,
And in this connection, be it noted that a good body of
enamel, builtup in four or five coats, is an entirely different
affair from one or two thick coats .
Whilstadvocating that the machine should be enamelled
prior to the completion of the equipment, care should be
taken that theopposite course - of too much haste - is not
indulged in ; for, if much fitting, or drilling, or filing has
to be performed after enamelling, themachinewillacquire
a shabby appearance before leaving the shop.
The 'motor should certainly be fitted to the bridge
brackets, and the various clips for the carburator, battery,
induction -coil, silencer, brake gear, and manipulation-rod
guides and clips, should all be fitted , if possible, while
the machine is in the rough , especially as someof these
involve drilling the tubes - a process which may necessi
tate a little rough handling to bring the frame under the
drill press or to the lathe.
I do not purpose entering into a lengthy treatise on
enamelling; but whether the builder of the machine has
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the facilities for doing the work himself or not, he will be
interested in knowing the outline of theprocess - a know .
ledge which may at any rate assist him in obtaining better
results when the work is sent out to be executed by those
making a special business of enamelling.
In the first place, a really high-class finish on the
enamel can be obtained only by first -class polishing and
finishing of the work, and the watchword throughout the
entire process must be cleanliness, the great bugbear to
success and durability being rust.
It should be understood that when once rust eats into
a steel tube or gets “ well hold,” it is practically impose
sible to remove it altogether, without of course removing
an appreciable amount of the tube itself. Mere surface
rust, newly formed , may, on the other hand, be easily and
entirely removed, and the tube does not suffer; but in the
case of the deeply -rusted tube, although it may be
polished up apparently bright, the rust will continue to
form after enamelling, and will sooner or later show itself
by causing the enamel to lift or peel off. So, to begin at
the beginniog, never buy rusty tube, and when once you
start building up a frame, see that the tubes are kept
bright and clean, and greased when laid aside for a time,
particularly after brazing or pickling .
An excellent plan adopted by some makers is to give
two grounding coats of enamel to the frames immediately
they leave the polishing shop, and leaving the finishing
coats to be applied - it may be months after - after the
frame has gone through the assembling shop ; meanwhile
the tube work is protected from rust.
The first step , then , to good results in enamelling, or,
correctly speaking, " japanning," is a smooth, clean ,
bright surface, and the only absolutely necessary " plant"
required is a stove large enough to hold the work , and
which can be heated over a wide range of temperature,
with the varying heats under definite control, usually
accomplished by a series of Bunsen burners and a high
register thermometer.
The range of heat required will be from about 150 degs.
to 600 degs. Fahr., though it is possible to arrive at
equally as good results with a lower heat operating through
a greater length of time ; indeed , in finishing coats, the
latter method is preferable, leaving a brighter surface ,
with less danger of brittleness, cracking, or rucking, and
altogether better adhesion in combination with toughness.
Precise instructions as to temperature and length of
stoving period cannot be given without knowing the
brand of enamel to be used , but most makers of enamel
supply this information. In a general way, however, it
may be said thatwhere a finishing coat requires two hours
at, say, 450 deg3., the same end is gained by giving the
work seven to eight hours at 250 degs., though I have
found it advantageous to adopt the latter plan, and then
during the last hour rush up the heat to the full 450 degs.
The reason of this is, that with the initial low heat the
solvents of the enamel are gently driven off ; meanwhile
the flow is equally gentle, and the surface is formed ;
whereas if the full heat be applied at once, the enamel
becomes too liquid and runs away to the lower half of
such tubes as are placed horizontally , gathering up into
rucks or lumps on the bottom of the tube, and for this
reason it is better that the work should be placed in the
stove when cold or with just the damp air driven off,
allowing the whole to heat up generally , or better still, if
the work can be allowed to hang in the stove for an hour
or so, when it is just warm , before turning up the gas, as
this gives the enamel a chance to distribute itself to an
equal surface.
Just as rust is the thing to be avoided prior and up to
the frame reaching the enamelling room , dust is the great
good finish when once you commence applying
enemy
the enamel.

October 15, 1901.

Dust which is imperceptible under ordinary conditions
will make itself manifest if it gets into the enamel. This
means keeping dust and other foreign matter out of the
atmosphere where you apply the enamel, and out of the
enamel itself and the brushes with which you apply it
no easy matter — butmuch may be done by keeping enamel
in screw -stoppered cans - pouring out a little at a time
washing brusheswell, and watering the floor of the room ,as
well as the stove itself, just before applying the enamel.
In the large factories, the work is dipped bodily into
baths of enamel, and then hung up to drain off surplus,
the enamelling room being filted with special dust.ex.
cluding devices ; but this is obviously outside the amateur
or small maker.
The actual process, briefly, would be as follows - the
work is delivered to the enameller bright, clean, and free
from grease . It is immediately treated with a good
brushing coat of petrol, or petroleum or mineral naphtha
(also known as spirits of coal tar ) and is subjected to a
heatof 600 degs. F. for about half-an hour; this is termed
the " sweating ” process, driving all moisture out of the
pores of the steel and baking the naphtha in , the combined
process being an effective rust preventative if the subse
quent processes follow on quickly .
Before the frameis quite cold , apply the first or “ prim .
ing " coat of enamel. This is usually a high-temperature
enamel, differing in composition from the finishing
enamel, and is designed specially to give good adhesion
and a smooth surface to the work , ready for the finishing
coats. The best priming I know of is Mander Bros.,
Wolverhampton. This priming takes about one hour at
400 degs. F., and dries dead flat black with a very hard
smooth surface.
If there should be any lumps or rough places on the
priming coat, they must be carefully rubbed down with
pumice powder or rotten stonebefore applying the “ body.
ing " coat, and either one or two coats of this may be
given before applying the “ finishing ” coat; but to secure
bes: results the framemust be rubbed down between each
coat, and the greatest attention paid to the surface prior to
applying the last coat of finish .
The “ Standard ” brand of enamels made by the
American Varnish Company can be highly recommended ,
and assuming that the makes named are employed , the
various stovings would be as follows :
First, “ Swea : ing ” -mineral naphtha, 30 minutes at
about 500.
Second, “ Priming ” —Mander's priming, 60 minutes at
about 400 .
Third , “ Bodying ” -thick coating, 2 %2 hours at400, or
8 hours at 250.
Fourth , " Finishing ” -thin coating, 242 hours at 450 ,
or 8 hours at 300 .
Jointless hollow rims, or any work in which soft solder
is used , must not be stoved at higher temperatures than
275 degs. F., and wheels built up complete should not be
stoved much over 220 degs. F., on account of the dang -r
of softening the hardened ball races. Special low tem :
perature enamel may be procured for wheels.
Whatever rubbing down powders are employed for
smoothing up thework between the coats, every trace must
be removed by washing in clearwater and the frameshould
also be dried in the stove before applying the next coat.
In the absence of a proper stove and thermometer, the
work may be well enough done by the exercise of a little
judgment, and by the aid of sight and touch ; for, if stoved
at the lower temperatures through a greater length of time,
there is no danger of spoiling the job through leaving it
too long in the stove, and if the enamel appears smooth
and brilliant to the eye, and is quite hard and smooth to
the touch when hot, it may be said to be sufficiently stoved .
( To be continued . )
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Novel Electric Night -Light.

Solder a stout copper wire about 3 ins. long upon each
cell for connecting up. The cells are filled as follows :
First, completely line them 38 in . thick with a mixture
composed of powdered sal ammoniac (ammonium
chloride), 25 parts ; plaster of Paris, 50 parts ; water, 25
parts ; glycerine, 3 parts . Allow this liniog to set (which
it will do very rapidly ), and then trim off the top squarely
so that the plaster is abɔut 12 in . lower tban the edges of
the zinc. Now drop a piece of glass or glazed crock into
the bottom of each cell, and place upright upon it a car
bon plate, 6 %2 ins. by 14 ins. by * in . The tops
of these plates should be electro- coppered, and have
terminal screws or short pieces of copper wire affixed
to them . Next, fill the cells. ramming as firmly as
possible with a mass consisting of finely.broken
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By D. W.Gawn.
ERHAPS the chief feature of the electric night light
described
is that - at least as regards
here to b :
PEBETA
appearance - it is a total departure from the ordi.
nary article of its kind._Essentially it represents, as
shown in side elevation, Fig . 1, a model of a railway
truck or waggon (carrying the battery ), seemingly brought
up at a stop-block for inspection or unloading beneath
one of the electric lamps of the goods yard or siding. It
is an appropriate design for model engineers to adopt,
and they will find in it not only a pleasing novelty and
an interesting ornament, but a useful and practical con :
trivance in every respect. No difficulty need be expe .
rienced in constructing it, as the materials required are
such as are in regular use and readily obtainable.
Dry cells are employed for supplying the energy neces
sary for lighting the lamp. These are perfectly satis
factory for such a purpose as intermittent lighting, and,
if strictly so used , will continue to afford sufficient cur
rent for the lamp during a year or more . It may be
observed here that when the cells become exhausted
they should , if the zinc cases are still intact, be refilled
with wholly fresh mixtures instead of being doubtfully
renovated by any less troublesome and less drastic means.
The model truck , which is built to a scale of 1-12th
linear , is constructed first, and should be as faithful a
copy of a practical waggon as possible. It may be made
of mahogany, preferably, and plated with sheet brass,
aluminium , or silver, the rest of the metal work being of
brass or bronze, excepting the axles, which would be of
iron ormild steel.
Constructional details will be seen in Figs. 1, 2 , and
3 ; and as these are, in the main , self-explanatory,
written description is not necessary. Readers who may
be in doubt, however, as to how any portion of the truck
is made may find abundant information in back numbers.
It should be remarked that miniature boards need not
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Fig . 5. - DIAGRAM OF
CONNECTIONS.

Fig . 1. - GENERAL VIEW OF NIGHT- Light FINISHED .
be used, as if the sides , ends, and bottom are each cut in
one piece of wood, and scored with lines 7-12ths in .apart,
the appearance will be very similar to planks, without iheir
weakness. Finish with varnish or French polish .
Four dry.cells are required . They are rectangular in
section, measuring 3 % ins. by 2/2 ins., by 6 % ins. deep.
Each cell may bemade of a single piece of No. 18 B.W.G.
or 20 B.W.G. zinc plate cut to the form shown in Fig. 4.
The dotted lines indicate where the plate is to be scored
and bent at right angles, when all seams may be soldered.
Precaution should be taken to bend the plate so that the
scoring is inside, otherwise the zinc will probably break.

carbon, 50 parts ; crushed sal ammoniac, 25 parts ;
crushed peroxide of manganese (black ), 25 parts ;
glycerine, 3 parts ; chloride of zinc, 5 parts. In putting
this into the cells the greatest care must be observed that
the carbon plate is not disturbed from its position upon
the glass, and that the plaster lining is not broken down
nor pierced . The cells must be sealed with rosin and
pitch melted together, or with molten brimstone. One
or two small holes should afterwards be made in this with
a hot wire. Finally, cover each cell outwardly with
several successive layers of paper and shellac varnish .
Not the merest pin's point of bare zinc must there be,
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or, when lying the cells side by side, a short circuit may
be formed, and the battery will very soon becomeuseless.

BB

A

Fig . 7 .

PIECES FOR LAMP BRACKET.

3A *- * 2 %24-34-* 2

3

Fig . 4. METHOD OF MAKING CASES
FOR CELLS.
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finish with polish or varnish . Sleepers are easily made,
rails and chairs can be purchased, and everyone will know
how to place them in position .
The stop block really is for no other purpose than that
of disguising the means of connecting battery to lamp,
the circuit being completed through the buffers of
block B , truck A , and lamp C , as shown diagrammatically
in Fig . 5. When the buffers are in contact, the lamp is
alight, and the circuit is broken simply by moving the
truck slightly from the stop-block .
In making the standard for the lamp, proceed thus :
Prepare two slips ofboxwood, 22 ins. by 1/2 ins. by fin .,
and cut a semi- circular groove , 3-16ths in . wide , in each ,
centrally along one of their 1 /2 -in . faces. True these sides
carefully and glue the two pieces together, so that a
stick, 1 %, ins. square, is formed with a central hole
3-16ths in . in diameter running throughout its length . As
the lamp leads must pass through this, glue should be
kept from the grooves when making thejoint. When the
two parts are in perfect union , turn the rod to the shape
given in Fig . 6 , and before removing from the lathe , part
off a portion at a distance of 138 ins. from the top as
indicated .
The bracket for the lamp can be made next. Cut from
No. 18 B.W.G. polished sheet brass or silver two pieces
of the forms given in A and B , Fig . 7. Bend A at the
dotted line to a right angle, and roll the shaded portion
into the form of a ring of a diameter that will fit tightly
the top of the standard . Solder the seam neatly , and
lightly hammer into sbape if necessary. Fig . 8 represents
this at A. The piece B , Fig. 7 , has to be bent and rolled
as shown in B , Fig. 8, the tubular portion being so
formed that it will closely fitthe two parts of the standard
where divided, and hold them together. Fix these parts
of the bracket upon the standard in their correct posi.
tions ; then cut two pieces of -in . ebonite or vulcanised
fibre , as at A and B, Fig . 9 ; insert them between the
metal portions of bracket, and screw the whole together
with very short screws, as in Fig . 10 .

1
FIG . 6. LAMP
STANDARD .

FIG . 2 .

PLAN OF TRUCK .

The cells, placed in the truck and separated from each
other by a piece of paraffined card , should be connected
in series. The various terminal wires are soldered to
gether, as indicated in the diagram of connections
( Fig. 5), the two final wires being soldered to the waggon
buffers at one end. This being done, a miniature tar.
paulin may be secured over the battery, or, in lieu thereof,
à layer of small coal, spread over the cells to conceal them
and impart a more realistic appearance to the model.
The next part to be made is the baseboard , the stop
block and portion of track upon which the truck is to
stand . This board should be of mahogany or walnut,
and measure 27 ins. long by 12 ins. wide, by 34 in . or
I in . thick. Neatly mould or round its upper edges, and

FIG . II. LAMP
AND HOLDER .

It will now be necessary to run the leads through the
standard, and connect them to the bracket. The copper
wire used may be No. 18 or 20 L.W.G., cotton covered .
Run them together twisted spirally ; then bare and tin
the ends at the top of the standard , and solder one to
the lower ring and the other to the upper ring of the
bracket. It will perhaps be necessary to cut a little slot
in the shorter portion of the standard to allow the wire
to reach the lower part of the bracket without disturbiog
the joint. A small ornamental finial fitted to the top of
the standard will complete it, and it may then be painted
as desired.
As regards the lampand its holder, little need be said ,
Fig. 11 plainly showing what is required. The holder is
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turned in boxwood and enamelled , and the lamp, which
should be one for a 6 -volt circuit, is cemented in it with
shellac. It may be hung loosely upon the bracket hooks,
cr soldered thereon, as preferred — the latter is advised .
The whole of the parts have now to be assembled and
fitted together. The track being laid upon the base
board and the stop-block placed at one end , the lamp
standard should be erected between the track and one side
of the board , or, indeed, in any other position desired .
The leads from the standard are passed through a small
hole in the baseboard beneath it, and laid in grooves

74 "

V
FIG . 3. - END VIEW OF
TRUCK BODY .

Fig . 9. - EBONITE PIECES
FOR LAMP BRACKET.

А

Fig . 8. -- LAMP BRACKET
PARTLY MADE.

Fig . 10. – LAMP BRACKET
COMPLETED.

cut in the under-side of the board in a direction toward
the stop-block . Wires from the buffers of the latter also
are passed through the board and soldered to those from
the standard. The grooves containing these wires may
be filled flush with paraffin wax, pitch , or sealing .wax.
Lastly, the track may be given a completeness and
some effect of realism by “ ballasting " it with clean
granite chips, and, when the waggon is placed upon it,
novelnight-lightwill be furnished worthy of any model
engineer and amateur electrician by whom it has been
made.
The Institution

of

Junior

Engineers .
'HE SummerMeeting of this Institution took place at
the Three Towns, Devonshire (August 12th to
THE
17 :h ). Although the attendance was not SO
numerous as usual, on account of a number of the members
reserving themselves for the Engineering Congress at
Glasgow , the whole week's proceedings passed oft in a
highly successfulmanner, and afforded great interest and
enjoyment to those present, amongst whom were the
Chairman (Mr. P.Marshall), Mr. W.G.Wernham , Mr.
W. Fendick , Mr. P. J. Waldram , Mr. T. C.Morewood ,
Mr. M. R. Parker, Mr. G. Bullock , Mr, G. Robus, and
the Secretary (Mr. Walter T. Dunn ).
By permission of the Lords Commissioners of the
Admiralty, and arrangement with Admiral T. S. Jackson
(Admiral Superintendent ), Devonport Dockyard was first
inspected . The workshops were visited, and H.M.S.'s
Queen (battleship ), and Encounter (third class cruiser)
were seen in course of building. In the afternoon, by
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special steamer, the party had a rough passage from Ply
mouth , outside the breakwater , to view the rivers Yealm
and Kitley.
On the following morning a steamer, kindly provided
by Sir John Jackson , Limited , took the members from
the Promenade Pier to H.M. gunnery ship Cambridge,
Capt. Chas. R. Arbuthnot, and thence to H.M. torpedo
school ship Defiance, Capt. James de C. Hamilton. " On
both vessels, by the courtesy of the Rt. Hon. Lord Chas.
T. M. D. Scott, K.C.B., Commander in Chief, various
evolutions were performed for the benefit of the visitors.
In the afternoon , what must be regarded as the pièce de
résistance of the week's programme was negotiated,
namely --the visit to the Keynam Dockyard Extension
Works, a scheme so gigantic that it will involve the ex
penditure of over four millions sterling. When com
pleted , in about four or five years' time, the port will be
provided with ten docks and five basins, including a tidal
basin of 35 % acres area - 1,550 ft. long, 1000 ft. wide,
and 55 ft. deep - communicating with the Hamoaze by a
caisson . There were , of course , innumerable questions
on themethodsemployed in carrying out this undertaking ,
which Mr. Whately Eliot (Admiralty Superintending
Civil Engineer), Mr. G. H. Scott and Mr. Williams
(representing the contractors, Sir John Jackson , Ltd.),
and other gentlemen , very kindly and generously re
plied to .
The Royal Naval Engineering College was visited first
on the morning of the next day, under the guidance of
members of the Institution in residence at the college.
Proceeding afterwards into the Keyham Steam Yard , the
nature of the practical training which the students under
go was pointed out, in the section specially set apart for
their instruction . The other divisions of the factory were
shown, the dockyard was taken, and a number of various
vessels of war therein was seen . In the afternoon , some of
the members went by brake, in very unpropitious weather,
to Lea Moor to view the China Clay Works belonging to
Messrs. Martin Brothers, while others took advantage
of an invitation received from the agents, to go aboard
the famous Atlantic liner Deutschland on her call at Ply
mouth .
Under the guidance of the Superintendent, Mr. W. A.
Moore, the Royal William Victualling Yard was visited
on Thursday morning, special attention being paid to
the engineering features. The re-building work at the
Royal Naval Hospital was afterwards inspected . The
afternoon and evening were devoted to a delight
ful steamer excursion on the river Tamar. Arrived at
Cothele, the historic house of the Right Hon . the Earl
of Mount Edgcumbe was, by his goodness, opened for
the members 'inspection. Embarking again , the steamer
completed the run to Weir Head, and returned down
stream to Marwellham , where mine host of the Ship Inn
provided an agreeable diversion from pure engineering,
in the shape of an excellently.served Devonshire high tea.
On nearing the Three Towns on the passage back, the
powerful search -lights from the vessels in the harbour
and from various points on land was observed in opera .
tion .
The Royal Albert Bridge, Saltash, was visited on Friday
morning, Mr. Elms acting as guide on behalf of the divi.
sional engineer of the GreatWestern Railway (Mr. T. H.
Gibbons). A thorough examination of the renewal work
of the lower girders which was going on was made, and
the party ascended into the tube, remaining there during
the passage of a train across the bridge, so that they
might experience its effect. The degree of vibration of
the tube was almost imperceptible, a condition due, it was
stated , to the satisfactory character of the girder-strength
ening work already referred to . In the afternoon the
members were entertained by the Mayor of Plymouth
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(Mr. J. D. Bellamy) to a garden party in Beaumont Park ,
the use ofwhich for the purpose had been granted by the
Corporation. The magistrates, aldermen, councillors,
and other local friends were invited, and all the arrange
ments made for the pleasureofthe guests were much appre
ciated. The summer dinner of the Institution was held in
the evening at the new Hotel Contine tal, a number of
Government officials and other gentlemen of the neigh .
bourhood being invited. The usual loyal toasts having
been pledged, “ The Government Establishments and
Extensions” was proposed by the Chairman of the Insti
tution (Mr. Percival Marshall), who presided, and was
responded to by Lieut. Col. E. R. Kecyon, R. E., and
Mr. Whately Eliot. “ The Three Towns ” was given by
Mr. Walter Fendick , the Mayor ofPlymou:h (Mr. J. A.
Bellamy), the Town Clerk of Devonport (Mr. A. B.
Pilling), and Mr. W. A. Moore , of the Stonehouse Vic
tualling Yard, replying. The toast of “ Devonshire
Industries " was submitted by Mr. F. S. Pilling , and
acknowledged by Mr. R. H. Ellacott, and to that of
“ The Institution of Junior Engineers, proposed by the
Mayor of Plymouth , the Chairman replied.
An interesting incident of the evening was the presenta
tion of an oak stationery cabinet to Mr. F. S. Pilling, in
token of themembers' gratitude for his assiduous services
as honorary local secretary of the meeting, a well de
served compliment.
On Saturday, the Plymouth Gas Works were visited
under ihe guidance of the manager, Mr. P. S. Hoyte,
and the Waterworks at Durra:or were also inspected . A
number of other engineering workswere open during the
week to the visit of the members , who were received
with the greatest cordiality wherever they went, the good
work being done by this advancing society thus receiving
hearty recognition in the West Country .

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. ]
GUIDES TO THE PATENT OFFICE LIBRARY. London :
Published at the Patent Office, 25, Southampton
Buildings, Chancery Lane, W.C. Price 6d. each
guide. Postage id .
These are handy little guides to various departments of
the Patent Office Library. Six are at present before the
public , but others will doubtless appear in due course,
and will enable the searcher to have a useful index always
handy. The following titles of the six books published
will show the extent of the ground so far covered :
1. Key to Classification of French Patent Specifications.
2. Photography ( subject list). 3. Laws of Industrial
Property and Copyright (subject list). 4. Guide to the
Search Department of the Patent Office Library : with a
Dictionary of “ Trade” or “ Fancy ” Words. 5. Key to
the German Patent Classification (Austria, Denmark ,
Germany, Norway). 6. Chemistry and Chemical Tech .
nology (subject list).
MACHINE DRAWING . Book II, Part 2. By T. and
T. G. Jones. Cloth , limp. London : John Hey .
wood , 29 and 30, Shoe Lane, E.C. Price 3s. nett.
Postage 3d. extra.
This is an admirable production . We do notremember
having seen so excellent a coliection of engineering draw .
ings in book form before - certainly none that could be
better suited to the requirements of the engineering
student, for whom the volume is primarily intended .
Space will not permit of a very detailed description, but
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we must endeavour to lay before our readers some of the
salient puints which lead us to so definite a conclusion .
They are, briefly, the uniform excellence of the drawings,
their judicious arrangement on the page, their variety and
representativeness, their number, and the concise and
accurate descriptive text which accompanies them . Not
of four
the least striking feature in the book is the
coloured drawings, and an equally important fact is the
good quality and substantial nature of the paper, print
ing, and binding employed . A synopsis of the con.
tents will indicate the scope of the work , which ,
by the way, hits the happy medium between a size
which would render the drawings too minute and one that
would be unwieldy. Here is a list of subjects dealt with ,
in their order :- Joy's valve gear for locomotive, locomo.
tive details (including axle box , regulator, safety valve,
etc. ), centrifugal pump and engine, air pump, jet
condenser, hydraulic lift, deep.well pump, metallic pack
ings, Duplex steam pump, Stephenson's link motion ,
injector, hydraulic pressure pump, shaft governor, screw
propellers, turbine pump, Corliss valve gear, pulsating
pump, high speed engine, and a pump for hydraulic accu
mulator. There are 44 pages of drawings of these
machines, the details clearly shown and the principles in
all cases concisely indicated. All are 10 scale , but - which
is still more important - are also fully and accurately
dimensioned. Whether regarded as a first- class aid to
the student (in which light this follows naturally on the
two previous volumes by the sameauthors), as a reference
book for the subjects on which it treats, or as even a source
of inspiration for the thorough -going model-maker, we
are confident that no reader who obtains it will deny its
general excellence and its practical value.
THE LOCOMOTIVE PORTFOLIO .
Ten Coloured Plates.
By F. Moore . The Locomotive Publishing Com .
pany , Limited, 102A, Charing Cross Road, W.C.
35. 6d. " Postage 4d.
Locomotive enthusiasts will welcome the latest pro.
duction of Mr. F. Moore. Many subscribers to the
Locomotive Magazine have no doub: wished that the
coloured plates, from time to time given as supplements,
were not depreciated in value by the fact that by being
folded in the journal the plates show objectionable
crease marks. The Locomotive Publishing Company
therefore, to meet the demand for perfect copies of these
popular plates, have reprinted the set, enclosing them in
a neat stiff covered portfolio, upon the outside of which
is shown a smaller coloured illustration of the famous
Great Eastern Railway locomotive “ Claud Hamilton ."
Mr. F. Moore retains his reputation for accuracy in de
tail, and we note that on the first plate - of Mr. Pollitt's
splendid four-coupled express — the lettering on the
tender is altered from “ M.S.L.R.” to “ Great Central,"
in accordance with actual fact. All interested in loco .
motives, both real and model, should have these plates
in their bookcase .

A GERMAN , Herr Kugel, of Berlin , has invented a
method of depositing nickel electrolytically in layers of
such thickness that the product is equivalent to rolled
nickel in itsmechanical properties of toughness, durability ,
and ductility . The method is to acidify the nickel solu .
tion with a mineral acid which is unalterable by the elec
tric current. Such an addition usually spoils the bath,
causing the deposit to flake off ; but this difficulty is over
come by keeping the electrolyte at a temperature of over
30 degs C. Under these circumstances, says the
Engineer , a homogeneous non - crystalline metal is said to
be deposited , and may be put down in sheets of any re .
quired thickness.
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Propelling Machinery

Twin -Screw

for

185

Steamers .

By DAVID SHANNON .
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"ROM time to time there have been shown various
FRmethods for driving twin -screws from two separate
engines ; but wherever two engines are employed ,
the weight and size does not compare favourably with the
power developed. Two destgns are here shown that will
reduce the weight to a minimum , and in the case of the
first one (Fig. 1) a saving of at least 40 per cent. in

weight and sizemay be realised . Besides this great saving,
they are a departure from the usual type of marine engine
It will be seen that the first design, Fig. 1, takes the
form of a double -slide crank engine. Owing to the objec
tion some readers have to employing slide-cranks at all,
it might be as well to state here that the friction in the
ordinary type of slide- crank engine is caused by the one
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crank-pin sliding from side to side of the piston-rod, and
so creating pressure between the guides ; but in the
design shown this friction is eliminated by using two
cranks - one on each side of the piston rod, so that the
pressure on one side exactly balances that on the other .
The distance between the shafts and the bottom edge of
the cylinder in Fig . 1 is so short that the eccentric rod
will have to be carried up, and the valve worked through
a rocking lever , as shown . In this design the piston -rod
might be carried up through the top cylinder cover
instead of through the bedplate, as shown , to encounter
space. Also , care will have to be taken in setting the
valve, since the direction of motion of the valve is
changed.
The centres of the shafts are 1 % ins. apart, which will
allow of three different arrangements for the propellers.
First, two propellers may be placed on each shaft, making
four in all, each i in . diameter. ; second, or one 2 ins.
diameter propeller on each shaft, the one slightly in
advance of the other so as to clear ; third, the shafts can
be widened out towards the stern until they are about
2 1.16th ins. apart, then two 2 ins. diameter propellers
could be got on in line. For this last method the slide
crank engine lends itself nicely , as the back bearings can
be kept a little wider apart than the forward bearings
without interfering with the running of the engine.
The cylinder in each case is i in . bore by 72 in. stroke ,
which will give the same power as two cylinders of 5/8 in .
bore by 58 in . stroke. Disc cranks are used in both
designs, being much easier and cheaper to construct. The
flywheels are 1 1-16th ins. diam ., and the toothed portion
1 3 16ths ins. diam . by ys in . wide, since they could not
do very well without being geared together ; and the
bottom cylinder cover is made square to allow a screw in
at each corner for holding the cylinder to the engine
framing, which is made of sheet metal. It will also be
seen that the bearings are supported on two strips of
metal, which go from side to side of the engine casing:
In Fig. 2 the centre line of the valve spindle is carried
round until it is exactly above one of the shafts, which
will allow the valve to be worked direct from the eccentric .
With the exception of the connecting rods, which are
substituted for slide cranks, and the valve arrangements,
both designs are exactly the same in all minor details,
some ofwhich have been left out to avoid complicating
the drawings.
Apart from the novelty of the designs, a little careful
study of the drawings will show the reader the advantages
possessed by either type over the ordinary type of twin
screw engines, their light weight, the small space occupied
by them , and their low centre of gravity, all of which go
to make up the best type of engine suited for the work of
driving model steamers.
INDIARUBBER WASHERS. - Washers of Indiarubber
often give trouble by sticking when they have been
screwed up and left untouched for some time. A good
preventive is to coat the washer with blacklead (graphite )
or steatite before using it.
To RENDER BLUE PRINTS WATERPROOF. — Im
merse in melted paraffin until saturated a number of
pieces of an absorbent cloth . When these are withdrawn
and cooled, they are ready for use at any time. To apply
to a blue print, spread one of the saturated cloths on a
smooth surface, place the dry print on with a second
waxed cloth on top, and iron with a moderately hot flat
iron. The paper immediately absorbs paraffin until
saturated , and becomes translucent and highly water
proof. The lines of the print are intensified by the pro
cess, and there is no shrinking or distortion.

How

to

Lacquer
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Brasswork .

golden appearance is given to various metallic
articles by means of a more or less pale yellow
varnish , says the Carpenter and Builder. Its object is
chiefly to prevent such goods from becoming oxidated or
tarnished by exposure to the atmosphere or immersion in
water ; and if laid on and burned with attention and care,
it addsmuch to the beauty of the brass or other metal to
which it is applied . The art of lacquering, like all others.
of a similar character requiring practical knowledge to
ensure facility of manipulation and complete success as a
result, consists in a number ofminute operations not easy
to describe in writing ; but the following remarks and re.
ceipts will assist, if not perfect, those who may wish to
attain an intimate acquaintance with the process.
As the object of lacquering is not to impart a brilliancy ,
but to preserve one already obtained, it will be evident
that the brighter the surface of the article intended to be
operated upon is the better. Some goods are turned in
the lathe and then polished, and sometimes, as is the case
with philosophical instruments, & c., burnished also ,
which latter process renders them sufficiently pright.
Other goods --as, for example, those having chased sur
faces, which , therefore, cannot be turned with a cutting
tool, are held against a " scratch-brush, ” formed of wire,
which is fixed to the lathe like a chuck , and made to
revolve rapidly . This removes all asperities, and renders
the surface fit to receive the lacquer. A third and more
common process consists in , after the surface is rendered
by other means as clean as possible, putting the goods .
into “ pickle ” -viz., into aquafortis diluted with water,
and there suffered to remain for several hours . The acid
eats away the surface of the articles to a certain distance,
leaving a perfectly bright appearance . The goods are :
then put into bran and shaken about until dry, when they
are cleaned and made ready for use .
To relacquer old brasswork , first boil a strong lye of
wood ashes, which you may strengthen with soap lees ;
put in your brasswork , and the lacquer will immediately
come off, then have ready a pickle of aquafortis and water
strong enough to take off the dirt, dip in the article , and
wash it immediately after in clean water ; dry it well, and
lacquer it.
Laying on the lacquer is performed in two ways, called
respectively cold and hot lacquering . By the first pro .
cess, the brush, which should be a common camel-hair
one, similar to those used for laying on varnish , is dipped
into the lacquer and rubbed carefully and evenly over the
work , which is then placed in an oven or on a hot stove,
and exposed to the heat for a minute or two, by which
timethe lacquer will become set and the work finished.
By the second method the article is first heated to about
the temperature of a flat-iron, as used by laundresses, and
the lacquer quickly brushed over before it cools. The
work afterwards may be subjected to heat, as above ;
but this is often dispensed with . However, if the article
be very small, it will require this, as most of the heat .
will have been lost during the time required for laying on
the lacquer. The greatest difficulty attending this pro .
cess is to know exactly the degree of heat required, and
this knowledge can only be obtained by experience, as
the mixtures often vary greatly in their proportions.

COMPOUND ENGINES FOR MODEL MARINE WORK.
Many readers will have noticed that in the article on this :
subject in our issue of September 15th , the illustration :
on page 135 has been accidentally inverted.
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Editor's Page.

E would draw the special attention of our readers
WEto the announcements of new prize competitions
which follow this page. The generous offer of
Messrs. Swete and Lyster, referred to in Competition
No. 18, will, we hope , attract a good response, particu
larly from those readers who have had actual experience
in the working of small direct.coupled electric light
plants, and who will, from their knowledge of the condi
tions to be filled , be able to design a set which shall give
The stipulation that the
really satisfactory results.
design must be prepared with due regard to the work
shop facilities usually at the disposal of amateurs will
prevent the subject of the competition being regarded as
beyond the scope of our journal, and we believe, more
over, that there is a goodly number of our readers who
would be glad to see such a design published.
+
#
The following letter was recently addressed to our
Query Department : - “ I should be glad if you would
publish in your valuable column of Queries and Replies a
few of the more important features in a drawing of one of
the new Great Eastern No. 1,900 Claud Hamilton '
class. I am , and have been since 1898 , a constant reader
of your paper ; but I have not noticed anything on the
loco in question in your paper so far.” We refrain from
publishing the name or even the nom de plume of this
querist, but merely reply that the following information
has already appeared :-In the September 1900 issue,
photo of the real “ Claud Hamilton ,” photo of boiler of
ditto , photo ofmodel boiler for ditto , and all the principal
dimensions for a 11 in . scale model ; in the November ist
1900 issue, reply to a query on a model of this engine; in
the January 15th 1901 issue, an outline drawing for a
72.in. scale model ; and in the May Ist 1901 issue, de
tail drawings of the cylinders and cab for a 72-in . scale
model. What can we say to a “ constant reader ” who
has missed all this ? Will it be a sufficient reproach to
say that he has added at least onemore grey hair to the
editorial head ?
Concerning the very minute models to which we have
recently referred in this column, “ J. A. T. G.” (Totten .
ham ) writes that a description of somemodels of this kind
appeared in Calvert's Mechanical Almanack for 1875.
One of these is a working model of the engines of the
Warrior, said to be at that timein the possession of John
Penn, ofGreenwich . This model would stand on a three
penny piece , and had a cylinder diameter of % in .

“ S. H. T.” (London , N.) has turned one of our prize
articles to good account. He writes : “ I have made an
electric night- light, as recently described in your valuable
paper, and it has turned out a greater success than I had
anticipated. It easily lights a 33 -volt lamp, and I am
very pleased with it, as it is my first attempt at electrical
work .” Another reader (" A.C.,” Plumstead ) writes :
' I bave made the simple shocking coil described in the
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September 15th issue of your most valuable paper, and it
is quite a success. With two cells of the chromic acid
type it is too powerful, so I should like to put a regulating
switch in a box underneath the coil. I am quite proud
of turning out the coil all right.” We hope the future
efforts of our correspondents will yield them a similar
measure of satisfaction .
“ R. W. D.” (Hong Kong), in the course of an inter
esting letter, makes the following suggestion : - “ I think
there is room for an article on workshop wrinkles descrip
tive of how to undertake jobs that are apparently too
large or too awkward at first sight to be successfully
manipulated with the tools at one's disposal, the article
to embrace any operation likely to interest model engi.
neers.
It occurs to us that this is an instance where
many minds make much wisdom , ” for it is only those
who have had an exceptionally long workshop experience
who are likely to have had many such jobs to tackle. On
the other hand , there are probably a number ofour readers
who can remember at least one such difficulty they have
had to contend with , and a collection of noteworthy ex
periences of this kind would be of much value. We
shall be glad if those who can will contribute to our
“ Practical Letters ” column any notes on workshop diffi.
culties which they have successfully overcome.
Have you seen No. 1 of our new paper — The Wood
WORKER ? It is now on sale, price 2d., and is in big
demand ; so if you wish to secure a copy, do so without
delay.

New

Prize Competitions.

Competition No. 17. - We offer a prize of 62 25.
for the best set of working drawings of a model portable
steam crane, accompanied by a written description of the
model and the methods to be adopted in its construction.
The exact size of themodel is left to the discretion of the
competitor ; but it should be capable of raising and lower
ing, slewing, and travelling by its own steam , and should
be powerful enough to raise a weight of some two or three
pounds at least. The closing date for receiving entries
will be November 30th .
Competition No. 18. - Two prizes, value respec
tively, £ 5 5s. and £ 3 35. (by Messrs. Swete and Lyster ,
of Pietermaritzburg , Natal), are offered for the best and
second best original designs for a small modern type
direct- coupled steam engine and continuous current
dynamo. The donors of these prizes make the following
stipulations :—The output of the dynamo to be not less
than 500 watts, and the voltage to be not less than 50.
The competitor may make it more if he likes, but due
regard must be paid to the tools at the disposal of ama
teurs who are not beginners. The engine may be of any
type preferred by the competitor, either single or double
cylinder, single or double acting, simple or compound,
enclosed or open . A design is required that will repre
sent something more than a toy, and yet within the power
of a good amateur mechanic to build , and capable of
giving satisfaction when made. Complete scale working,
with dimensions of both engine and dynamo,
drawir
must be given , as well as all necessary mechanical and
electrical calculations. There should , in addition , be a
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full written description of the set, explaining the methods
to be adopted in its construction. The usual general
rules printed below will also apply to this competition .
The closing date for receiving entries is March 31st, 1902.
Competition No. 19. - Two prizes, value £ 2 2s.
and £ i 1s., are offered jointly by the Editors of the
Photogram and of The MODEL ENGINEER for the best
and second best technically good photographs showing a
locomotive (with or without train ) in motion . Particulars
of train , stop, shutter, & c., to be given . Each print, etc.,
must be marked with a motto , pen-name, or symbol, and
must not have the name or address of the sender. It
must be accompanied by a closed envelope, bearirg the
motto , & c ., and containing name and address of ihe
competitor. Each competitor may enter as many prints
as he wishes . The proprietors of the Photogram and the
proprietors of The MODEL ENGINEER shall have the
right of publishing the winning and certificated competi
tions. The competition will be judged jointly by the
Egitors of the above two papers, and the last day for re
ceiving entries is July 1st, 1902. The results will be an
nounced in the Photogram for August, 1902, and THE
MODEL ENGINEER for August ist, 1902.

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 articles 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 unsucoessful 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, 37 & 38 , Temple House,
Tallis Street, London, E.C., and should be marked out.
sidewith the number of the competition for which they are
intended . A stamped addressed envelope should accom
pany all competitions for their return in the event of
being unsuccessful. All MSS. and drawings should
bear the sender's full name and address on the back .
A NOISELESS alarm clock would prove a boon to a host
of sufferers from unseasonable din . The suggestion is
made that a silent alarm can be given by focussing an
electric lamp upon the head of the person to be awakened,
and arranging a switch so that the current to light the
lamp would be turned on by the clock at the desired
time. It is claimed that the flash of light would in
variably arouse the sleeper. The foregoing appears in
the columns of an American contemporary , but nothing
is said of an attachment to keep the sleeper's head in the
right spot !
The Engineer states that incandescent lamp fiaments,
made according to the invention of Herr C. Kellner, of
Vienna, are said to possess an extraordinary efficiency ,
The filament may bemade by twomethods. In the first,
the thread is made, under great pressure, from a powdered
infusible metal such as thorium , which is then oxidised
superficially by making it the anode in an oxidising elec.
trolyte bath . The second method is to form the threads
from metallic oxideswhich have the property of becoming
incandescent at comparatively low temperatures, and
using as a cementing material the least possible amount
of cellulose dissolved in chloride of zinc.

Practical Letters

October 15, 1901.

from

Our

Readers,
The Editor invites readers to makeuse of this column for the ful.
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de- plume if desired , but the
full name and address of the sender MUST invariably be
attached, though not necessarily intended for publication .)
Reversiog -Gear for Small Locomotives.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,–With respect to the slip eccentric for re
versing small locomotives, I venture to send the drawing
of wbat I consider an even simpler valve and gear. As
will be seen , the valve is operated by a " tuning fork "
projection on the crosshead, striking against two blocks
on ihe valve stem . In the drawing A is the cylinder, B
the piston , C the rod fixed on the crosshead, D is the
valve stem , with two blocks E , F is the steam chest, G ,
G are the valve blocks. The valve exhausts outside, in
stead of inside, as in the ordinary D valve ; but this
would not be hard to arrange. The valve gives lap and

lead and compression , as in a full-sized_engine. Its
travel can be altered by moving the blocks E nearer and
farther from each other. As the steam is between the
blocks, the valve requires no balancing. Another ad
vantage is the geared stuffing.box, being only exposed to
exbaust steam , need not be packed very tight. The engine
is reversed in the same way as one with a slip eccentric ,
namely, by moving the engine backward , or the device
suggested by M. P. B. could be fitted, only the spur
wheelG would have to be placed on the engine axle, which
comes to the samething -- the engine would have to move
backwards. The drawing here given is not to scale. —
R. C. BECK .
Yours truly ,
London , w .
Fuel for Model Locomotives.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -I think for small boilers nothing can beat
the methylated spirit lamp. The most satisfactory type
is one in the form of a shallow tray packed with cotton
wool, and covered with wire gauze. I have such a lamp
in a model “ destroyer " I havemade, and it raises 20 lbs.
of steam in six minutes. I have made a tank to supply
the burner with a cycle valve for air pressure, and tap to
regulate the flow , and think this arrangement would just
suit a loco . A suggestion was made for utilising umbrella
ribs for loco rails, and the way of fixing them wasby filing
a hole in tbe rib and putting a nail through. This surely
would jolt the engine every time, and perhaps derail it. I
think a better way would be to solder the rail to a strip of
sheet iron and screw this to sleeper. - Yours truly ,
W. H. P.
London, S.E.

Locos for Small - Scale Railways.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -In reply to “ M.G. R.” I beg to recount
some ofmy difficulties with a 178 in . gauge engine. Many
of these troubles would not occur again , and only arose
from “ physical defects ” in the engine .
The heating surface of the first boilerwas 34 sq . ins., or
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2/4

inch , the comparatively great weight of the engine and
which 15 sq. ins. was in the firebox (including water
tender (about 12 lbs.), the large amount of friction due to
tubes ), the flue-tube and cross-tubes adding 19 ins. to the
the link motion and coupling- rods.
total. When fired by a spirit lamp with three wicks the
Of course , it would havebeen better to start on a brand
engine steamed fairly well, but I could not get it to
steam continuously ; the whole of the work seemed to
new design than tinker up the old engine, but the best
type of engine to use was not apparent until these experi
be performed in the firebox, the flue contributing nothing
to the evaporative power of the boiler. I
verily believe that if I had arranged the boiler
with 7 16ths in . thin brass tubes (tube.beat
ing surface would then have been increased
to 24 sq . ins. ), reduced the cylinders from
12 in . and 34 in , to % 8 in . and 54 in ., or if
one cylinder, 2 in . and 34 in . had been used,
and dispensed with the link motion , theengine
would have been what I call a success in the
first place. I think now that a boiler made
as above would do even better than the one
at present on the engine. A vapouriser
spirit burner was tried, and was a succoss
as far as steam production was concerned ,
but the burner frequently went out, and so
many things had to be constantly watched.
The whole of the work appeared to be done
PHOTOGRAPH OF 176- IN . GAUGE LOCOMOTIVE.
by the cross water tubes.
When the tender came to be made, a bad leak in the
ments had been made. To any one desiring to build an
joint between the flue and one of the cross water tubes
178 ins. gauge engine I may give the following practical
hints :-Ěither make a boiler in the orthodox loco fashion,
therein necessitated the removal of the firebox and every
thing connected with it. Tbinking tbat oil fuel would do
with the addition of five 3-16ths in . water tubes inclined
-and Mr. H. E. Morriss, who made the additions, re
at a fair angle, all the same way, in the firebox, the
pairs, & c., to the engine, being of the samemind - we,
barrel of the boiler having at least four 7-16tbs in .
therefore, to obtain a firebox 13% ins. wide instead of
tubes, three 2 in ., or five 38 in . through it, or
make one similar to that shown in above sketch. The
1. 1· 16th ins., left out the water space and replaced the
only point of difference worth making would be to arrange
single flue with cross tubes. The oil burner proved an
five tubes of 3-16ths in , outside diameter, three in a lower
utter failure under the engine ; not because of any fault
in the burner, butby reason of the smallness of the firebox
row , and two shorter ones in an upper row ; and at the
firebox end stud the crown with pieces of 14 S W.G.
and uptake insufficient air could be brought to the flame.

FOUR 14." are) water tubes

t

CENTRE LINE OF MOTION

22 dial

(1409
2/2

278

374

SECTIONAL DRAWING SHOWING PRINCIPAL DIMENSIONS OF 17 - IN . GAUGE LOCOMOTIVE .
As a last resource, to get the locomotive completed with
out spending much more money and time upon it, the
boiler was altered as shewn in the sketch herewith . This
boiler is a quick steamer ; it will raise steam from cold
water in about two to two and a halfminutes. The engine
will not yet run continuously , but will go up and down a
straight track fairly well. I think this inability to do
what I should like is due to other causes than the boiler
- viz., the large diameter of tbe cylinder, which is proved
by the fact that the engine will pull 10 lbs. of bar iron
in a truck with a moderate pressure of 15 lbs. per square

brass wire, fully 2 in . long and the samedistance apart,
screwed in so that 4 in . projects inside and outside the
crown . These studs would considerably help the collec .
lion and conduction of heat from the flames to the water,
and materially increase the effective heating surface.
The engine should be made as lightly as possible ; and
for this reason a front coupled trailing bogie tank loco would
be best for many reasons. Most of weight could be
placed on drivers ; the wheel base would be very flexible ,
and plenty of bunker room for fuel can be arranged , and
connections present no difficulty . If a tender engine is
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decided on and curves are not too severe (not less than
4 ft. radius, with } in . extra to the rail gauge is allowed
on the curved parts) a six -wheeled single engine, having
most of the weight on the driving wheels would be a very
good type to select. If two cylinders are adopted they
should be 38 in . by 54 in ., placed inside with the valve
chests on top, and the valves actuated by slip eccentrics
outside the cranks as in reply to Query, No. 3,505,
April ist, 1901. Everything should be done to reduce
weight and friction .
I am sending “ M. G. R.” drawings per post, and beg
to enclose a photo of the 178 -in . gauge engine as at pre
HENRY GREENLY.
sent. - Yours faithfully,
London, W.C.

Amateurs' Supplies .
[ The Editor will be pleased to receive for review under this
heading, samples and particulrars of now tools, apparatus,
and materials for amateur use.]
New Drawing Instruments .
In a supplementary catalogue just issued by Mr. A.G. Thornton ,
of 68 , St. Mary's Street, Manchester, wenote some particulars of a
new series of drawing instruments, which should be of specialinter
est to those of our readers who require a really serviceable article at
a very moderate price. The new sets contain English made electrum

THORNTON

lists contains 40 pages devoted to bells, bell- parts, indicators, alarm
clocks, pushes, switches, batteries, metals and materials, terminals,
coils, dynamos, motors, accumulators, lamps, telephones, electric
ligning sundries, wires, & c., and the new supplementary list
gives illustrations and particulars of some of the recent electrical
novelties placed in stock . These lists are sent post free on applica .
tion .
Brearley and Stevenson, 63, St. Paul's Road, Shipley, Yorks.
-A new supplementary list, No, 4 , dated October, 1901, is just to
band. This contains revised prices and particulars of the modern
scale model engine castings supplied by this firm . We note that
complete se's of castings for making coupled engines are now listed,
and preliminary particulars are also given of a horizontal con
denser and a set of governors with combined stop and throttle
valves suitable for the No. 3 and No. 3A sizes. These castings
make up into really good up-to-date models. · The list may be had
for id . stamp.
W. J. Bassett-Lowke & Co., Kingswell Street, Northampton.
-This firm has sent us an illustrated sheet of the new lines they
are introducing this season. These include new types of mod.1
locos, carriages, and signals, about which we shall have something
further to say on receipt of the complete catalogue.
Armstrong & Co., Twickenham . — The new list of the
electrical specialities made by this firm is an interesting production.
It consists of 16 large pages, and gives illustrated particulars of an
extensive variety of small accumulators, electric cycle and reading
lamps , electric stage jewellery, dynamos, motors, volt meters,
ammeters, galvanometers, & c. A special new line is a small port
able electric hand lamp, which is completely enclosed . A slide in
the front of the case is raised to disclose the lamp, and this action
switches on the current at the same time. The case is polisbed
mahogany, with strap handie, and the accumulator will give
current enough for eight hours good light. The com
plete list is sent post free for ad .
Lever Bros. , 101, Dawes Road , Fulham . - Wehave
received from Messrs. Lever Bros the Section B list of
their pocket accumulators. This consists of an illu trated sheet, giving particulars and prices of a number
of sizes of small accumulators, and also of small lamps
suitable for using with same. Parts for making these
The list will be sent
accumulators are also suppli
post free on application .

MANCHESTER.
THE “ Cam " SET OF DRAWING INSTRUMENTS.
instruments with double steel points, and are supplied in half sets
or in cased sets of varying completeness to suit different require
ments, The accompanying illustration shows the “ Cam set,
which includes a 44-in . electrum double steel jointed bow compass,
with double knee joints and fine steel points, pen and pencil points
and lengthening bar, spring bow pencil, and 5 -in. drawing-pen, the
whole being placed in a fat silk -lined pocket case measuring 51 ins.
by 3 ins . The price of this useful set is only 145. 6d ., but there are
both cheaper and higher-priced sets in the same series. Full parti.
culars are given in the new supplementary catalogue referred to,
which may be had post free on application .
Change of Address.
Mr. F. C. Blake,who is well known to our readers for his motor
car specialities, advises us that he has removed from Dalling Road ,
Hammersmith , to larger premises at Station Avenue , Kew Gardens,
adjoining Kew Gardens Station . The new worksare specially fitted
up for the manufacture of coils, accumulators, plugs, contact
breakers, radiators, carburettors, tanks,motors, and complete cars .

Catalogues

Received .

J. Christopher & Sons, 35 , Clerkenwell Road, London, E.C.
- This is a compact set of lists of small lathes and grinding and
polishing machines, leather belting , belt fasteners, steel shafting,
plummer blocks, hangers, spanners, pulleys, small tools, and other
necessaries in workshop, equipment. It should prove useful to our
rearers for reference, and may be bad free for id . stamp:
The Universal Electric Supply Co., -7, rosscliffe Street,
Moss Side, Manchester. - This fiim s latest lists cover practi :ally
the wbole requirements of the amateur electrician. The principal
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To MODEI. ENGINEERS IN ABERDEEN . - A meeting
will shortly be held at the Robert Gordon College, to
arrange for the formation of a local society for those in
terested in model engineering. Full particulars may
be obtained from Mr. J. Spence, 23. Rubislaw Terrace,
Aberdeen, who will be pleased to hear as early aspossi
ble from those wishing to attend .
To MODEI. ENGINEERS IN OLDHAM . - A meeting will
be held at the Westbourne Hotel, Middleton Road,
Oldham , at 7.30 p m . , on October 22nd , to arrange for
the formation of a local Society of Model Engineers.
Application should be made at once to Mr R. L. Col.
linge, 15, Weddop Street, Westwood, who is acting as
Hon. Sec. pro . tem .

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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,” 37 & 38, Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " The Model Engineer,” 37 & 38,
Temple House , Tallis Street, 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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SALE AND

EXCHANGE .

Private Advertisements are inserted in this
column at the rate of bd. for the first 18 words or
Loss, 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.
Single letters or figures are charged as words
and a compound word as two words. The adver.
tiser's name and address is charged for. All
Advertisements in this column must be prepaid ,
and remittances should be made by Postal Orders
or stamps.
Important to Advertisers -As we have to
go to press considerably in advance of publication ,
on accountof 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. Advertisements received after one
issue has gone to press, will be inserted in the
tollowing number.
Our Deposit System .
Notico . - As we cannot accept any responsi.
bility for the bond- fides of Advertisers, we recom .
mend those who desire to protect themselves,when
dealing with persons with whom they are un .
acquainted , to adopt the Deposit System explained
below .
Wewill receive from intending, purchasers the
urchase money of any article advertised or sold
by our advertisers, and will acknowledge its
receipt to both the Depositor and the Vendor,
whose full names and addresses must be given .
The Deposit is retained by us untilwe are advised
of the completion of the purchase, or of the article
having been returned
accepted . In addition
to the amount of the Deposit, a Fee of 6d . for the
sums of A and under, and Is. for amounts in
< scess of 61, to cover postage, etc., must be
remitted at the same time. In cases of persons
mot resident within the United Kingdom , double
ees are charged . Theminimum amount received
in Deposit is 25. 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.
It the amount of the Deposit is sent by Money
Order it should be made payable to the Advertiser
of the goods.
In the case of exchanges,money to the value of
the article should be deposited by cach party . W
cannot receive the articles themselves.
Trade.
“ Model Engineer." - Complete volumes and
odd numbers for sale. ERNEST POUTEAU, 44,
Warden Road, London , N.W.
Why not To-day 1 - Send for that Book you
require . ERNEST POUTEAU supplies any book.
Catalogues free.
Books You Require.- " Locomotive of To.
day," 28. od.; " Indication Coils," as. 3d.; " Elec
tric Light for Country Houses," is. 3d. ; “ Letter
press Printer," is. 8d .; Bookbinding," 25. 9d. ;
Cabinet-making for Amateurs," 2s, tos.; " Metal
Plate Work ," 25. 3d . ; “ Electro Plating," 2s. 3d .;
" Turning Lathes,". 35. 3d . ERNEST POUTEAU,
441.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.
Illustrated Catalogue, Gunmetal Steam
THOMPSTONE , Nelson Street,
Fittings, 24d.
Broughton, Manchester .
Fretwork,' Carving, Burnt Wood, Bent
Iron , Repousse, Bamboo, Leather and Picture
Framing tools, and materials ; catalogue, 1000
illustrations ; 4d. free.--HARGER Bros., Settle.
Prize Medal Engine Castings.- % b.-p.
5s.6d ..; th p ., 118. Set ; Catalogue, 2d. - TOMLIN ,
Modeller, Oidham
Corliss Modei Castings, Drawings complete,
558. ; Tandem , 20s. - I'ON , 74, Upper Brook Street,
Manchester.

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
130 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 type with
plated mouthpiece, 5/4 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, Cord and Push , new , 3/3 post-free.
WHITNEY .
Water Motors from 6/6 each . % b .- ., 17/6
(castings, 5/6). b.-P., 30/- (castings, 9/6 ). th.-D.,
55/- (castings, 11/6).- WHITNEY.
Undertype Horizontal Engine, 3ft. by 2 ft.,
with Locotype Boiler,22 ins. by stins.; complete
with pump and all fittings ; suitable for dynamo.
driving ; 27 ios.; bargain. - WHITNEY.
Is itwise to let good Scientific Apparatus which is
no longer of interest to you lay by and get obsolete ?
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. – Wehave a special
plant always running to charge any size cells
promptly and carefully. Low tarift. - WHITNEY.
Gas Engine.- % h..p. Otto cycle ; tube igni.
tion ; quite perfect; complete with tank ; 675.6d .
Another, requires adjusting and cleaning, sos.
WHITNEY,
Model Locomotive, six w ieels, slide-valve
cylinders, reversing, 478 ins. gauge ; also, 30 ft.
iron track ; 5os. the lot ; bargain . - WHITNEY.
Magneto Machines for medical application ;
81., 1276 , 15/-, 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 ., 45 ; 6 in ., 69 9s.; 7 in .,
£ 10 tos. Many others both new and second -hand .
-WHITNEY.
Dynamo.- 20 volts 5 amps.; drum armature ;
splendid machine ; 375. 6d . Also, Gramme-shunt.
wound, 50 volts 10 amps., 1750 revs.;. £ 8 ; as new .
Many others ; state wants. - WHITNEY.
Copper Rivets, button head, %8 in . by | in .,
IS. 2d.; 3 in ., IS. 4d .; % in ., Is. 60.; 58 in., is.gd.
per gross, post free. Special quotations for sheet
copper and brass.- WHITNEY ,
Telephone Parts. — Thin carbon diaphragmas,
IS.; special granules, 7d .; carbon pencils, Is. id. per
doz. ; induction coils, zs. 8d. ; 36 wire iod , oz. ; all
post free . - WHITNEY.
High - Class Launch Engine Castings, with
full size drawings ; 48 in . X.5/8 in ., 45. 6 .; 7 in .
x 7 in ., 7s. : in . x it in ., 9s. gd .; 1 in. x
76 in. (double cylinder), 11s. 3d ., & c.; list free.
WHITNEY.
Having Had Many Enquiries for lead .
flanged wheels , we are now stocking 1 in ., is.6d.,
13 in ., 25.; 15 in ., 28. 6d. per doz.; postage extra.
-WHITNEY.
Iron Pływheel Castings; a 7s in., 11d.; 4 % in.,
IS. 3d .; 4 % in ., is. 6d.; 44 in., as., post free; best
quality slide-valve cylinders, i in. x . in., 58. 8d .,
post free. - WHITNEY
Magnesium Wire ;, 2 yards, 1d .; Is. iod. per
oz.; ribbon, id. per yard; 2s. id . per oz.; powder,
IS. rod . per oz., post free. - WHITNEY.
Microscopic Polariscope, full size, 16s. 6d.,
approval; spot lens, 6s.; Abbe condenser, 25s.; large
assortmentof objectivesby good makers.-WHITNEY.
Whitney's 10 volts Drum Dynamos are the
thing for charging pocket accumulators ; properly
finished in every detail ; 28s.; post free on ap
proval.
H. E. Lamps, any voltage to order if not in
stock ; IS. 4d ., post free ; 100 volt 16 c.-p. b . c .
lamps, iis. 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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Bdward Baker, the well-known bookseller and
better-known bookfinder (vide Editor “ Bazaar "),
offers his valuable services to anyone requiring rare
and out-of-print books. - BAKER'S GREAT Book .
SHOP, Birmingham .
Gas Engine Castings, & c.; Steam Engine
Castings, & c.; Oil Engine Castings, & c.; Castings
from h.-p. upwards always in progress. Send
for catalogue. - WARSOP & Co., Launder Street,
Nottingham
Qunmetal Wheel Stop - valves ; tested
150 Ibs. pressure, ains. long, for * in . brass pipe;
a$. 9d ., post paid ; ditto, fins. long for in. brass
pipe , zs. Send for catalogue. - WARSOP & Co.,
Launder Street, Nottingham .
Large and Profusely Ilustrated List of
Electricaland Mechanical Goods, 1 % d.- Below .
New Improved Gramophone Needles,
25. 6d . per 1000 ; thousands of repeat orders. - T .
W. SUTER, Electrical Works, South Tottenham .
“ Allan " Accumulators in ebonite and teak
cases; from 20 to 300 ampères- bours capacity; for all
purposes where supply, is required in a portable
form . Send for lists ; important to the Trade.
ALLAN & ADAMSON , LTD., Ashtead , Surrey.
Make the Single -barrel Porce Pump in
September ist MODEL ENGINEER. We supply
a splendid Set of Iron and Gun metal Castings for
this pump for 6s. 6d., and we bore the cylinder
for rod. extra. These Castings are of first quality
and are of splendid metal. We can also supply
Sets with f- in . cylinder at 4s. 6d. Sets of Castings
include crank casting: Also send a stamp for our
full list of goods. We have made improvements
to our small Planer and can send you a Photo for
stamp. - Geo. GOODMAN AND Co., East Hayes ,
Bath .
Turning, Fitting , and Pattern -making .
-WATSON,Westbourne Terrace, Beverley .
Small Model Engine Castings : best brass.
Illustrated List, id.-A.Wood , 45, Nora Street,
Broughton , Manchester.
Detachable Bicycle Motor 8.- Outfit, ready
to attach ; £ 15. Castings, 43. Drawings, 3s. 60.
Below .
Sparking Coils for Motors , 305.; guaranteed. CALVERT, 12, Woodville Road , Mildmay, N.
Small Arc Lamps. — The Bijou will work with
35 volts and 2 amps. ; splendidly made ; can be
worked off 100 volt circuits.--MARSHALL & Woods.
Regulating Transformers for Surgeons,
as supplied to London specialists to reduce electric
supply pressure for cautery burners, lamps, etc.
MARSHALL & WOODS.
Electric Lamps for Microscopes, to work
off supply mains; on Universal stand ; price 25s.6d.
-MARSHALL & WOODS.
Small Gas Engines ; % h .-P .; splendid work .
ing engine ; sets of parts supplied . - MARSHALL
AND WOODS.
Large Induction Coils ; Tesla transformers,
etc. - MARSHALL & Woods, Electrical Engineers,
2 , Gray's Inn Road, London .
Cycles ! Cycles !!- Frames, fittings, wheels ;
all parts supplied ; write for catalogue. - DIMMACK
BROS., 48, Dudley Street, Birmingham . Estab .
lished 1889.
Model Making.Drawings, patterns, castings
and construction to customers' requirements in all
engineering works. - Syer & Co., below .
Practical Instruction given daily (private or
in classes), in Engineering, Carpentry, Cabinet
Work, etc. Alltoolsand appliances provided. New
Term now commencing.. Enclose id . stamp for
prospectus. - SYER, 45, Wilson Street, London,
E.C.
Patterns for Model Makers.-- GUNNILL , St.
Ardrew's Pattern Works, Goole.
“ Practical Instruction on Screw Cut
ting," with list of wheels, Whitworth screw
threads, etc. ; post free, 7d. - Below .
“ Cycle Frame Brazing," post free, 4d.
Below ,
“ Guide to Soldering," post free, 3d . —
Below .
The above Three Books are sent post free
for 1s. postal order ; also “ Machine Drawings,"
25.
post free ;." Metal Turning," 2s. 3d ., post
free9d; ., Mechanics'
Handybook " is. Id ., post free .
Also many others from Geo. HARRISON (M ),
7, Bosworth Road, Nottingham .
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See Armstrong's Illustrated Advertise
ment this issue. Grand New Catalogue, 4d.
Everything electrical. Important. Secure imme
diately . Saves you pounds. Pick of the market.
ARMSTRONGS, Twickenham .
Screw Plate and Tapwrench , 4 , 3-16ths, %
Whitworth , with taps, is. Id. ; small screw plate
and tapwrench, 1-16th to 5-32nds, with taps,
is. id . - WILKINS, 30, Church Road , Stoke New
ington.
Tool Holder, with six tools, iS. 4d. - WILKINS.
Compound slide-Rests for 3 -centre , 18s. 6d .;
3.in. centre, 16s . 6d . - WILKINS (above).
Hand Planers. - Best on the market. Price
and photo free.- BAKER
£6 105. - Particulars
Goldschmidt's
Factory , New Basford , Nottingham .,
Pocket Accumulators repaired, Small
Armatures wound. Prices given. - Irwin, 49,
Leonard Street, Hull.
Benzoline Engines . - Vertical, 78-h.p ., electric
ignition , 4os. each ; Castings (no boring required ),
1os.-- 23, St John's Church Road, Hackney.
Lathes, Boilers, Engines, Castings. - Write
or Haoson's Illustrated List.-WM. HANSON , 9 ,
Queen's Crescent N.W.
Electric Motor8. - For driving dentists' drills,
watchmakers' lathes, sewingmachines, 8 volts only,
laminated tripolar armatures ; very powerful high .
class finish, only 18s.; castings, 75. 6d. Can also
be bad with H -armatures, at 145. 6d . ; castings ,
45. 6d . Illu' trated Catalogue , several reductions
in prices, itd. - THOMPSON , 73, Trafalgar Road,
Greenwich.
Motors : Motors ; Motore ,
Motor Bicycles, £ 2 nos .: List 3 stamps.
h.-P. Special Gas and Oil Engines ; 68 ;
ready for work.
Y b.1.-P. Gas Engines ; splendid value ;
ready for work ; £ 3.
b.1.-P. Castings, Forgings, & c ., 508. Gas
and Oil Engines, Dyramcs. Cheapest house for
all Small Power Engines and Castings ; List, 3
stamps. - WOOLRYCH STREET WORKS, Derby.
Economic Electric Company. - Electric Bells,
polished wood cases ; is. 6d. each . Special value,
24.in. loud -ringing sbeep gong Bells, 25. ad. each .
Bconomic Electric Company . - Large and
Powerful Dry Batteries, 2s. each . Small ditto, Is.
each. Bell Wire, well' insulated, 12 yards, 4d ;
110 yards, as.
Economic Electric Company. - Electric Rell
Sets , complete ; marvellous value ; comprising
electric bell, wood push , quart Leclanche battery ,
36 ft. wire, staples, printed instructions, with dia .
gramsof connections ; omplete ; packed in wood
box, 4s. 2d .
Economic Electric Company:-4-volt Curved
Pocket Accumulators. 38 od . each ; none better
made. Electric Scarf Pins, complete with wire
and switch , 2s. 6d . Complete Sets, with pin and
pocket accumulator, 5s.
Economic Electric Company.- Large Illus.
trated List of Electrical Goods, including bells,
batteries, wires, telephones , indicators, instru :
ments, pocket accumulators, electric jewellery,
zincs, carbons, terminals ; post free. id . Also Il.
lustrated List Electrical and Scientific Novelties ,
id . - ECONOMIC ELECTRIC COMPANY, 4, Ludgate
Circus Buildings, London .
For Sale. - Five Gross " Ever Ready " Pocket
Electric Flashlights, as used in African and Chinese
wars ; sample post free ; 18s. 6d . Large Illustrated
Catalogue, 60.-E. R. DALE , Society of Model
Engineers, Salisbury, Wilts.
Steam Motor Cars for Sale. - Free trial
given . - Apply to WILTS AND DORSET MOTOR CAR
AND Cycle AGENCY, 89, Fisherton Street, Salis
bury . England.
For Sale -Six Werner Motor Cycles, £ 45 each .
-WILTS AND Dorset MOTOR AGENCY, 89,
Fisherton Street, Salisbury .
Baby Carriages, Tradesmen's Parcel
Hand Carts : Newest Designs and Lowest Prices.
Direct from R. L. HAWKES. Carriage Works, Park
Street, Worcester. New Catalogue, One Stamp.
Hoods. Wheels, Patent Spring Wired Tyres, Sun
Canopies supplied. Hand Trucks to suit all trades.
Hydraulic
Press.
--Castings
and Parts for Md
Williams'
Model
now ready
; Cast Angle Iron anr
Brass for Loco Work , } in . to 76 in.- LIVERPOOL
CASTINGS SUPPLY, 5, Church Lare.
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Lathes with front slides , enabling the slide -rest
Polarized, and other high - resistance
to pass the heads. - BRITANNIA Co.
Rolays for Wireless Telegraphy (see Mr. Tanner's
Lathes with hollow mandrels. Nearly all our
article,
May ist issue), 6s. 6d., 8s. 6d., and 155.;
Lathes can be made so, if required .
second -hand , but in first-class order . Morse Keys,
38. 6d . About 4 cwt. assorted Electro -mag .
Britannia Iron Foundry.- Castings up to
IO 1ons. Best mixtures and specialCylinder Metal
nets (some with fittings) from 9d. Bar and
for special work .
Horseshoe Magnets, requiring re -magnetising, gd: :
quarter usual cost. Some good Galvanometers in
Castings.- Milled, turned, and bored to draw .
ing. Prompt delivery.-- BRITANNIA IRON FOUN .
mahogany cases, bevelled glass fronts, cost 455.
; price 5s, od ., guaranteed to be in first class
each
DRY, Colchester.
Lathe Tools for Wood and Metal sent on ap
order. F - w slightly defective, 25. od each. Good
proval for selection .
Medical Coils in mahogany cases, cost . 63 :
require overhauling : 8s.gd. each . Edison's
The Climax Tool Holder, made in various
single stroke Electric Bells, 26 ins., on orna .
sizes, is the most perfect yet invented .
mental iron brackets ; stock -soiled is. 6d , each
Cutters,
Milling
Gem
appliances, Mandrels for
Emery Grinding or Saws to work on Lathes .
in wood
Receivers,
6d.).eachTelephone
(usuallyIS.6s.od.
dry
Coil, with
. Medical
cases,
Saw Platforms for Lathes .
Planing Machines, Shapers, Slotters, Cast
cells, in mahogany case , cost 64. nos. ; price 3os.
galvano
ings supplied . - BRITANNIA Co , Colchester.
and
key
;
with
cost
625
Printer
Morse
meter on same base ; price £ 5 . All carriage paid .
New 4-h.p . Vertical Steam Engine, £ 21.
Tons of other apparatus. List, stamp. - SAM
Many
hand . others, various Makes. Many second
MIDDLETON , 65, Southampton Street, Camberwell.
Colchester,
Write to BRITANNIA Co.,
To Mechanics and Others. - Over £ 10,000
for prices.
For Sale, 202 new and second-hand Gas and
(ten thousand pounds) worth of Engines, Lathes
Petroleum Engines, Hot-air Engines. - BRITANNIA
and other Tools, Castings and Parts , are on sale at
Co., Colchester.
the BRITANNIA Co.'s Warehouse, 100,Houndsditch ,
London, and at their Works and Foundry in
81 Launches, 22 Hoists. 8 Planing Machines,
53 Pumps, 62 Circular and Band Saws, Moulding
Colchester. State wants and we will quote ; call
at Houndsditch or write to - Britannia Works,
Machines, & c.
Colchester. Mention MODEL ENGINEER.
Nearly 3000 Lots of various new and second .
hand machinery for various trades for sale.
Cole's Reliable Handbooks, result of 30 years
Launch Engines.--Several new and second
experience ; imitated, but unequalled. - Below .
hand for immediate delivery .
Sheet Metal Working." - Tinplate Work .
Send 2d . stamps for " The Machinery Regis
ing. With Hand
Tools : 50 diagrams ; post free, 6d .
ter and Advertiser," containing details of above.
Metal Screwing ." - Full instructions for
-BRITANNIA Works, Colchester.
screwing with stocks and dies, screw -plates, and
Or call at 100, Houndsditch, London , where
taps, making and tempering dies, plates, taps,
some of the items can be seen . - BRITANNIA COM
20 diagrams; post free, 6d .
PANY's LONDON MACHINERY AGENCY.
Metal Drilling. Drill Making. Temper .
New Tool and Petroleum Engine Factory.
ing, Grinding , Using." 25 diagrams ; post
-Our heavy departments are open to make Tools ,
free, 6d .
& c., up to 20 tons.
" Metal Surface Finishing," teaches chipping
Makers of Tools to the British Government,
with chisels, filing, draw -filing, polishing, figuring,
and most eminent engineering firms. - BRITANNIA
burnishing,
lacquering. With diagrams, 6d.
Colchester.
Co.,
“ Electric Bells gives copious instructions
Useful
Hardware Rule, Paper Cutter, and
for fitting bells, making bells and batteries. With
Letter_Opener, ad . each, post free.- BRITANNIA
diagrams, post free 6d. — Below .
Tool FACTORY, Colchester.
" Rubber Stamp-making," post free , 6d. ;
Buy only Standard Quality Lathes,
gives full instructions ; allmaterials supplied ; list
Planers, Shaper . Our lathes bave steel leading
free.
screwsand wearing parts. Latest designs. – BRI
Mending and Repairing Metal, Wood ,
TANNIA Co., Colchester.
Glass, Leather, & c." ; many Cement Recipes
The Best Books on Turning and Screw
post free, 6d.
cutting are published by BRITANNIA Co., Col
" French Polishing and How to Stain
chester. 38. post free.
and Varnish " ; with Many Recipes ; post free,
Buyer's Guide to best books on mechanical 6d.
subjects, English and American, published by
“ Patents for Inventionsand Registration
BRITANNIA
Co., price
6d . should be found in all
of Designs " ; the Law Clearly Explained ; post
Books
Above Three
free, 6d .
large free libraries. Ask for them .
" How to Solder Gold, Silver, Aluminium ,
Brass , Tin , Lead Pipe Joints, Brazing," post free,
Lathes, with front slide or hollow mandrel, or
3d
. ; 20 diagrams, etc.
slidingmandrel, or millimeter thread leading screw .
Any Three above Books, is. ; any Six , 15. 7d .;
. Lathe Tools, Gear-Cutters, Milling
-Below
Handy
Eight or more, 3d. each, post free.-- COLE , 194,
Appliances, Mandrel for emery.grinding or for
Burton Road, West Didsbury, Manchester.
Free. - Pocket Rubber Stamp of your Name
saws.-BRITANNIA
Lathes,
from 2 Co.,
ſt. toColchester.
40 ft. beds, over 200
and Address ; also particulars of the best paying
varieties. - BRITANNIA Tool WORKS.
going for whole or spare time.-W. Rich
Agency
4 -Horse New Vertical Engines, with gover.
FORD, Snow Hill, London .
nors; £ 21. Several seeond -band , various makers
Automobiles . - The largest and most compre
and sizes .
hensive Catalogue to the Motor Industry, contain
Petroleum Engines, reliable economical, for
ing particulars of articles, together with a number
launches , or for fixed machinery -BRITANNIA
of Illustrations, will shortly be ready for issuing.
ENGINE AND Tooi. Works, Co'chester
Only a limited quantity will be issued, and appli
cation should be made immediately . (Mention
Self -centring, and all other Chucks and
this
Journal.)- MANNINGS, 8, Bevis Marks, Lon
Appiiances ; most improved Tool holders & c . don , E.C.
BRITANNIA
BritanniaCo.Colchester.
Co., Bona -fide Makers of 250 vari.
Dynamo and Motor Castings and Fit
eties of Lathes, Planers , Shapers, Punch and
tings, Electrical Instruments and Parts ; Illus.
trated Lists, ad. - CROFTS, Electrician , Dover.
Shears,
&
c
.
Several
good
second-hand
Lathes
Milling and Drilling Machines.
Large Catalogue ; over 300 illustrations of
Nickel-silver Waistcoat-pocket Rule and
everything connected with Bells, Telephones, and
Materials, 7d . - PALMER & Co., 18, Castle Street,
Letter-opener, ad . post free
Bristol.
Emery Knife Sharpners, 2d . post free.
Above are so d as an Advertisement by
Bargains ; Day, Electrician , Oldham.
BRITANNIA Co., Colchester.
Bell Sets, complete, 35. 9d. ; Brass Pushes, 2f- in .,
9 % d.; Wood Pushes, 2 % d.; Leclanche Batteries ,
Britannia Co. publish monthly a List of
9fd.; Silk Bell Flex., Is. 3d. dozen yards ; Pear
Boilers, Engines, and every description of Plant
Pushes, 5d. ; Bell Switches , gd.; Magnets, 2 % d .;
and Machinery.
lots
Bell Wire , is. 6d. and zs. 110 yards ; Indicators,
In this are Prices and Details of 3000
of new and second -hand. Specimen copy
Is. 6d. per way .
–
Call ico, Houndsditch , London , or write 2dBRI
TANNIA Co
(Continued on page vür.)
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By H. G.
R. ARTHUR BOWLING , whose models are
MRdescribed in this article , is an advocate of small
model locomotives — not that he dislikes larger
ones or is prejudiced in any way. He designs hig

crane. His first locomotive, shown on page 195, is
designed somewhat on the lines of Mr. Dean's * Gooch ”
class on the Great Western Railway, and for this reason ,
although it has never been formally christened , is gene.
rally known as the “ Gooch .” The scale of Mr.
Bowling's locomotives is 72 in . to the foot, the gauge of
the railway being 2 11-16ths ins. The driving wheels of
the “ Gouch ,” as I shall in this article call it, are 2fins.,
the bogie wheels 1/2 ins. The main frames are outside;
the inside frames which carry the cylinders stopping

5
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MR. ARTHUR BOWLING'S MODEL L. & N.W.R. LOCOMOTIVE, ' Owl.'
engines so that they may be constructed on a dining
room table , and so that the out-of-pocket expenses
are kept within reasonable bounds. His skill has
enabled him to accomplish all the above aims, and his
two locomotives have won the admiration of the members
of the London centre of the Society ofModel Engineers
Mr. Bowling has, since the commencement of his model
engineering career, built severalworkingmodels other than
locomotives, among which may be mentioned a nice model

short of the firebox, and do not take any weight, except
that on the bogie. As will be seen from the photograph,
the firebox is raised . The inside firebox measures 3 ins.
by 24 ins. wide, but has no water spaces at the sides. The
whole of the output seems to be performed in the barrel
of the boiler, which is provided with no less than eleven
Aue tubes,arranged as follows :-Eight tubes, & in . diam .
eter ; three, 38 in . diameter ; all 54 ins. long. The tubes
are made in Mr. Bowling's usualmethod - from very thin
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sheet metal, bent and lap-jointed with fine soft solder.
These joints are a great drawback , because if the water
supply is forgotten and a leak occurs in the tubes, they
have to be entirely removed and replaced ; but this is
set off by the fact that the engine is enabled to steam
much better owing to the thinness of the metal in the
tubes . Since the completion of the engine some eighteen
months ago, Mr. Bowling has augmented the steam supply
by placing onewater tube , which is coiled one turn , across
the firebox. The total heating surface amounts to
61 sq. ins.
The cylinders are 56 in , by 18 ins., a trifle large con
sidering the size of the engine, and their reduction by
means of a liner has been contemplated. The engine at
present will pull a heavy load with a good steam pres .
sure, and I have seen it take a truck loaded with books,
and the second model loco , the " Owl,” up an incline of
about 1 in 12, and on the level the engine works con .
tinuously up and down the track . The cylinders are cast
in one piece , and the valves, actuated by link motion,
which , by the way, is beautifully made, are placed on
top of the cylinders. A lubricator is arranged to supply
the valves with oil.
The feed is pumped into the boiler by a small oscillat.
ing cylinder worked by a hand wheel in the cab. The
blower is of the old -fashioned type used thirty years ago
on most of our large railways, and enters the base of the
chimney. With the short chimneys so common nowa
days, this does not work so well, the ejector action being
reduced, and Mr. Bowling, in his newer locomotive, bas
placed the jet fairly well down in the smokebox, finding
that he gets a much better draught through the firebox
and tubes, with smaller expenditure of steam .
Experience is the best tutor to those who will be

obtain more and use a smaller quantity than before. In
conjunction with the above, he aimed at getting as nearly
as possible a scale reproduction (externally ) of his
favourite type of locomotive, the " Lady of the Lake ”

•4 lubes / diar
li rubel 58 dia !

ZWA

TER IVSES YA dia:

26GAUGE
Fig . 2. - CROSS SECTION OF THE “ OWL."
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Fig . 1.--LONGITUDINAL SECTION THROUGH MODEL L. & N.W.R. LOCOMOTIVE, “ Owl.”
taught, and when building the second locomotive Mr.
Bowling endeavoured to eradicate all faults in the othe
locomotive. The two points he paid attention to were
the production and use of the steam , endeavouring to

class on the L. & N.W.R. A few words concerning
these engines will not at this mor
be amiss.
They were designed by the famous Mr. John Rams
bottom in 1859. `In 1862, at the International Exhibi.
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tion, the “ Lady of the Lake” was awarded a gold medal,
which it still carries, and in the sameyear another of this
class of 60 -engine, one named “ Watt," ran a special train
with Governmentdespatches, accomplishing , with the aid
of the water troughs, 13074 miles in 144 minutes .
Figs. I and 2 are diagrams of the model engine (repro
duced about half full size ), and which more particularly
depict the important feature of the locomotive- viz., the
boiler. The cylinders of the model are 72 in . diameter,
and i in. stroke, built up from triplet-drawn tubing, and
various pieces of brass and brass plate. The driving
wheels are 3 % ips. diameter. Mr. Bowling was fortunate
enough to obtain a pattern of a wheel of the required
diameter, and containing the proper number of spokes.
He expressed, as others have done to me, the difficulty
of obtaining wheels from ihe average model shop which
are anything approaching correct models of the real
things - either they contain too small a number of spokes,
or these are incorrectly shaped , or else the tyres are
absurdly thin ; and I think it is a pity that amateurmodel
makers cannot obtain castings of wheels of various diam .
eters - say, scale sizes of 3 ft. 6 ins., 5 ft., 6 ſt., and 7 ft.,
to scales of 1/2 in ., 58 in ., 34 in ., and i in . scales, made
correctly without balance weights (as these can be easily
added by the amateur in the proper place) for inside and
outside cylinder engines, trailing or coupled wheels, as the
case may be, and with thick tyres (never less than the
scale size of 6 ins. ). The link motion is actuated by a
wheel and screw gear in cab . The tender is of the ortho
dox L. & N.W.R. pattern , with wooden frame.
To describe the boiler. It will be noticed that the fire
box is slightly smaller than that of the “ Goocb,” but it is
provided with water spaces all round extending right
down to the foundation ring. Two water tubes inclined to
the horizontal at a good angle increase the circulation of
the water, and to further this purpose a small %s in . water
tube is placed in the firebox. This tube comes from the
right-hand side of the firebox, is coiled one turn , and then
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The end view of the boiler makes clear the arrangement
of the tubes. Mr. Bowling findsby using larger tubes the
steam used by the blower to obtain a draught is less than
in the “ Gooch .” The draught in the “ Owl” may be
partly enhanced by the fact that the newer engine has a

MR. ARTHUR BOWLING ,

“ tighter ” smokebox, and the blower
is lower down and in a longer chimney.
It will be seen that the smokebox
proper is a prolongation of the boiler,
the outside one being merely a dummy.
This enables the difficulty of providing
an air-tight smokebox to be overcome.
The safety valve is of the proper
Ramsbottom type ; the steam is taken
from the dome, and the regulator is a
plain plug- cock . The heating sur aces
are as follows:
Tubes
34 sq. ins.
Water tubes
472 sq. ins.
Firebox ...
15 sq . ins.
Total
5372 sq . ins.
The “ Gooch ” has more heating
surface than the “ Owl " (61 sq. ins. ),
but the boiler does not steam nearly so
well as that of Mr. Bowling's later
engine. On trying the “ Owl" for the
MR. BOWLING's MODEL “ Gooch " .TYPE G.W.R. LOCOMOTIVE.
first time he was agreeably surprised
by its ready evaporation .
Mr. Bowling does practically everything himself,
projects up through the crown and is carried to the coldest
and he is to be congratulated upon the success of his
part of the boiler-- the front end. This ingenious arrange
locomotives and their realistic appearance. His railway
ment. tends to keep the whole of the water in the boiler at
is laid in the garden , the rails being made from the ribs
a more equable temperature. As convection currents do
of old umbrellas, as described in THE MODEL ENGINEER
not travel laterally this gets over the difficulty of the front
end of the boiler acting, as it sometimes does, as a con
for July 15th . He finds this a very inexpensive way of
denser, owing to the reduction of the temperature of the
laying his railway ; most amateur model engineers find
that the first cost of rails very often prohibits a very long
hot gases in the flues at that end .
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length of railway. At the time I inspected the engines
the railway was not completely laid ; and to test con
tinuous running of his engines, we had to recourse to the
friction - brake method ; the steam pressure was raised to
a point at which the engine would run on the rails at
three or four miles per hour, and then the engine was
suspended, the regulator turned full on , and the break
adjusted , so that constant speed of 300 revolutions per
minute was obtained . The engine continued to run at
this speed as long as the water lasted (on the " Owl" no
pump is fitted ), about 20 minutes, without diminution of
pressure.
The “ Gooch ” does not steam so well when
tested in this manner ; but no fault can,be found on this
score , as both are the best locomotives of 3 -in . scale I
have yet seen .
The " Owl" and " Gooch ” have respectively a nominal
tractive force of 1'14 lb. and 2-8 lbs. (pressure of steam in
cylinder taken in each case at 16 lbs ) respectively , but in
practice it was found ibat the " Owl," although (nominally
weaker, will pullmore continuously than the Gooch ,
owing to the upkeep of steam pressure being better in
the former, from causes explained previously.
Mr. Bowling paints and lines in the locomotive; him
self, using ordinary enamel, except on the smokebox, for
which he adop's the dead black paintused in coating the
inside of cameras. Mr. Bowling has been asked why he
chose the name of “ Owl” out of the sixty high-sounding
names given on this class of locomotives ; his reply was
" that it only contained three letters," a consideration
when painting them on the nameplate.
I have to thank Mr. Bowliog for so kindly allowing me
to photograph his engines and for preparing the repro
duced dia
and generally giving me the necessary
information for this article and also the benefit of his
valuable experience, which I prize more than all.

The Society of Model Engineers.
London .
HE following are the dates of the ensuing meet .

Committee :
13. -Annual General Meeting for Election of
Officers, Revision of Rules, etc.
Nov. 30. - Annual Conversazione.
Dec. 12. - Ordinary Meeting.
The usualmontbly meeting of the Society was held in
the Memorial Hall, Farringdon Street, on Tuesday,
October 8th , at 7 p.m.
The most interesting of the many attractive features of
the evening was a paper by Mr. W. J. Tennant.
A.M.I.M.E., on " A Model Engineer's Impressions of
America. " Mr. Tendant, during his preliminary re .
marks, said he did not intend to bore the members with
anything in the nature of a formal lecture, but was only
prepared to " pitch them a yarn ," and a very instructive
and amusing yarn it turned out to be, Mr. Tennant
possessing the charming power of conveying useful in .
formation in a delightfully humorous manner.
Illustrating his " impressions " by sketches on the
blackboard , he gave the members a good idea of the
arrangement of New York , and the excellent transport
systems of that city . He touched upon such subjects as
high buildings, American ferry and tug boats, locomo
tives, cars, recounting what he saw at one of the great
canned meat manufactories in Chicago, and concluded
his paper with expressions of delight at the hospitality
afforded to bim by all American he came in contact with
during bis stay in the “ New World .”
Nov.
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A hearty vote of thanks to Mr. Tennant, proposed by
Mr. A. W. Marshall, M.I.Mech. E., seconded by Mr.
A. M. Bushell, was carried unanimously .
The Chairman invited attention to the portion of the
new track at themeeting, and mentioned that Mr. H. S.
Boorman's labours upon this splendid piece of work were
the outcome of his sincere love for the welfare of the
Society. He coupled with Mr. Boorman the name of
his brother, Mr. F. R. Boorman, who, although not a
member, had, to a very large extent, been responsible for
its construction. The new track , which stands 4 ft. from
the ground, is mounted on trestles, and at present six
bays are completed. The rails, which are of “ Vig
noles ” section, and in malleable iron , are screwed to
transverse sleepers. The chairman then proposed, and
Mr. J. C. Crebbin seconded , a very hearty vote of
thanks to the makers, which was carried unanimously.
Mr. H. S. Boorman replied , giving some very useful par
ticulars as to the construction of the track. Among the
models exhibited at work may be mentioned Mr.
Smithies’ new single locomotive ". Don ,” Mr. Bowling's
model crane, and Mr. Crebbin's oil fired locomotive
No. 3 Mr. Stuart Turner also exhibited a set of castings
of the new " Stuart ” high-speed engine, which were
generally admired.
Provincial Branches .
Leeds. - On Saturday afternoon , September 28th ,
about fifteen members of the Leeds branch of the Society
of Model Engineers availed themselves ofthe kind per
mission of Mr. Wharam , the Leeds City Tramways
manager, of a visit to the gener
station for the elec
tric trams.
There were two pair of engines made by
Fowler's, of Leeds, with Corliss positive valve gear
driving the large four pole dynamos with a power of
13,000 horses each, running at 112 revolutions, and a
There was also a pair of en .
boiler pressure of 125 lbs.
gines, by Hick , Hargreaves & Co., in reserve, 1,450 h.-p.,
with the Corliss trip gear valve motion. Six Lancashire
boilers were at work at the time, fired by Bennis's patent
stokers, and driven by a motor. The visit was a pleasant,
instructive, and well-spent afternoon , and the best thanks
of themembers were given the assis:ant electrical engineer,
who took us round .
A meeting of the Leeds Branch of the Society ofModel
Engineers was held on Tuesday evening, October ist,
there being about sixteen members present. Two new
members were proposed 'and seconded. Mr. Speke
showed a set of small governors, well finished and plated,
and Mr. Wood showed a small brass vertical boiler, and
Mr. Broughton a very neat set of four-jaw chuck castings
and stampings from Hughes, Fawcett & Co., themeeting
terminating at 10 p.m.-W. H. BROUGHTON , Hon.
Secretary, 262, Carlton Terrace, York Road , Leeds.
Liverpool.-- A meeting of the members of this branch
was held at the Balfour Institute , fifteen members and
friends being present. Several interesting models, etc. ,
were on view , including the under-frame, wheels, and
working parts ofMr. Dawson's locomotive. This, which
is about 2 ft. 3 ins. over all (exclusive of the tender) will
be of the four-coupled type, with leading bogie and radial
trailing wheels, and will have outside cylinders, the latter,
together with the valve chambers , being cast in one piece.
Mr. Kirby exhibited a drillingmachine, and other exhibits
included a vertical steam engine, 1 % ins. bore by
14 ins. stroke, shown by Mr. Croker ; several castings,
patterns, & c ., for a 1 /2 - in . scale modellocomotive, by Mr.
Meadows. The vext meeting will be held on November
6th ,at 7.45 p.m., further particulars ofwhich will be posted
to the members. -Fred . T. STEWART, Hon . Sec., 14 ,
Adelaide Road, Kensington, Liverpool.
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A Model Self - Acting Lathe.

By “ TYN -Tax. "
OST readers of The MODEL ENGINEER , looking
MOSat the accompanying illustration, would imagine
that it represented a first class beavy screw
cutting lathe of 9 ins. or 10 ips. centres. As a matter of
fact, the machine is a model - to so small a scale that it
is actually only one of a number of similar tools intended
for a model of an engineer's shop. This particular
machine has a bed 872 ins. long only , and is 34 in .
centres, but the completeness and finish of the work can
be gathered from the photograph.
As above stated, a number of other engineers' tools
will form the equipment of tbe workshop when this is
completed , and at the present time some of these are well
in band. The principal items are planing, shaping, and
milling machines, patterns for which are at the founders ;
other tools are in contemplation .
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engines and supplementary machinery, written for the
benefit of students in technical schools and science classes,
and its very admirable " get-up,” the thorough know
ledge shown of the requirements of such students, and its
moderate price , should together ensure its use in many
technical colleges throughout the country.
THE SLIDE RULE AND WATCH CALCULATOR. Man
chester : The Scientific Publishing Company, 53,
New Bailey Street. Price is. net. Postage id . extra .
This neat handbook is, as its title suggests, intended to
explain and illustrate the use of not only the ordinary
slide rule, but also of that very handy instrument — the
pocket or watch form of calculator, an excellent variety
of which is supplied by the above firm . There is no
doubt that a small book to deal with the special applica
tions of this type of calculator had come to be needed,
now that these compact little instruments have become
popular. The information in this volume is, therefore ,
mainly directed to that end , although the theory of the
ordinary slide rule and the practical methods of using
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A SMALL MODEL SCREW -CUTTING LATHE .
I think the idea will be a novelty to your readers, at
all events in the completion and finish of the tools which
will form the plant. I am looking for an article on a
model travelling crane ; I wonder if any reader of The
MODEL ENGINEER could supply suitableynformation.
For the Book - shelf .

STEAM ENGINEERING . By W. W. F. Pullen . Man
chester : The Scientific Publishing Company, 53,
New Bailey Street . Price 4s. nett. Postage 4d.
extra ,
The high standard of excellence attained by the more
important text books on the subject of mechanical en
gineering leads us to expect a great deal from an
engineering writer. However exacting we may be, an
author of Mr. Pullen's abilities and experience is bound
to satisfy us, and often , as in the present instance, as .
topishes the reader with the wealth of examples, the
minuteness of details, and the general comprehensiveness
of the treatment of his subjeci. “ Steam Engineering
purports to be a treatise on boilers, steam , gas and oil

are explained within its pages. The explanations are
aided by a set of very carefully drawn illustrations of the
“ Gravet " slide rule in various positions to show the par
ticular working under consideration . We have no doubt
readers will find this a useful production and an invalu
able companion to one of the pocket calculators referred to .
ELEMENTARY TELEPHOTOGRAPHY. By Ernest Mar
riage, F.R.P.S. London : Iliffe and Sons, Ltd.,
3, St. Bride Street, E.C. Price 35. 6d. nett.
Postage 4d . extra.
This volume is intended to teach the photographer the
uses and advantages of this comparatively recent method
of photographing distant objects ; and as there is at the
present time no cheap handbook in the English language
upon the subject, there ought to be plenty of room for
tbe newcomer . The work is admirably illustrated on art
paper with a large number of examples extending over a
wide range of subjects. The letterpress appears to con
tain , practically all particulars of the subject likely to be
required by a new worker in this field , whilst those who
have already taken up the subject will find the volume
useful by reason of the exposure guide contained in the
latter portion of it.
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Motor Cycles and How
struct Them .

to

Con

By T. H. HAWLEY.
( Continued from page 180.)
XIV (continued ).- ARRANGEMENT OF ACCESSORIES ;
THE CARBURATOR .

O revert to themechanicalwork. I suggested that the
Tengine should be ebten before fixing is the positions blue
a difficulty might occur through want of a carburator,
or other portion of the ignition apparatus, so that in this
case the motor had better be laid aside until these items
have been completed ; though , as far as the carburation
alone is concerned , any air-tight tin or vessel which will
expose something like a square foot of spirit surface to the
air admitted to the tin through a valve or tap, can bemade
to act as a carburator for experimental purposes. Or,
if the vessel be deep and narrow in section , so that
the spirit surface is small, then the same end may
be gained by suspending a kind of circular wick ,
formed of a piece of old blanket or flannel, on a
wire frame from the top of the vessel, so that the
lower end dips well into the liquid which , flowing up
the wick exposes a large surface to the air, and so gives
off a large amount of explosive vapour; indeed, some of
the earlier surface carburators were made on this prin
ciple ; but I will describe the present- day surface carbu
rator, as fitted to the De Dion machines . Before doing
so , however, it will be well to submit a list of the com
plete apparatus required to operate the motor. These
are :
The “ Carburator," for supplying the engine with an
explosive mixture of gaseous vapour and air in definite
and variable proportions, according to temperature, etc.
The ignition apparatus, consisting of a 4 -cell “ dry
battery," " induction coil," and " sparking plug .”
The “ Silencer," for muffling the sound of the exhaust.
The general arrangement of the various parts will be
best understood by reference to the drawing (Fig . 73), in
which the motor is shown in position.
The battery.case is not shown in this drawing, but it is
simply slung by clips from the top bar of the machine
near the head. The triangular shaped case C is the car.
burator . The vapour from the petrol ascends to the
mixing chamber or valve R , where it is mixed with the
proper proportion of air, and is then drawn off by the
suction action of the piston through the tube T, so on
through dome d and inlet valve to combustion chamber
of engine. On the exhaust stroke the products of com
bustion are expelled through E to the " silencer " S ,
which is a cylindrical body attached to the bridge axle by
two plated brass bands (h ).
F is a telescoping tube, forming the air inlet to the
carburator, and G is a screw - plug inlet for filling the tank
with petrol. The small pipe s, running alongside the
bottom tube, is a branch from the exhaust pipe lor warm
ing the petrol in cold weather and for replacing the heat
lost by rapid evaporation , the continuation of this pipe
being a scroll or serpentine pipe within the carburator.
w is a drain -pipe for drawing off stale petrol by removing
the cap w ', and the carburator is connected with the
motor by the pipe T and the unions tl and , the re
moval of which permits the removal of the dome d and
the complete inlet valve by simply slacking of the screw f.
O is a screw plug hole for lubricating the engine by
pouring in a definitemeasure of oil into the crank chamber,
and D is a finger screw for draining away the thick dirty oil,
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a similar screw being fitted to the other side of the crank
chamber.
The contact-breaker is covered by the pear shaped
aluminium cover B , easily removable by finger nuts n , n ;
and b, b are the terminals to which the primary wires
from coil are connected .
The tubular stay- rod N serves to steady the motor, and
also provides for adjustment between the small pinion on
the motor shaft and the large gear wheel on the balance
axle, by means of the nuts e , e.
The carburator is attached to the frame by clips c', c' , c .
The rods I and m , working through the guide studs x , x ,
are for operating the advance spark and compression
release tap , and the rod g ? operates the “ quantity " valve
on the mixing chamber by means of the crankarm g ?.
This valve controls the amount of explosive mixtures
passed on to the engine, and a corresponding valve and
rod at the other side of the machine controls the propor.
tion of gas and air. All these four rods are operated by
small levers fixed on the top bar, immediately in front of
the rider, and which will be illustrated in the next chapter ;
the rod m has a rotary motion , and the angle is worked
by a ball and socket join at më.
Pis the " sparking plug " screwed into the combustion
chamber of the engine, and the ignition operation is as
follows :—The current from the battery is conducted to a
switch on the handle -bar formed within the left-band
handle or grip , thence back along the top bar, at some
point of which an interruptor or plug switch is fitted, so
that when leaving the machine the plug may be with
drawn, and the battery current saved bymaking a definite
break in the primary circuit; but with the handle-bar
switch closed and the plug in position , the circuit will (if
the contact blade be in position in the notch of the cam of
the contact-breaker) be closed through the primary wind
ing of the induction coil, and on the circuit being broken
by the revolution of the contact-breaker, a powerful
secondary current will be induced in the outer or second
ary winding of the coil, one lerminalofwhich is connected
by highly insulated wire with the sparking plug P , the
other coil terminal being “ earthed to the frame, and
the plug body forming the “ earth ” through the body of
the motor.
The ignition plug points are two platinum wires, the
points ofwhich are separated about imm ., the centre one
being insulated in a stout porcelain stem , and the outer
one mechanically fixed to the metallic plug body, so that
on the bigh -tension secondary current passing, a bright
flaming spark occurs between the platinum points and the
explosive mixture is fired .
The precise instant at which the charge is fired may be
regulated over a wide range by the action of the " ad .
vance sparking ” mechanism , this being effected by a
rotary motion backward or forward of the insulated block
B , operated by the lever rod 1, 71; the block B carries the
contact blade or trembler, and the position of this may
thus be varied in relation to the notch in the cam on the
half-speed shaft, and as the cam is fixed in its relation to
the position of the piston, the varying of the point at
which the trembler shoe falls into the cam notch permits
the production of the ignition spark at any intermediate
point between very late and very early . Thus, if the con
iact breaker B is pushed hard over to the right, the ignition
takes place long before the piston reaches the end of the
compression stroke ; and in this position it would be im
possible to get the engine to start, as it would tend to start
backward ; but if the movement be in the opposite direc
tion - i.e., hard over to the left, the ignition will be at the
latest point, or when the piston has fully completed the
compression stroke and passed the dead centre, which is
the position in which it is placed for starting .
This matter, however, will be dealt with fully under the
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accurate proportion of the winding and the general per
formance of the coil, that nothing short of the best pro
curable should be entertained, and the coils specially
made for De Dion Bouton byMessrs. Bassel and Michael,
of Paris, undoubtedly occupy this position, for they are
beautifully made, and specially calculated to give a '' fat”
hot spark with a minimum amount of current, and are ,
moreover, wound so as to suit the number of cells em
ployed , and the quantity of current given off; and economy
of current is a great point to be aimed at in the running
of a motor, for the dry battery cannot be re charged , and

heading of " Manipulation," and the brief description now
given of the function of the various parts is intended to
convey an intelligentunderstanding of the general action,
so as to assist the completion of the work.
Of the various parts still required to complete the
machine, there are some which I think the amateur will
not attempt to make. The dry battery is one, and the
four cells may be purchased in case, with plated clips all
ready for attaching to the forward end of the top bar of
machine.
The cells are simply a special form of dry Léclanche ,
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Fig . 73. -ARRANGEMENT OF MOTOR AND ACCESSORIES IN POSITION ,
as used for bell work , but are designed to give the heaviest
possible current for the size. The four cells are usually
enclosed in a rubber envelope, and are a tight fit in the
japanned tin case to prevent shaking about.
The next item that I certainly recommend should be
purchased is the induction coil, although I am aware that
to some ofmy readers the subject of coil construction is a
fascinating one ; but unless the amateur has had some ex
perience in the construction of high -pressure coils, he had
better leave the job alone, for so much depends on the

is expensive to renew , a process offering no alternative
when the current drops to about 2 % ampères or under .
The induction coil is connected to the top tube of the
bridged axle by plated brass straps in similar manner to
the silencer S , but on the other side of the engine.
The sparking plugs are inexpensive, and three or four
of these should always be kept in hand ,as from one cause
and another they frequently break down or fail to act.
The contact-breaker might be made, but I am not
clear whether patent rights would not be infringed, and
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a similar remark applies to the mixture chamber or regu
lating valve ( Fig . 74A) at the top of the carburator, but
both the fittings named may be purchased complete from
the English agents of De Dion Bouton .
The tank or carburator itself, on the other hand, is a
fairly simple piece of work which will well repay the
trouble of making .

for the tricycle, though I have seen tanks 5 ins. or 6 ins.
wide, but it must be remembered that the tank is partly
between the rider's legs, and, apart from appearances,
will be in the way if made too wide.
The side dimensions given in the drawing are the
largest that the tricycle frame will accommodate (see C ,
Fig. 73), and should not be materially departed from ,
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This I illustrate in section , giving all necessary measure
ments and particulars in Fig. 74 , the mixing chamber
being shown in section in the separate drawing 74A. I
have not given the other view of the tank, as it is simply
two flat sides, separated a certain distance according to
capacity required ; but about 372 ins. is a suitable width

particularly in the nature of the angles, for the tank looks
bad unless it follows the lines of the frame.
The material for the casing may be stout copper or
brass sheet, but copper is the easier to work. The sides
should not be lighter than 18 B.W.G. ; and the top , the
base, and the right hand diagonal, where fittings are con
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nected, should be somewhat stouter - say 13 or 14
B.W.G.
The telescoping tube J should be a piece of mandrel
drawn brass tube, about 18 or 19 B.W.G., and T a piece
of copper tube, 18 or 20 B.W.G., with a bush sweated on
10 it for the threaded portion at b. The fittings G , d , n ,
etc., should be in hard brass or gunmetal. s is a coiled
copper pipe, and w a brass plate in which a large number
of fine holes are drilled all over the surface, or the centre
portion of the plate may be cut away, and a screen of fine
brass wire gauge fitted by soldering, the object being to
break up the rising column of vapour into small particles,
so as to assist the admixture with the air entering by the
tube J.
F , f, is simply a float and wire for showing the level of
the petrol. F may be a length of 15- gauge wire, and f
any small tin body soldered up water-tight and sufficiently
buoyant to float the wire .
The tube J should be a telescopic fit in the ferrule or
bush d , and should have a sufficiently good frictional grip
to hold up in any position to which it is adjusted , as this
lube requires frequent re-adjustment, for reasons to be
explained .
In practice , I have found that after some little use this
tube Q ) becomes a slack fit, and works down with the
vibration of the machine, an experience in which , I be
lieve , I am not alone, judging from the number of india
rubber umbrella rings I see threaded on the top of the
tubes of variousmachines.
Now , this slipping down of the tube is a great nuisance ,
as it alters the carburation , and in some cases stops the
engine, and when the rubber ring dodge is resorted to , it
is difficult to re-adjust without dismounting. I have
therefore sought to remedy the fault by making the bush
or socket d tapering on the outside, boring half ihe length
from the upper end parallel and a fit to the tube ; then
from midway down to the point dl give just a shade of
taper, making the bore at dl somewhat smaller than the
tube. The hack-saw is then passed down to the middle
of the bush from the end face d ', and through the
diameter in opposite directions, so forming four slits down
the socket, the mouth of which is expanded and sprung
open by the passing through of the tube J , and if ihe fit
or spring tension be too tight, the bush may be ground
up with a little emery to a working fit.
( To be continued . )

How

to Make a Simple Trans
mitter .

By J. A. B.
'HE transmitter here described gives very good
THE
results, and costs but a trifle for time and materials.
If the acting parts are screwed on the side of a
tbin wood box, the ticking of a watch, ur a lever clock
laid on the lid , can be heard very distinctly.
In the centre of a suitably-sized piece of hardwood ,
78 in . thick (or two pieces of thick picture backboard ,
planed up and glued together with the grain crossed,
will answer splendidly , as it will not warp ), cut with a
fretsaw a hole 2 % ins. diameter.
Next cut out a circle of thin cardboard , 2 ; ins. diam
eter, and lay it on a piece of ferrotype plate. Carefully
scratch round the cardboard with a sharp point, and cut
out the diaphragm with a pair of scissors, leaving a
narrow tongue to connect up to, as shown at A.

B

A SIMPLE TELEPHONE TRANSMITTER .
It is well known, says the American Electrician, that
the glower-rod of a Nernst lamp must be heated in order
to allow current to pass and bring the rod to incandes
cence. A departure from the usual method has been
patented by Isidor Kitsee, the principle ofwhich consists
in delivering a spray of acidulated water or similar liquid
on the glower rod . The moisture on the surface of the
rod constitutes a conductor and starts the current along
the surface of the rod, which thus becomes heated and is
brought to incandescence. The liquid preferably used by
the inventor is a 2 per cent. aqueous solution of sulphate
of magnesium .
A STRIKING illustration of the value of x -rays in
detective work has been furnished by the post office at
Buenos Ayres. Jewellers have found that smuggling in
registered letters from Europe was very safe, as the
Government officials could not legally open such letters
on suspicion, and it was finally resolved to investigate the
evil without violating the law . The x rays promptly re .
vealed watches, cbains, rings, and other valuables in
astonishing quantity. The evidence, says Electricity, was
sufficient for a court order to open the packages, and
more than 20,000 dols. of property has been confiscated
in a single week.

Now fix a piece of stout sheet zinc between two pieces
of thin wood , mark off a circle on the wood 3 ins. diam
eter , and inside this another circle 24 ins. diameter; wich
a fretsaw cut round the small circle first ; then go round
the large circle, and on separating the pieces there will
be a ring of zinc like B , in which drill four holes for
fixing.
Next make a thin brass plate, as C , with two holes for
screws, and a small hole for a common pin . If you cannot
manage the small hole, ask your jeweller to drill it for
you. Tell him what it is for , and ask him for a brooch
pin with a long flat back joint that will fit a common pin
easily , yet without play. Get him to fit the pin tight in
the brass plate, so that you may drive it in up to the
head, to prevent the contact piece D dropping off; yet it
must be quite free.
Now cut off a piece of 1• 16th in . brass wire, 238 ins.
long, and at 1 % ins. from one end solder on the flat back
joint which has been cut off the brooch pin and filed flat ;
then file a small, flat place on the end of the wire where it
has to touch the carbon block E ; get it square with the
ioint, and then touch it with soldering fluid ; place on a
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small piece of solder, and heat over a spirit lamp. When
the solder flows, brush off most of it with a match , wet
with soldering fluid , then lay on a scrap of platinum , and
heat until the joint is made ; file up the end of the wire
square so that a sharp edge only of platinum may come
into contact with the carbon block E ; also solder a short
piece of copper wire to the tongue of the diaphragm in
the same manner.
To make the carbon block E , get a piece of compressed
carbon , 8 in . thick ; see that it is very dense and close
grained; cut offa piece rather more than 2 in .square ; then
glue a strip of No. i emery cloth on a piece of wood, and
with it true up the edges of the block, and finish to 72 in .
square . Now make a hole through its centre with a piece
of %8 in . square steel, filed up at one end to a long, pyra
mid -shaped point ; harden , and polish up with the emery,
stick ; then fix in a handle , and use like a bradawl, and
when the point appears on the other side, reverse and
work until the hole is clean through .
The hole in the centre of the diaphragm can be made
with this tool, resting the metal on a piece of wood , and
when the hole is made, carefully file away the burr formed
round the hole. The coating must also be removed wbere
the carbon block is to come into contact with the dia
phragm . This can be done as follows :-With a strip of
glass apply strong sulphuric acid to the plate, rubbing it
about until the coating is off ; then wash the plate in
clean water, and afterwards in water in which some com
mon soda has been dissolved . Also wash the tongue and
the other soldered joints. Wipe carefully dry, warm ,
and apply with a finger tip a drop of oil (2 parts sperm
oil, i part paraffin oil - mix ) ; allow to remain on for a
short time , then wipe off the superfluous oil.
The carbon block is fixed to the diaphragm with a
cheese -headed screw and nut ; these can be bought, or a
spare screw can be filed up like a screw -tap, hardened ,
and used to cut the thread in the brass nut.
Now put together. With the zinc ring as a pattern ,
mark off a ring on a piece of white blotting-paper, and
cut out same; pass the screw through the diaphragm and
carbon block ; put on the nut and screw up tight, but be
careful not to bend the plate ; now lay the diaphragm
over the hole in the piece of wood with the tongue to the
right, as shown ; place on the blotting paper ring, then
the zinc ring, and screw down ; next screw on the brass
plate with the centre of the pin 4 in . to the left of the
centre line, and with the platinum tip of the wire touch
ing the carbon block about %s in . from the lower edge,
as shown.
Connections are as follows :-From carbon of battery
to brass plate C , then from A to one end of primary of
coil, and from the other end of primary to zinc of battery.
The receiver is connected to both ends of secondary of
coil, and the wires used for the connection are the line
wires.
In the event of any reader finding a difficulty in getting
the brooch pins, I can send him a short piece of hollow
joint wire gratis, if a stamped addressed envelope be sent
to the Editor for that purpose.

ACCORDING to the American daily Press, two burglars
recently caught red-handed at Yonkers, N.Y., were pro.
vided, among other facilities for acquiring wealth
rapidly, with an electric bull's -eye lantern. The police
men who made the arrest mistook the lantern for some
kind of bomb, and , as ameasure ofprecaution , belaboured
the captives with extra vigour, in order to preclude the
possibility ofcombined suicide and revenge on the part of
the burglars by means of themysterious appliance
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How to Build a Model Caledonian

Railway Express Locomotive,
“ Dunalastair No. 3."
(Concluded from page 154.)
THEN dealing with oil-fuel fittings, it must be re
pressure , leak at a hole through which water
would not come with the same pressure behind it, and
therefore all joints must be properly faced and packed
wi'h asbestos washers, and the pipe work should be in
solid drawn (seamless) tube.
Plate IX (Fig. 53)accompanying this instalment, shows
to a larger scale the arrangement ofthe brake rigging for
the tender . First, the main frames where the brake shaft
passes through , should be thickened with a piece of
3-32nds brass plate about 1 %8 ins. by 9-16ths in ., shaped
to same profile and riveted to the frames. The 3-16ths in .
hole for the brake-shaft should be drilled through the two
plates.
The brake-shaſt, which should be 5 ins. long, can be
cut from a rod of silver steel, and be fitted to the frames,
the part projecting beyond the same being shouldered to
Ys in . diameter, and screwed for a hexagonal nut.
At the left-hand side of the tender, the shaft may
be provided with a collar on the inside, which can
be secured by a pin or set- screw . On the right-hand
side the brake screw crank takes the place of this collar.
This crank should be filed up to the shape shown on the
drawing, and after the swivel-nut is made and fitted, the
removable prong of the fork can be sweated in place
and be further secured by a screw . The crank may be
secured to the brake-shaft by a hardened and pointed
set- screw . The central crank may be of steel and be
secured by a pin passing clean through it and the shaft.
Having dealt with the brake-shaft, the rigging attached
to the begie may be taken in hand. A pattern must be
made for the supporting bracket from the bogie casting .
The stalk ofthis T -shaped bracket must be made to point
downwards, as shown in the sketch ; and after the cast
ing is cleaned up, itmust be drilled and fixed to thebogie
in the position indicated.
The brake blocks are best made from boxwood, and it
will be noted that as the blocks are 5-16ths in . wide on
the tread, and are placed centrally in line with the wheel,
the back part of the blocks must be made to clear the
flange. The brake hangers should be filed to shape from
3 32nds steel or hard-brass plate, and be fitted to the
angle casting at the top (see Fig. 40, August ist) with a
48 in . screw . Thebrake-block should be fitted so that the
pivoting movement is tight, not slack , or else the top of
the block will constantly fall by its own weight and
grind on the wheel. The hangers should be connecied
transversely by ys steel rods. These rods should be
secured by nuts inside and outside each hanger.
Before the transverse- rods are fnally fitted up the
levers affixed to the bracket on bogie casting and the
brake-rods must be made and fitted. These are of simple
construction , and need no especial description ;
in .
bolts and nuts should be used at the joints, the holes
being drilled in the first place 3-32nds in. diameter, and
then broached out until the bolts fit accurately. The long
connecting rod must have ends of % in . by 4 in. steel,
brazed or silver -soldered on to form the eyes at the points
of junction with the levers ; and as means of adjustment
in the rod is advisable, at about the middle the rod
should be cut in two and provided with a screwed sleeve.
On one rod the sleeve should be soldered, so that when
the rod is removed from the lever its proper length may be
discovered by unscrewing or screwing up.
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As the levers are formed of double strip, and are ys in.
apart, thickening washers must be provided at the ends
of the brake rods engaging the levers, except where
unnecessary on the front bogie. It will be noticed
that as the rod connecting the lever to the crank
brake on the shaft crosses the forward brake rod , the
thickening washers can be arranged on alternate sides,
when it will not be necessary to make any sets in these
rods. Tightly.fitting collars may be fitted to the trans
verse rods to each side of brake rods to prevent their
lateral movement. The brake rigging of the trailing
bogie is the same as that shown for the leading wheels,
and line diagram given in Fig . 48 ( Plate VIII, Septem
ber ist ) will make clear the one point of difference
-the absence of the rod to the crank on brake-shaft.
The brake rigging is not an exact replica to scale of that
used on the real engine, but is necessarily modified
because of the reduction in size, and although the modi.
fication prevents it being possible always to get exactly the
same pressure of all theblocks upon the wheel, as the brake
cannot be worked whilst the engine is running this will
be no serious fault ; the blocks being of wood , the one
worked to the bardest extent will wear the most, and the
pressures will bemore or less equalised .
Fig . 52 (Pla.e IX ) gives an external elevation of the
tender ; the colours were given in detail in the July
article. The drawing indicates the lining outand letter
ing of the tender, and shows the position of the handrails,
steps, & c .
This drawing completes the whole of the series, and as
the description of every item in the construction of the
model would result in needlessly protracting the articles,
it will, perhaps, be necessary to answer questions and
give opinions of any proposed improvements in the adap
tion of this fine locomotive for a workingmodel. There
have been many ways open in making the inevitable
alterations from real, but those which from actual model
experience have seemed the best have been made. Never
theless, readers may want their model to be made in
some other way to suit their especial requirements, and
unforeseen difficulties may arise , in both of which cases
help and advice will be accorded to querists. Many
readers may feel that their skill is not sufficiently great to
warrant their attempting so complete a model, or the time
at their disposal may be limited , and therefore it would be
essential, if the engine is to be built, to know exactly
where itmay be simplified without detracting from the
efficiency and appearance of the model to any serious
extent ,
The drawings given have been , in most cases, pre
pared so that to those used to mechanical drawings, so
full a description would not have been required. Also ,
many of the details of construction given will be found
very useful to readers not actually engaged in making a
model of the “ Dunalastair," as many of them are pos
sible of application to other types of model locomotives of
the same scales. If it is desired to make a model more
correctly to scale, without regard to its efficiency as a
working model, full working drawings can be found in
Engineering of May 18th , 1900 .

The North Eastern Railway Company is constructing
ten new engines, which will surpass in size and weight
any other British locomotive ever built. This departure
is to enable the company to dispense with the services of
assistant-engines in the hauling of heavy trains on steep
gradients. The locomotives are to be made with driving
wheels 6 ft. 8 ins. in diameter. Exclusive of tender,
they will weigh , when in working order, 67 tons 2 cwt.,
or 9 tons more than the engines designed by Mr. J. F.
Aspinall, of the Lancashire and Yorkshire Railway
Company .

How
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to Make Experimental

Electrical Apparatus .
By T. G. J.
( Concluded from page 175.)
AN IMPROVED WIMSHURST MACHINE.
HE actual making ofthe parts is now completed , but
T some advice on the finishing wil. be necessary. The
bosses, jar bosses, jar bungs, and prime conductor
base should all be soaked in molten paraffin wax for several
hours previous to French polishing. Every brass part
which takes an active part in the working of the machine
should be deprived of all sharp edges, a nice round being
given to every angle. A good point to bear in mind is
to have neither roughness, scratches, sharp edges, or
points on any working metal part but the collector points,
and to have everyone of these latter covering someportion
of the sector when brought opposite to it, taking care
to have no points outside either end of the sectors. The
brass must be brought up to the finest possible degree of
finish , and then well polished . The polished surface is
then treated in the following manner previous to lacquer
ing Make a pickle of from 5 to 10 parts of sulphuric
acid to 100 parts of water . Into this bath the articles
are placed till all grease , discolouration, oxidation, etc.,
is removed . They should now be strung on wires and
dipped into a bath of nitric acid .
Care must be exercised in the selection of the nitric
acid , as there are several qualities in the market. An
acid of a pale straw yellow is preferable, and if a little
sawdust is added it will help the acid . Before dipping
the articles to be lacquered, the acid must be diluted
with water. If one immersion does not make the brass
bright enough, it will have to be thoroughly washed in
clean running water, and again dipped in the acid bath .
When they have been dipped , the parts are dried in hot
sawdust. Iron must not be used for any purpose in any
of the foregoing operations, as it discolours the brass.
The lacquering of the articles requires a little experience
to do it properly. For this purpose an iron pan of any
convenient size should be procured and supported on an
iron support. Beneath the pan is placed a Bunsen burner.
On the pan are placed the articles to be lacquered , and
they are allowed to remain until they are at the heat of
boiling point. The lacquer is then spread over them with
a flat camel-hair brush , This should be done lightly and
evenly , so that the work may appear regular when
finished. The heat of the articles drives off all moisture
and evaporates the spirit contained in the lacquer. If
the work is too hot, it will oxidise ; if too cold it will
appear streaky, and the lacquer will not set properly . The
lacquer known as pale gold will give the best appearance
to brass for scientific instruments. Green also gives a
good finish , and is often used by instrument makers.
There are a few of the brass fittings which may with ad
vantage be bronzed (Figs. 16 , 18, 20, 24 ). " The dis .
charging rods and balls and crank will all be improved by
bronzing. Having dipped the articles into the nitric acid
bath and well swilled them in water, they should be
placed in the following mixture until they have assumed
the desired tint. Take one part nitrate of tin , and add
two parts chloride of gold dissolved in a little water and
acid . After removing from the bath , wipe the articles
with a clean linen rag. It should be observed that
the articles should be polished with rottenstone previous
to being immersed in the bronzing bath . Some experi
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ence will be necessary in order to lacquer or bronze satis.
factorily, and I would advise the reader to test his skill on
a few pieces of brass before taking in hand the more im
portantarticles belonging to the machine.
Every wooden part of the apparatus should be well
French- polished with the exception of the boxwood discs
on the jar covers, which should be coated with shellac
varnish . Every part of the machine should be entirely
finished before fitting to another part, and great care will
require to be taken to prevent electrical cement flowing
over any part of the brass work when fixing in the insulat
ing pillars, & c., as this would require the brass to be
scraped in order to remove it.
Having completed the parts, we shall proceed to fit
them together. Let us begin by screwing the standards
to their sockets. The place having the two lugs is screwed
to that side of the standard which will be away from the
driving wheels, and the plate with the single central lug,
to the side nearest to the driving wheels. The driving
bands arenow thrown loosely over the driving wheels, and
the ends of the driving spindle passed through their holes
in the standards. The standards are then bolted to the
stand with brass bolts passing through the socket lugs,
and screwed up with thumb-screws from underneath the
stand. Take up the plate-spindle, and holding it in the
top hole in one of the standards, pull up a driving
band and place it over the spindle end. Next pass the
spindle through the boss and plate, and , holding the other
plate close up to the first, push the spindle along until it
comes through at the other end of the boss. The second
driving band is now pulled up, given a single twist, and
lifted over the end of the boss. The spindle can now be
passed through the hole in standard No. 2 , and if two
flats have been filed on those parts which lie inside the
holes in standards, a round -head brass screw inserted
from the top and screwed down upon the flats will keep
the spindle from turning when the machine is in motion .
The jar bases should now be clamped to the base by
small bolts passing through the smallest holes in the base
and stand. The larger central holes in the bases must
correspond to the larger holes in the stand. Through
these holes, which should be bushed with a piece of
eboníte tubing, long enough to extend about i in . through
hole in stand, passes the twisted wire soldered to the
brass disc. A disc of ebonite , 1-32nd in . thick, inserted
between the brass disc and the base, improves the insu
lation of the former. The two twisted wires should be
connected by a guttapercha and double silk.covered
copper wire. The ends of the wire should be bared of
their covering for about 142 ins., then passed through
the small loop at the end of the twisted wires protruding
through the top of the stand, then bent back on them .
selves and well twisted. Lap the bare portions of both
wires with a piece of silk tape immersed in paraffin wax.
The jars can now be fitted to their bases, but before
doing so the collectors and connecting-rods should be
screwed into the brass ball on the jar rods. The dis
charging -rod supports should now be fixed in position ,
and clamped with the thumb-screws. The rods them .
selves can then be passed through the holders, and the
balls afterwards screwed to the ends. The free ends of
the connecting rods, which we screwed into the jar balls,
should now be inserted in the upper end of the double
connectors, on the top of each of the support connecting
rods.
These rods are clamped in the connectors by
means of the ball screws; the neutralising rods being
screwed into their holders, are fitted to the projecting
ends of the plate spindle . Let us imagine the plates to be
the face of a clock, and let us stand facing the front, or
that side of the plates nearest to the jars. The rods on
this side of the face of our imaginary clock will point to
XI and V , and that on the other side to I and VII.
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In giving these directions, it has been assumed that the
handle of themachine will be screwed to the end of the
driving spindle at the front of themachine, and that the
person using the handle is a right-handed person, and
will turn the handle to the right in the direction of the
hands of a clock . If, however, we desire to screw the
handle to the back end of the driving spindle, the posi.
tion of the neutralising rods will require to be reversed .
Turning the handle to the left will also necessitate the
reversal of the brushes, unless it is screwed into the back
of the machine, in which case the position of the brushes
will remain the same as that given above.
When the machine is in good working order the left
hand side ofplates, collectors, and dischargers will be posi
tively electrified , and those on the right-hand negatively
electrified. If we reverse the direction of motion, and
consequently the position of the brushes, the electrical
condition of the machine will also be changed, positive
electricity appearing at the right and negative at the left.
Sometimes the machine reverses its condition in damp
weather, and will not work properly. In order to set it
aright, open the dischargers, turn the handle in the
wrong direction ; after a few seconds stop the machine
and close the dischargers, and then turn the handle in
the right direction. A Leyden jar is charged at the
right hand side, when the handle is being turned to the
left; and held against the collectors on the left, when the
handle is turned to the right. This at once sets the
machine in the proper condition ; iſ not, the operation
must be repeated.
By observing the collector points in the dark , we can
always tell whether or not the machine is working pro
perly, provided the plates be keptmoving . If the positive
collector points exhibit small points of light, and the nega.
tive points small brushes of light, we know all is well. If
not, we must reverse in the way described above. The
discharge rod on the positive side is fitted with the small
ball, and that on the negative with the large one. When
out of use themachine must not, under any circumstances,
be left exposed. The cover should be placed over it im
mediately we finish using the machine, and rings finished
in the corners of the cover will serve to keep it close
down upon the stand if a small brass sneck be screwed to
the underside of each of the four corners. These snecks,
or catches, should be screwed in such a position that they
do not appear in sight, except when pulled out to catch
the cover rings.
A piece of good flannel, which is warmed before use,
should be kept for wiping the insulating supports and
brass working parts each time the machine is to be used.
A piece of silk should also be provided for wiping the
plates before use. A little feather duster will be found
convenient for dusting down the apparatus ; but if this is
used , one should be kept for that purpose alone. These
few precautions, taken each time we are about to use our
machine, will more than repay the trouble .
A convenient form of bag for carrying the apparatus is
one with a fall front, and inside shelves, Small wooden
divisions and stops can be employed to keep the various
parts in their own position on the shelves. The plates
should be placed on separate shelves and be well packed.
The prime conductor need only be fixed on the stand
when actually required . It should be slid along the slot
until the hook has a slight pull on the collector-rod, when
the thumb-screw must be tightened up. It is on this prime
conductor that all the interesting mechanical experiments
described in the various text-books of electricity are
performed . Fig . 6 ( shown on page 151 in the October
Ist issue) is a sheet-brass shield screwed over the slot
cut in the top of stand to admit prime conductor. It
should be sunk into the wood, so as to be flush with the
surface . It is shown fixed in position to left of Fig . 5 .
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A Model

Electric Torpedo
Destroyer .

By CHARLES E. STEWART.
" HE accompanying photographs show
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be put in at once. However, even under present circum .
stances, the boat can be got ready and under way in five
minutes.
Details of the battery are shown in Fig . 2 : the shape
and dimensions of the containing vessels, a plan view ,
showing how the elements are connected up, and the
forms of the zinc and carbon plates being given in this
figure. No other remarks on this matter will be re
quired by the amateur electrician, to whom these dia
grams will appear self-explanatory .
In Fig . 3 is sketched the motor, an outside elevation
view being given . It is shown about quarter full size,
the field magnets ( F ) being 238 ins. long. The arma
ture poles A , of which there are four, are it ins. long,
and the commutator C 1/2 ins. diameter. The bearings

Boat

a model

may be of interest to readers of THE MODEL EN .
GINEER .
She is built ofbrown paper, and is 4 ft. 8 ins. in length ,
6 % ips. beam , and 6 ins. deep amidships. The motive

Hatch , with Funnels,
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bulkhead
bulikon
BATTERY

DECK
Smilch

FERS
โซ ไฮา )
Fig . 1. - ARRANGEMENT OF BATTERY AND MOTOR FOR AN ELECTRICALLY-DRIVEN Torpedo Boat DESTROYER.

power is electricity, and to drive themotor I have six bi
chromate cells, each holding about 14 pint of solution ,
and these run the boat at full speed for quite 472 hours.
The speed is at present about 4 miles per hour, but I
hope to increase this. I should much like to know how
this compares with steamboats of the same size and build .

are shown at R , R , and brushes and brush rocker at B.
The commutator has four divisions. The brushes are of
fine wire gauze, soldered to spring brass arms. I cannot
say how much wire was used in winding, as a friend did
this for me.
The only castings about the machine are the two bear

wood insulators

1

poki

→

Zbrass spring
for
Connecnon
washer ,
-70"bolt.

. 11"
4 ." .. *
CONTAINING CELL .

194 .

ARRANGEMENT OF ELEMENTS .
ZINC.
FIG . 2.- DETAILS OF BATTERY.

The propeller I mademyself; it is four bladed , 372 ins.
diameter, and about 5 ins. pitch . Up to the present I
have not put on any fittings,
as I am simply aiming at a
уяа
high speed.
The sketches are intended to give some idea of the
motive power and its application . The cells, which are
shown in position in Fig . 1, have to be filled first, and
then put one by one into the boat ; but I think ofmaking
a box to hold the six , with two handles, so that all can

CARBON .

ings ; the rest is all Swedish wrought iron . It is a light
and very powerfulmachine, though of old type.
Since the photographs were taken I have added an
automatic steering gear, which works very well for short
distances, say, from 100 to 200 yards, and presuming the
wind is light. The diagram , Fig. 4, will illustrate the
arrangement pretty clearly , and it may interest readers
who have electrically propelled “ steam 23 boats .
The small motor shown in Fig. 4 is a cheap tripolar
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one, costing about 6s., and any self-starting motor will
do. The watch , seen on the left-hand side, cost only 35.,
so that it is not a very expensive affair. The method of
working is as follows : - When the watch hand completes
the circuit by touching the contact piece, the motor pulls
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In myopinion, electricity is really far better than steam
in a good many ways for a model boat. I have tried
steam , and don't like it ; there is too much bother with
boilers, lamps, & c. I have run this boat in the sea for
three or four hours without taking the hatch off.
A word with respect to the sketches. These are not to
scale, although Fig . 3 may be taken as roughly 4 full
size , or between a 4 and 13. In Fig. 1, I see my draw
ing shows the motor too small ; but while I am willing to
give readers any information on obscure details, I do not
think the average electrical amateur will need much help
in addition to my foregoing explanation and sketches.

The “ Nernst
Electric

Incandescent
Lamp.

RECENT issue of Engineering
describes the latest
6
electric lamp,
which will interest readers of THE MODEL EN .
GINEER . The “ glowers” are made out of a dough of
rare earths mixed with a suitable binding material, which
is pressed through a die and cut off into lengths, dried
and baked. The " glower ” for a 220 -volt circuit is 25

R

PHOTOGRAPHS OF A MODEL ELECTRIC TORPEDO
BOAT DESTROYER .
FIG . 3. — MOTOR TO Drive Boat.
the tiller bard over to starboard , and keeps it there till
the hand passes the contact-piece, when the elastic pulls
the tiller back to a central position, where it is stopped
by a strong screw or pail.

POLANET

DWS

-ring

НА Тc) Н
73
the other
terminal

TILLER
screw

Contact piece
connected to one
terminal of battery
ring

elastic
Fig . 4.- ELECTRICAL STEERING GEAR FOR Model TORPEDO BOAT DESTROYER.
The only difficulty is to gauge the time taken in
turning , and to make the contact piece accordingly..
This latter is shown enlarged in Fig . 4 , and it will be
seen to consist of ( A ) a brass strip with wire soldered to
it, and ( B ) a wooden support.
To drive the steering motor, power is taken from the
large battery , and I find that when the current is on for
both motors, they run satisfactorily, but, of course, at a
und
reduced speed.

millimetres long by 0 63 millimetre in diameter. It is a
non -conductor when cold . In the original “ Nernst "
lamp, the connection between the “ glower ” and the
leads was made by winding a few turns of platinum wire
round each end of the " glower," but trouble occasionally
arose from the shrinkage. To avoid this the connection
is now made by embedding a platinum bead with a wire
tail in the mass of the “ glower.” Any shrinkage of the
glower "" then only serves to improve the contact. When
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ever had. At 6.30 the members all assembled in a private
refreshment room , where tea was served , after which they
returned to Birmingham by the 7.30 train . - Yours truly,
D. V. HOTCHKISS (Hon. Sec. ).
17, Beaufort Road , Edgbaston , Birmingham .
P.S.-The enclosed photograph may be of interest, but
the light was so wretched at the time it was taken that
it was almost impossible to get a view at all. —D . V. H.
Topmast Stays and Crosstrees .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -In reference to the letter from " N. S.,"
in the October ist issue, I should like to make a few
remarks which might be useful to some model makers.

Topmast

Lengt
h
main
of
mast
.
.
Soc
in ket
A FEW OF THE BOATS OF THE EDGBASTON MODEL
YACHT CLUB.
Crosstroo
used to each " glower.” These coils are cut out auto .
matically so soon as the " glower” becomes conductive.
Their life is some thousands of lamp-bours, and their value
as scrap is some 90 per cent. oftbeir first cost. Thewatts
per candle-power are about one-half what is necessary
with the ordinary incandescent lamps. A number aggre.
gating over 55,000 c.-P. have been operating at Pitts
burgh for some time, seventeen 6-" glower " lamps hav
ing been at work for over a year. In this case the average
life has been about eight hundred hours.

of

Length
topmast
.of
7
Socket
in

used with continuous currents the electrolytic action
results in a black deposit at the negative end of the
" glower,” wbich gradually spreads towards the posi
tive terminal. With alternating currents nothing similar
occurs, and the " glowers ” have a life of about 800
hours, which is much greater than when the lamps are
used in continuous-current circuits . The best results
are obtained when the “ glower ” is enclosed in a glass
globe. It is necessary to place a steadying resistance in
series with the " glower,” since beyond a certain point
the resistance diminishes with increase of current, owing
to the better conductivity as the temperature is increased.
The amount of steadying resistance needed is greater when
the lamp is burnt in vacuum , or in nitrogen , than it is
when burning in the open air . As a " glower ” reaches
the end of its life, the voltage rises rapidly ; but up till
then is pretty constant, and does not rise more than 2 or
4 per cent. The beater used to render the “ glower ” con .
ductive in lighting up consists of a porcelain tube wound
with fine platinum wire pasted with cement, a pair being

06
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peak halliards
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Socket
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of socket

Mast.

Jaw of Gaff

IMPROVED CROSSTREE FOR MODEL YACHT.

Model Yachting Correspondence .
The Edgbaston Model Yacht Club .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, —The annual autumn regatta of the Edgbas
ton Model Yacht Club was held at Black Root Pool,
Sutton Park , on Saturday, September 14th , 1901, at
3.30 p.m. A light, easterly breeze prevailed throughout
the afternoon , and the racing was rather fluky.
Dr. Ratcliffe's Aluminia won the 5 raters'match ; Mr.
J. H. Lamb's Petrel sailed splendidly and won both the
handicap matches ; Mr. Tucker's 2 } rater won the scratch
race of its class, giving Florrie the first beating she has

Referring to the accompanying sketch , the topmast is
fitted with a brass tube or socket, which slides over the
mainmast, thus making a sound joint ; the crosstrees are
made from stiff wire , flattened out in the centre, 'and
brazed on to socket. With this arrangement the topmast
is put on and taken off very quickly , the crosstrees, of
course, being always attached .
As to rudders, I think the swing variety are as good as
any, as they give a spring with every motion of the boat.
Rudders with the mainsheet passing through the tiller
are very good ; but for my part no rudder at all. -Yours
SILVER STAR .
truly ,
Blackburn .
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Editor's Page .

number of letters from readers asking for articles
on special subjects they would like to see treated
in our pages, and we need hardly say that these sugges.
tions are appreciated, and in all cases are carefully con
sidered . It would not be possible for us to comply with
every request of this kind, as in some instances thematter
required would be of interest only to a very few , but
wherever we think the information asked for likely to be
of general utility , we make a note of the subject for early
attention . For the benefit of certain of our correspon .
dents, we may mention that we have made arrangements
for the articles on the following : - “ How to Make a
Small Oil Engine,” “ How to Make a Very Simple
Locomotive,” “ Motor-Bicycle Building,” and “ The
Sail. Plans of Model Yachts .”
From the batch of letters above referred , we extract
the following from “ C. A .” :- “ As Imyself —- together
with two more - are about to put down electric light
plants, I respectfully beg to suggest that you devote a
little space for an article on the construction of steam
engines suitable, giving full particulars and drawings.
As I and my friends live about two miles from Birming
bam , you will readily perceive thatwehave not the space
for a model railway, as our gardens are only about as big
as the engine and tender, although all of us would like
such a model. Now , while you give splendid designs of
locos with full details, I have not seen one steam
engine above 4 h.-p. with drawings, and none with
full particulars. I would suggest 54 b.h..p. com
pound, with details as a start, and only giving dimen
sions for smaller or larger engines, as the construc
tion would be the same.”
It is a coincidence
that the offer of prizes by Messrs. Swete & Lyster in
Competition No. 18 should have reached us by almost
the same post, for the suggestion as to the subject of
competition made by this firm almost exactly fits the
requirements of “ C. A.” The only drawback from the
latter's point of view appears to be the timewhich must
elapse before the competition closes and the drawings are
available. We have, however, intentionally given a full
allowance of time to intending competitors, as the subject
is one which will take some careful thinking out, and
we are desirous of getting some really good designs
entered . “ C. A.” will doubtless agree that a good thing
is worth waiting *for.
“ E. M. S.” (Bexley Heath ) writes : - " In the issue of
September Ist there is a description of the smallest model
engine in the world . I think I can remember a photo
graph in the Strand Magazine about five years ago of a
horizontalmodel engine even smaller, which , as far as I
can remember, could (boiler included) be covered by an
ordinary thimble. Steam was, I believe, generated from
one drop of water by a match . Doubtless some of your
readers remember the model I refer to, and would be
kind enough to say whether I am right in saying that it is
smaller than the onementioned in Power . "

209

The Society ofModel Engineers is now entering upon
the fourth year of its existence, and the present time is
The
therefore opportune for new members to join .
meetings of this society are so attractive in character, the
excursions so pleasant, and the benefits derived from the
mutual exchange ofmodel-making experiences so marked,
that the rapid progress hitherto made will be undoubtedly
maintained . One of the most characteristic features is
the readiness with which members help each other over
points of difficulty , and for this reason alone every amateur
mechanic within reach of the meetings should make a
point of joining

New

Prize Competitions.

(For General Conditions see last issue) .
Competition No. 17. - Weoffer a prize of 62 2s,
for the best set of working drawings of a model portable
steam crane, accompanied by a written description of the
model and the methods to be adopted in its construction,
The exact size of the model is left to the discretion of the
competitor ; but it should be capable of raising and lower
ing, slewing, and travelling by its own steam , and should
be powerful enough to raise a weight ofsome two or three
pounds at least. The closing date for receiving entries
will be November 30th.
Competition No. 18. - Two prizes, value respec
tively, £ 5 5s. and £ 3 38. (by Messrs. Swete and Lyster,
of Pietermaritzburg, Natal), are offered for the best and
second best original designs for a small modern type
direct-coupled steam engine and continuous current
dynamo. The donors of these prizes make the following
stipulations :—The output of the dynamo to be not less
than 500 watts, and the voltage to be not less than 50 .
The competitor may make it more if he likes , but due
regard must be paid to the tools at the disposal of ama
teurs who are not beginners. The engine may be of any
type preferred by the competitor, either single or double
cylinder, single or double acting, simple or compound ,
enclosed or open . A design is required that will repre .
sent something more than a toy, and yet within the power
of a good amateur mechanic to build , and capable of
giving satisfaction when made. Complete scale working
drawings, with dimensions of both engine and dynamo,
must be given , as well as all necessary mechanical and
electrical calculations. There should , in addition, be a
full written description of the set, explaining themethods
to be adopted in its construction. The usual general
rules will also apply to this Competition. The closing
date for receiving entries is March 31st, 1902.
Competition No. 19. - Two prizes, value £ 2 28.
and £ i is., are offered jointly by the Editors of the
Photogram and of The MODEL ENGINEER for the best
and second best technically good photographs showing a
locomotive (with or without train ) in motion . Particulars
of train , stop, shutter, & c ., to be given . Each priot, etc.,
must be marked with a motto , pen-name, or symbol, and
must not have the name or address of the sender. It
must be accompanied by a closed envelope, bearing the
motto , & c., and containing name and address of the
competitor. Each competitor may enter as many prints
as he wishes. The proprietors of the Photogram and the
proprietors of THE MODEL ENGINEER shall have the
right of publishing the winning and certificated competi
tions. The competition will be judged jointly by the
Editors of the above two papers, and the last day for re
ceiving entries is July 1st, 1902. The results will be
announced in the Photogram for August, 1902, and THE
MODEL ENGINEER for August ist, 1902.
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Practical Letters

from

Our

Readers ,
[ The Editor invites readers to make use of this column for the ful.
discussion of matters of practical and mutual interest.
Lettersmay be signed with a nom -de-plume if desired , butthe
full name and address of the sender MUST invariably be
attached, though not necessarily intended for publication .)
Reversing Gear for Small Model Locos.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -As promised some time ago, I now have
pleasure in enclosing rough drawing of the Klug " single
eccentric reversing gear arranged for model of a four
wheeled shunting engine, somewbat similar to design
3,755, on page 282 of Volume IV .
As mentioned in my former note, I have had no work
ing experience with it, but it is said to give a very good
distribution of steam , and the several parts of it are very
simple to make. The action is as follows :—To thedriv

rod (VR ) could be divided halfway, and work in a guide
attached to the slide- bar motion plate .
Hoping this description is sufficiently clear, and that it
may be of use to some of your readers, I remain , yours
truly,
J. W. G.
Manchester .

Compound Engines for Model Marine Work .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I have read with great interest the articles
by “ E. O. S.” on suitable machinery for fast model
steamers, and would much "like to see the subject more
discussed by those of " ours who are interested , Surely ,
a subject that is teasing our Admiralty at the present time
is sufficiently interesting for model engineers ! As regards
thedesign by “ Eos" for a double-shaft compound engine,
it is in spite of his remarks) something original. I quite
agree with bim about the steam -eating proclivities of the
common or garden sort of launch engine ; but I think the
fault lies in the working of the valve.

Reversing
ROD
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THE “ KLUG ” SINGLE ECCENTRIC REVERSING GEAR FOR LOCOMOTIVES.
ing wheel crankpin is fixed a return crank (RC ) sufficiently
long to take the eccentric pin ( E ) fitted on centre line of
crankpin and wheel produced far enough to give requisite
motion to the radius-rod (RR ) and anchor link (AL ).
The fulcrum for anchor link is at M , as shown for mid .
gear, but by means of reversing shaft (RS) can be raised
to Fi for forward motion , or lowered to B1 for backward
motion of the engine ; the top end of radius- rod bymeans
of this fulcrum and the eccentric E has a motion imparted
to it somewhat similar to the blocks in Joy's reversing
quadrants.
By attaching the valve-rod (VR) a little distance from
the top of the radius-rod , the requisite motion is obtained
for the lap and lead of the valve, and it also tends to
mitigate any loss of motion through wear and tear of the
pinswhich would have a tendency to make the valve late.
The reversing shaft (RS) is fitted across from one
frame to the other , and the levers on it and connections
are exactly the same as would be required for a link
motion reversing gear.
The sketch herewith is only intended as a diagram to
show the principle of this motion . If preferred the valve

When using steam at a high pressure, we can get most
of the expansive work out of it by cutting off the supply
very early in the stroke. Thus, although the usual prac.
tice is to cut off at about two thirds stroke, I would sug.
gest one-third . In order to get the best effect from this,
the piston must be of larger area in relation to its stroke
than is usually the case . It is, of course, not intended
to advance this as a better method than compounding;
but considering that compounding tandem means two
pistons (with piston -rod connecting them that wants
careful fitting to work steam tight ), it will be found not
far behind the compound in economy of working. This
pressure falls away to nearly nothing at the end of stroke;
but this is not a very great defect, as it does away with
the steam -hammer action of arresting the motion of piston
at each end of stroke.
As to stuffing -boxes, this has always been the model
engineer's bugbear. My experience is that this part of
a model does not usually receive the careful attention it
requires. If glands are well fitted and boxes stuffed just
tight enough to hold back steam and no more, there is
no reason why a stuffing-box should give more trouble on
a model than on a large engine. I should very much
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like to hear more about the method “ Eos ” proposes
to keep back steam from high pressure to low pressure
cylinders on the up stroke. I believe I am right in think
ing that it is something new to the majority of model
WM . BLANEY .
engineers. — Yours truly,
London , E.
On Firing Model Locomotive Boilers.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - I am very pleased to see, in THE MODEL
ENGINEER of October ist, the discussion so freely
started about oil fuel versus methylated spirit for model
locomotive boilers.
In the two articles which appear in the above, it is
curious to note they both differ in their opinions about
the size of my exhaust nozzle, there being a screw on
end of exhaust pipe for this purpose, and I found that
3-32nds in ., as stated before, gives best results with
methylated spirit ; bat could not get any to work satis
factory with the “ Primus ” burner, even though nozzle

the firebox , as everyone knows, is themost efficient part of
any boiler.
With methylated spirit and a self-regulating burner,
which I am at present making, I do not think I shall
have any difficulty in keeping up from 20 lbs. to 25 lbs.
pressure when boiler is lagged and connected to engine.
Mr. Greenly proposes using a burner pinched in at the
sides to overcome the difficulty of getting flame to strike
ends of firebox, but, as a matter of fact, myburner would
notgo into firebox without being pinched in to 2 % ins.
In the course of a month or two I hope to be in a posi.
tion to give my model its trial trip , particulars of which
I shall be delighted to send to THE MODEL ENGINEER
for the benefit of your many readers. —Yours truly,
W. D.
Aberdeen.

Electric Night Light.
TO THE EDITOR OF The Model Engineer.
SIR , -I beg to submit for your approval the accom .
panying illustration , which is intended as a slight modib .

3/16 x 36 iron rod

TOP
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+ CASE

STOP OF

CASE

An & Washer
Or nut

Z

LIFTING ARRANGEMENT FOR ELECTRIC NIGHT LIGHT BATTERY .
was taken off altogether , as mentioned in my previous
article, if Mr. Crebbin will kindly read same again .
I note Mr. Greenly seems to think my single flue boiler
is inefficient ; but if we compare it with Mr. Crebbin's
one, which, if reports in THE MODEL ENGINEER are
correct, is the best working model locomotive in the
S.M.E., I think you will find mine has a decided advan .
tage, so far as the flue and water tubes are concerned . My
boiler, as stated in my first article , has one 134.in. flue,
with fifteen 18-in . water tubes, as compared with one
1 % -in , flue, crossed by ten 4 -in . water tubes. In addi
tion, myboiler has four g-in . water tubes in firebox. I
take the particulars of Mr. Crebbin's boiler from his very
interesting article in THE MODEL ENGINEER of July,
1899, and there is no mention of any water tubes in his
firebox, as suggested by Mr. Greenly as being necessary
with oil fuel.
In the above article I notice Mr. Crebbin says his
steam gauge never falls below 10 lbs. pressure. My
boiler, working with “ Primus ” burner, would probably
not be far below that pressure when cylinders are con
nected and boiler-lagged ; but the flame is not striking
ends of firebox when doing this, therefore it is impossible
ame can be working at anything like full power, since

cation for the raising and lowering of zincs and carbons
of the electric night-light which your contributor de
scribed in your valuable paper for September 2nd . I,
probably like others of your readers, experienced a diffi
culty in obtaining suitable brass wire for the purpose of
keeping the carbons and zincs out of the solution , so
adopted the accompanying plan. The rod is jointed with
a slot and tenon just above the battery case, so that
when the rod is raised to its fullest height it can bebroken
in much the sameway as you would close the blade of a
penknife, and lays down flat on top of case. The handle
for carrying same can therefore be much smaller, thereby,
in my opinion, the complete article looks much neater.
It will be seen by above that no catch to hold the rod
down in solution is necessary. Trusting in submitting
this, my modest illustration and description, that I am
not encroaching on your time and space, and that I have
A. HALL.
made it clear. -Yours truly ,

No. 2 of THE WOODWORKER is now on sale . It con
tains some specially interesting articles on decorative
woodwork, illustrated by original designs, and some
good articles on practical carpentry.
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Queries and Replies .

(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1), Queries dealing
with distinct subjects should be written on different slips, on
one side of the saper only , and the sender's name MUST be in .
scribed on the back. (a) Queries should be accompanied ,
wherever possible , with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed. (4) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually clapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand that someweeksmust elapse before
the Reply can be published . The insertion of Replies in this
column cannot be guaranteed . (6 ) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 & 38 ,
Temple House, Tallis Street, London , E.C.)
The following are selected from the Queries which have been replied )
to recently :
(4426] Tender for Cardboard Loco . H. R. (Leigh , Lancs.
writes : I am makirg a cardboard model of the L.C. & D.R.loco,
as described in the April 15th issue. Could you please give me a
drawing of a tender to scale, as I should like to make one to go
with the engine. In connection with the pair ting of be engine, I
wish to know whether the wheels are included in the " motion ," as
I bave never seen a locomotive with red wheels . With what colour
are the lines on the boiler and wheel splashers picked out ?
We append a drawing of the tender suitable for the cardboard
ocomotive illustrated i . issue of April 15th . It is, as nearly as our

or 20 in s. X 20 ins. ; the furnace should be fitted with cross tubes, or
hanging " Field " tubes. Flue tubes, 4 in . diam . Three or four
“ Primus" No.5 ( 3 ins.) oil-fuelburners are recommended in this in .
stance in preference to the method you suggest using.
(4524B] 'Water- Cooling Tank for Gas Engine. W. M. P.
(Lewes) writes: What size water tank do Irequire for any in. b.b.-P.
gas engine ? The article on constructing a small gas engire in first
volume of THE MODEL ENGINEER has been a great help to me,
and I bave also made the scribing block and drilling machine as
described
in the January number this year, and find them very
useful.
You will require a vessel of about two gallons capacity for the
cooling tank for your engine. We are pleased to think THÉ MODEL
ENGINEER has proved of so much service to you .
(4462 ) Reversing Gear for Launch Engine. H. B. S.
(Carlisle) writes : Will you kindly give me dimensi ns of rev rsing
link for launch engine, as follows : Travel of valve, 5-32nds in.;
distance from centre of shaft to centre of cylinder, 34 ins. ; distance
from centre of shaft to valve spindle gland, 29-16ths ins. Lap of
valve, none." Size of ports - steam ports, 3-32nds in . by Xin .
wide ; exhaust ports, 5-32nds in. by 1 in. wide; bridges, 1•16th in .
We serd a sketch full :ize. As there is no lap on the valve, tbe
eccentrics must have no angle of advance and be opposite each
other . The thickn'ss of the link should be at least 5-32nds in . As
the slip of the die block will be considerable , the slot must not be
made any shorter than shown. If any is made, it should be so that
it is longer. The valve willopen the ports about 1-761h in . in practice.
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information affords, a copy of the actual tenders used with these
locomotives. The reproduction is made so that the scale is the
same as that of the general arrangement of the loco on page 197 of
last volume. Wheels are not included in motion and should be
painted black . Pick out painting with red lines.
(4460 ) Deck Fittings for Model Boats. W.H.W.(Bangor)
writes : I am anxious to make a model of a steamer or saiting
vessel, suitałle for a glass case. Will you please let me know the
name of a firm , or trms, who supply fullworking drawings and
other particulars, such as deck fittings, for making same?
You will be able to get suitable fittings, etc., from either of the
following firms, but we are unable to say whether they will furnish
you with working drawings. The firms in question are Messrs. W.
Paxton & Co., 78, Aldgate Avenue, E.C. and Messrs. Stevens,
22 , Aldgate. City, and toe Clyde Mudel Dockyard, Argyle Arcade,
Glasgow , N.B. You will find some useful information in
Hasluck's “ Building Model Boats " (1/-).
[4515) Engine to Drive a Canoe. R. D. D.(Reading) writes :
Would the following engine and boiler drive a canoe 12 ft. or 15 ft.
long at about three or four miles an hour ?-Single oscillating cylin
ins.. (500 revs. per minute ) ; boiler. Scotch type
der , if ins. X
ins. diam . ?
(page 41, " Model Boiler-making " ), 16 ins. long x as16 described
in
with three burners
Will this supply sufficient steam
he last chapter of .. Model Boiler-making " for vapouri-ing oil ? If
these are not suitable, would you supply me with corrected dimen
sions, an engine with oscillating eng ne being preferred ?
Oscillating engines should not be used except for simple model
work . The cylinder should be about 14 ins. X 2 ins., of the slide
valve, double acting type. The boiler sbould be 24 ins. X 24 ins.,

(4531) Model Boiler. B. A. W. (Belvedere) writes : I sbould
esteem it a favour if you would give me your opinion on the en
closed design for a vertical boiler of sheet copper. I require it to
drive a small engine, single cylindered, 4 in . bore 1 in . stroke, for a
small charging dynamo. " I shall also sweat the riveted joints with
soft solder. (2) At what height should feed pump delivery be
placed ? I require some simple design , as I only get about 3 bours
per week to work at it .
The engine would probably consume if cubic ins. of water per
minute . The proposed boiler has only 22 sq. ins. of heating surface,
and would not evaporate the required amount of water . To give
you a practical example : a boiler we have tested with 38 sq. ins. of
heating surface will evaporate 35 cubic in . per minute, and this
boiler has a water - surrounded firebox and cross -tubes. You had
better construct a boiler as shown on page 22 of " Model Boiler.
making," with , perhaps, the addition of some cross-tubes in the
firebox, after themanner of fire engine bo lers (see April and July
issues of 1900). The boiler you propose would be an absolute failure,
the heating surface being so small and the firebox having no water
space. The eight % in . holes would not be sufficient for air inlets ;
eight 4 -in . holes should be arranged. The pump delivery should
terminate with a check valve, which should be below the level of
the crown of the firebox or below the level of the pre-arranged
lowest water line. The boiler recommended is very simple, and
would have about 75 to 100 sq. ins. of effective heating surface.
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(4463] Manchester Type Dynamo. P. W. H. (Crewe)
writes : I enclose a sketch of a dynamo which I am making. The
commutator has 24 bars, and the armature 12 slo :s. wound with 648
turns of No. 19 d.c.c. copper wire, two sections in each slot, ring
type. (1) Would you kindly give size and amount of wire I should
put on the field -magnets to get the best results ? Please give
probable output. I think it should be about 200 watts. (2) Could
I wind the magnets so that I could work it as a motor from a 230
volt circuit without re-winding the armature ? If so , kindly give me
size and amount of wire to wind it with. (3) Will an engine (steam )
with one cylinder, ains. x 4 ins. stroke, work this dynamo ?
(1) Your dynamo is nicely designed, and there should be no diffi
culty in getting even more than the 200 watts output if sufficient
Dower is available. You can
wind the field -magaets with 8 lbs.
No. 21 s.c.c.c. wire (4 lbs. on each limb) ; of course connecting in
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when the backward eccentric rod is in linewith spindle the engine
will run backward . The link motion enables the engine to be
worked expansively . The valve can have various amounts of travel,
this depending on the position of die in the link. When the link is
placed so that the die occupies a midway position, the valve will
not open the port to any appreciable extent. The curved link is
moved up and down by suitable cranks and links. Kindly see
" Dunalastair " articles for details oflink motion - May 1 and June 1
issues of this year. Weappend a diagram showing the motion for
one position of the crank in three positions of the reversing lever .
If you require information as to the lap and lead of valve , angle of
advance, and other questions on the slide valve , please refer to our
handbook- " The Slide Valve," price 7% d ., post free . For other
types of reversing gears see our Correspondence columns.
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CasLKON
shunt. (2) The dynamo could only be used on the 230 -volt circuit
as a motor by inserting suitable resistances ; otherwise the whole of
the winding must be changed to suit. ( 3) The dynamo will require
about h..p. to drive it. The engine will give this output if driven
at sufficiently high speed and with a good pressure. You can
read.ly work this out from h..p. rules.
(45391 Link Motion . F.E.M. (Barosbury),writes : With regard
to the article on Mr. H. Soper'sModel Railway in your January num .
ber of this year, I should be extremely obliged to you if you could
supply me with a rough sketch or explanation ofthe reversing gear
to the foot is the scale given. If you cannot supply drawings
of link motion of Mr. Soper's locomotive, can you describe any
other way of reversing themotion of themodel ?
We cannot supply you with a drawing of the reversing gear of
Mr. Soper's engine. For details of a reversing gear refer to Decem :
ber ist issue 1900. The Stephenson link motion is as follows : On the
Query No 4539
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Shaft two eccentrics are fixed , one for the forward motioa and one
or the backward . The eccentric rods are of exactly the same
length and are pinned to a quadrant or curved slotted link . The
radius of th : cen're line of this link is the same length as the
eccentric rod,measured from centre of eye to centre of eccentric .
The link has a die fitted to it wbich slides up and down the curved
slot. The die is fastened by a pin to the valve spindle crosshead .
When the link is in such a position that the end of the eccentric rod
of the forward eccentric is in a line with the valve spindle , the move.
ment of the valve willbe that of the forward eccentric ; and vice verså
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No 4603

[4603) Starting Resistance for Motor. A. W. (West Ham )
writes : I have a model of the " Earl's Court Wheel," which I drive
with a small four-pole motor driven by two bichromate cells. As
yet I have only a simple switch , but I find that with this the motor
starts with a jerk and invariably pulls the belt off. Would you
kindly let meknow how to make a small starting switch with four
or five different resistances. A drawing would help me greatly .
Our answer to your query must necessarily be somewhat indefinite
as you do not favour us with any details of voltage, current, etc.
You will probably find a resistance consisting of 2 or 3 yards of the
fine iron wire used by flower sellers will be sufficient, and would
recommend you to try starting the motor with different lengths of
this wire in series, before making them up into a proper resistance
board. The arrangement of the board may be same as in sketch
above.
(4550 ) Engine Proportions. H. J. M. (Burnley) writes : I am
getting out an engine for a motor car - 2 cylinders, 24 ins. diam . by
31 ins.stroke ; boiler pressure 160 lbs., to run at 400 revs., and should
be pleased if you would give me sizes of steam pipes, ports, necks,
flywheel, thickness of cylinder, & c., all castings being of steel, and
also whether a slide or piston valve would be the more suitable.
Would a boiler feed pump work off the crosshead ? Also , where I
could get a book on same, or a paper containing articles on same ?
Cylinder walls, 3.16ths in . thick ; steam ports, 76 in . by 3-16ths
in. ; port bar, 3-16ths in. ; exhaust ports, 7 in . by 1 in . ; steam
pipe, 1 in . diam . outside ; exhaust pipe, in . diam . outside, both
15 S W.G thick Slide valves would be more certain in working the
pump from crosshead , but reduce stroke by means of a vibrating
lever.
(4558) Accumulator Capacities. T. G. W. (Largo) writes :
( 1) In your " Small Accumulators," Chapter ïïi, you describe how
to make a 12-volt 32 ampère-hour accumulator, 6 c lls, each with
3 positive plates, 8 ins. X 6 ins. X 3-16ths in . Would you kindly
let me know how you work this out, so tbat I could construct accu .
mulator for any number of ampère-hours I want? (2) In another
part of the book you reckon that each square foot of positive surface
has a capacity of 6 ampère-hours. Do you couot both sides of the
plates and edges or only one surface ? (3) Also , in connecting six , or
any number of cells in series, is the ampère -hour capacity equal only
to the square feet of positive surface of one cell, or is the positive
surface of all the cells counted
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( 1) The rate of storage taken in working out this example is
16 ampère -hou's per square foot of + plate surface in one celi.
Both sides of the + plates are counted, and the total area amounts
to 8 ins. x 6 in . x 2 (for the two sides) ~ 3 (for three plates) = 312
sq. ins.
This is equal to slightly more than 2 q. ft. (actually
2 1-6th sq . fc.), and the additional amount provides a surplus
storage capacity, which allows the full 32 ampère-hours to be used
without entirely discharging the cells. (2) The statement that
6 ampère-hours per square foot of + plate surface is the capacity of
an accumulator is an error. It should be 16 . As a matter of fact,
the capacities of different accumulators vary enormously, say, from
10 to 40 ampère-hours per square foot. Amateur-made storage cells
are usually low in efficiency, and an average of 16 ampère-hours per
square foot is therefore used in these estimates. (3 ) See reply to
Query No 2664 (1), Otober 15th issue, 1900.
(4542] G.E.R. Mixed Traffic Locos. R. S. B. (Leyton),
writes : Will you kindly give me drawings of G.E.Ry's. four-coupled
engine, No. 469 ; also front elevation ? I wish to work engine with
a pair of oscillating cylinders. Would you kindly state : (a ) Size of
cylinders necessary for 56 in . model; (b ) thickness of copper
necessary for boiler ?
We here with give sketch of the mixed traffic engines on the
G.E.R. “ 420 " class The cylinders for 58 in. scale model, 5& in . by
14 ins. or 9-161hs in . by 1 % ins. ; boiler 1-16th in . thick. Wehave no
information from which we could prepare a front view , but for the
58 in. scale model the width of the cab sbould be 4 % ins., and width
of footplate 4* ins. ; distance between out: ide frames 433 ins. Buffer
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(1) This depends upon the style of lighting, The method
advised is to have a lamp of 8-candle-power to each tcol, say lathe,
grindstone, & c., and one 16-candle-power for the centre of the
room . Never use more than 32 candle -power at the same time.
Run the lamps from accumulators. Suppose the capacity of
accumulators to be equal to lighting 32 candle-power for six hours
continuously (voltage being 25) the capacity must be 3. ampère
hours. This would be met by a battery of 13 cells, each containing
3 + and 4 plates, 8 ins. by 6 ins. Dynamo would need to be
of 150 watts output, 4 to 5 ampères at 35 volts, and must bave
either drum or ring armature and be shunt wound. Dynamo
would light about 50 candle-power direct ; but if used to run the
lamps installed for the batteries, a regulating resistance must be
used, as lamps must be run at a lower voltage, and the utmost
lighting power would be five 8 -candle-power lamps = 40 candle
power total. (2) About 8 b.h.p. as required. Single cylinder
engine : 2 ins. by 3 ins. cylin der, speed 350 revs. ; boiler pressure, 35
lbs. to 40 lbs. : double cylinder engine : fins, by 21 ins. ; compound
engine : if ins. by 2 ins, and 22 ins. by 2 % ins. speed as above.
(3) Vou are well advised in selecting a big boiler. A boiler
similar to that illustrated on page 35 of Model Boiler Making,"
excepting that, as working pressure might be reduced to 40 lbs ,
the shellmay be 18 in . in thickness .
[ 4582] Purifying Acetylene Gas. E.M. (Wimbledon )writes ;
I shall be glad if you will describe an efficient means of purifying
and drying acetylene gas.
Acetyleae gas can be rendered pure and dry enough for practical
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Centres are the standard dimension , 5 ft. 9 ins. centres, and height
from rail to centre of buffers is 3 ft. 5 ins. Inside frames are 4 ft.
apart. Leading wheels 4 ft. diameter with 10 spokes. As the
driving wheels are small, the firebox may be placed on top of frames
and may extend over the trailing axle. The maximum width and
length can be by this means obtained .
(4565) Electric Night- Light. “ BATTERY " (Rotherham )writes:
(1) How is it that the writer of this article on the construction of
an electric night-light set takes the bichromate battery for the
night-light ? and (2) What does he take out the zinc for ? (3) Why
not employ 3 cells and get a 5-volt lamp, and not 34-volt ; and
(4) What am pères does a 4-volt lamp take at 1 c..p. ?
( 1) The bichromate battery is chosen , as stated in the article, to
enable the maker to run the light for some time continuously in .
stead of merely for a few seconds at a time. (2) The zinc is
removed from the liquid in a bichromate battery because it would
otherwise be consuming when no current was passing, and would ,
therefore, be wasted . (3) This can be done if preferred. (4) A
I c.p. lamp of high efficiency, taking + volts, would require about
10 ampère to light it fully :
[4566] Dynamo to Light a Workshop. E. Y. ( Tavistock )
writes : (1 ) Kindly state what size and candle -power dynamo i
should require to light a small workshop 9 ft. square by 6 ſt. high,
the dynamo to be suitable for charging accumulator ? (2) What
size single cylinder, also double cylinder, or compound vertical
engine, I shall require to drive same at not too high a speed ?
(3) What size vertical boiler would be required to engine - a boiler
with a large grate to burn coke, so as not to require frequent
stoking ?
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purposes by passing it over irays containing fresh " bleaching
powder." The impurities , besides particles of dirt mixed with
moisture , are mostly sulphuretted and phosphoretted hydrogen , and
these are eliminated by above-mentioned chemical. Further drying
can be done by means of caustic soda if absolutely necessary. It is
presumed that the gas is to be treated in a thoroughly practical
manner for such purposes as house-lighting, & c., where it isessential
to have pure dry gas. Ofcourse, the simplest plan is to pass the gas
through a filter of dry cotton wool, but this is only suitable when the
apparatus is to be as light and compact as possible ; for example ,
in a bicycle lamp.
EL
[4587] Engine Proportions. B. A. S. (Harlesden ) writes : I
have a set of castings for a marine engine, the cylinder is bored
178 ins., the stroke is 178 ins. Will you kindly answer the following
questions :-(1) What size would the steam and exhaust ports be ?
(2) The size of steam pipes , and whether copper or brass is best ?
(3) The size of boiler required ; also if sheet steel or iron is best and
the thickness ? (4) Would any boiler illustrated in “ Model Boiler
making " be suitable ? (5 ) Would petroleum do for fuel, and what
burner would it require ? (6) What power would it be, also what
speed would it run at ?
(1) Steam ports, 5s in . * % in.; exhaust port, in , X. 3-16ths
in . or 7-32nds in . ; lap of valve, 1-16th in.; travel of valve,
5-16tbs in. full. (2) Steam pipe, I in. bore ; exhaust pipe, yain .
bore ; these pipes may be either of copper or brass. (3) & (4) The
boiler on page 46 of " Model Boiler-making ” is suitable, and
(5) will require two 3-in . Primus burners to fire it. (6 ) The engine
should develope about 1-6th b.h.-p. Speed advisable is about 300
to 400 reys. per minute .
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(458 ) O.W.R. Locos, “ Atbara " Class. T. B. (West
Bromwich ) writes : Will you kindly giveme the following particulars
for a fin . scale model of No: 3373 * Atbara " G.W.R. Locomotive :
Length and width of frames for loco and tender ; gauge of rails and
diameter ofwheels ; distance ofwheel centres and general dimensions
of boiler. A sketch similar to the one shown in Query No. 3006,will
greatly oblige.
We append a drawing of the " Atbara " class , 6 ft. 8 ins. four
coupled express locos on the G.W.R. Scale of drawings , 1.6th
full size for in. scale model. Distance between outside frames,
6 ft. 7 ins.; distance between bogie frames, 5 ft. 10 ins. ; width over
footplate, 8 ft. 3 in . ; gauge for in. scale model, 3 17-32nds ; out.
side shell of firebox, 7ft. long ; boiler barrel, 4 ft.64 ins. by 11 ft.

G.W.R.

would be lessened and the heating surface would not be augmented
to any appreciable degree and further the flue would be very
restricted in capacity. There is no device whereby the boiler can be
kept low and at the same time allow it to make steam in sufficieat
quantity, with such small boats, when fired by methylated spirit ;
methylated spirit requires comparatively a great height of firebox .
Weappend a sketch of an arrangement which would not cost you
much, and would considerably improve the evaporation of the boiler.
With this arrangement you could use either a vapourizing spirit lamp
or an ordinary wick burner ; the former ought to do well. You
might use steam jets up tbe chimneys, but be careful and make the
nozzle small --not greater than 1•320d in . in diameter. Turn the
exhaust steam from engine up the chimneys. Of course you must
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loog ; driving wheels, 6 ft. 8 ins., 22 spokes ; bogie wheels, 3 ft. 8 ins.,
12 spokes. Tender same as that illustrated in July 15 issue, Query
No. 3864.
[4587) Boiler for Model Steamboat. E. W. (Southsea )
writes : I am n aking a model of a cargo boat, 4 ft. long by 6 ins.
beam , 6 ins. deep. The boiler I have got for her is a horizontal,
3 ins by 12 % ins. long, made of a piece of copper tubing, the ends
lapped over and then brazed . The space I have in the boat is
22 ins. long, 5 ins. wide and 6 ins. deep, which tapers to the bow to
34 ins. wide at the top and 2 ins. at the bottom and 45 ins. deep ; the
difficulty I have is how to get up steam . I have tried methylated
spirit burners underneath , but cannot get up steam quickly enough
-it takes twenty minutes. Could I put a it -in. flue through the
boiler and use boiled methylated spirit, as described in your M.E.

ALTERATION OF MODEL
FOR STEAMBOAT.

BOILER
Query 4587
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'spirit Vaporizer burner
As in Mạ Drewry's Model, see Foz. 1900. 155ue

for Februarv, 1900 ? If I had it that way would a smokebox at
the end do, and not have the funnel through the boiler ? Would a
steam jet in the funnel do instead of ventilation holes through
bottom of boiler ? Would you be so kind as to send me sketches ,
etc., of the best way to get up steam on this boiler ? I want to
keep her as low as possible in the boat ; I do not want to go to any
expense .
You do not state whether the boiler has at present any vertical
fiues through it. In such cases a drawing to scale of the article
is a very great help to us, in answering, querists. The fault
with your boiler seems to be insufficient heating surface. Wedo not
think that the proposal to use a1.in. flue (horizontal) through the
boiler would result in much success, as the water and steam space

1718 19 20 Sagle of feet.

Query
14581

have ventilation holes in sheathing at bottom to allow air to get to
the fire . With the arrangement we propose , allow some of the
products of combustion to pass over top of boiler and remainder up
the flue tubes as indicated .
[4602) Model Launch Boiler . E. L. C. (Dublin ) writes :
Would you kindly answer this query in your next ? What size
bciler would be required to drive a two cylinder launch engine,
cylinders 1 in . diameter and 1 in. stroke, the boat to be about
a ft. 6 ins. long ? I have only recently started to get your paper and
intend to continue to do so.
The engines are much too large for the proposed boat: the length
should be about 5 ft. to 6 ft . Boiler illustrated in “ Model Boiler
Making ," on page 40, would do if enlarged a little, to say 8 ins.
diameter by 17 ins. long. If oil fuel is used, the boiler illustrated on
page 43, of the Yarrow type, would steam very well. The engines
must be fitted with a pump if the latter is used .
(4610 ) Resistance of Relay . E. B. (Bridport) writes : (1) Some
time ago you had an article in The Model ENGINEER on how to fix
up a wireless telegraphy station, in which it was stated that the relay
must have a resistance of at least 250 ohms. Why is it necessary to
have such high resistance ? As I thought the lower the resistance
the better, as it would allow more current to go round the magnets ;
also why do they always have such high resistances for galvano
meters and voltmeters ? (2) I want to make a resistance coil to use in
circuit with a dynamo giving about 50 volts. Will you please give
methe kind , size and amount of wire to be used, and the different
lengths I shall have to cut for fixing to studs for different resistances,
want to use as low as 1 ohm , or even less. A sketch of details will
greatly oblige. (3) What kind and size of wire is it that is wound
on the G string of a violin , and would that do for a resistance coil ?
(1) A relay with high resistance is used in wireless telegraphy ex
periments because a very great length of fine wire must be wound on
the coils of the relay. The resistance is the outcome of necessity ;
but the enormous potential of the " waves " of electricity wbich
impinge on the coherer make the resistance a matter of very small
moment. The coils in a galvanometer are of high resistance because
it is also necessary to have a large number of turns of wire in a small
space ; whilst in a voltmeter high resistance is a very important
feature, because the reading of a voltmeter must depend on the
pressure or voltage (wbich is magnified by a number of turns of
wire ), and the quantity of ampères must be kept as low as possi: le .
(2) A wire table , giving a large number of particulars of copper and
other wires, was given in January ist" issue of THE MODEL
ENGINEER this year, and will enable you to calculate a suitable
size and length of wire for your purpose. You do not give any
information as to the current in ampères, nor do you say whether
on thisThedepends
not;
litile space
are to ofoccupy
the resistance
coils
atten
used.
shouldor be
wire which
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commenced operations on a motor vehicle of any sort. It would
even prove a useful reference book to many who have a less direct
interest in motor work, since it includes a very wide range not only
of the various types of machines at present on the market, but
covers a great variety of accessories, and is most fully and care .
fully illustrated. Of course, the firm provides not only complete
cars, motors and finished parts, but castings and forgings in the
rough in complete sets or individual pieces are supplied . The
price of the catalogue, which consists, by the way, of a hundred
farge pages, is 6d. post free to Model ENGINEER readers.
John Spencer, Ltd., Globe Tube Works, Wednesbury , Staffs.
-The 21st edition of Messrs . John Spencer's catalogue contains
particulars of a vast number of the specialities of this well-known
fir n . Readers who require at any time iron or steel tubes and
fittings for gas, water, steam , or hydraulic purposes in quantity
should certainly obtain the list. Boiler tubes, compressed air
tubes , poles for all electrical purposes, coiled tubes, and boiler
mountings are amongst the more special applications to wbich the
firm devotes particular attention.
Electrical Sundries Manufacturing Co., 152, Grey Mare
Lane, Bradford , near Mancheiter. The second edition of this neat
price list is to hand from this firm , which , as may be gathered from
its title, is prepared to supply anything in the shape of electrical
sundries. Bells, batteries, dynamos,and allaccessories comewithin
this category, whilst many readers may be glad to note that prices
of brass and o:her rods and tubes are quoted, and castings from
customers ' patterns made at moderate prices in brass, iron, and
aluminium . A generous offer is made to members of the Society of
Model Engineers, who will be quoted special low prices. Appli.
cations for these terms to be made through the respective sıcre .
taries. The price list will be sent post free to any reader of The
MODEL ENGINEER .

the outside of a G violin string varies somewhat according to the
value of the string, and is sometimes silver , German silver, or plated
copper wire. It is too fine for use as resistance wire, except for very
small currents.
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Supplies .

The “ L. K." Repair Shield .
The Nottingham Cycle Company, Limited , 3, Station Street,
Nouing ham , supply the " L.K. Shield , a sample ofwhich has been
supplied for our in-pection. Itis a simple app iadce for repairingmore
or less permanently any serious gash or torn place in an ordinary
pneumatic bicycl: tyre. The special feature of the shield is the

--method by which it is attacbed, four small books being provided to
fasten it to the rim of the wheel. These prevent it from shifting at
any time. The shields are made in three sizes, so that readers
should state the size of their iyre when ordering one. Particulars
will be sent to anyone mentioning THE MODEL ENGINEER, and
enclosing a stampfor postage.
A New Wimshurst Electric Machine.
One of the leading specialities manufactured by the Empire
Electric works of 25 and 27, Third Avenue, New York, U.S.A., is
an excellent little Wimshurst Electric Machine. This is a first- class
production in every respect, and guaranteed to give perfect satis
faction. The plates are 8 ins, in d'ameter , giving a spark i in . in
length. The machine is an improvement on the ordinary static
machines, and is asmuch superior to the Holtz machine asthe latter
is to the old frictionalmachines. It is self-cbarging, and will work
under any conditions of weather. The Holtz and other types of
machines have to be charged by holding near them a sheet of bard
rubber ,which has been excited by rubbing wi h a cat's skin , when,
if the atmo phere is perfectly dry, the machine will charge, other
wise pot ; hence it has only been possible to use such machines
during the winter months, when the air was dry. All these defects
are overcome in the Wimshurst machine. All the parts for above
machine, with plain and minute instructions for putting together,
with book of interesting experiments can be had for 3 dols. 50 cents.
Nameplates for Model Engines .
The Endolitbic Manufacturing Co., Ltd., 6 % , Fore Street,
London , E.C. The sample brass nameplate submitted by this firm
forour inspection is a very neat production in a style well suited for
model engine purposes. There are so many instances where readers
require a neatly engraved label that we are glad to draw their
attention to this firm , who manufacture small or large plates in
brass, copper, white metal, ivory , etc., for nameplates, switch -board
labels , and other similar purposes Readers communicating with
the firm will oblige by mentioning The MODEL ENGINEER.
Catalogues

Received .

Clyde Model Dockyard and Engine Depot, Argyle
Arcade, Glasgow , N.B. - A new list to hand from this firm is
de cribed as a special illustrated copyright list of engines, yachts,
dynamos, electrical and scientific novelties, etc., at reduced prices.
Some of the models particularised are a 1901 design " C'yde Built
model racing yacht, model torpedo boats and warships, a model
submarine boat (which is capable of diving and returning to the
surface at intervals), and a complete half-inch .cale model of the
Caledonian railway express locomotive “ Dunalastair." It would
be needless to add that a large number of other models of interest
to readers of this journal are described in this catalogue, which
will be sent, post' free , to any reader mentioning The MODEL
ENGINEFR.
London Auto - Car Company, Ltd., 182, Gray's Inn Road,
London , W.C. This handsome catalogue should be in the hands
of all readers who either contemplate building or have actually

Model Engineers at Stratford .
At the conversazione of the Stratford Congregational
Church Literary Society , held on October ist, a number
of interesting models were shown by members of the
Society of Model Engineers. These included a model
loco with haystack boiler, some models of old railway
coaches, an old pattern model marine engine, and a
model horizontal engine with vertical boiler, all lent by
Mr. E. D. Löwy ; a model locomotive by Mr. Jas.
Crebbin , a model G.N.R. loco by Mr. W. T. Bashford ,
a model loco by Mr. A. M. H. Solomon , and a model
steam launch by Mr. H. C. Willis. Messrs. W. Martin97
and Co. showed the large scale model loco “ Martina,”
and Mr. C. E. Oxbrow exhibited some clever engineer
ing drawings. One of the most attractive items on view
was a well-designed working model of an electric loco
motive, exhibited by Messrs. F. J. Burnbam and Terry .
This was shown running on a track about 20 ft. long, and
worked most successfully. The current was taken from a
set of accumulators lent bo Messrs. Fuller & Co. The
American Electric Novelties Company also made a
brilliant display with their portable electric lighting
appliances, and the Great Eastern Railway sent the fine
model of the “ Claud Hamilton ” loco which they had on
view last year at the Paris Exhibition.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS . should be accom
panied by a stamped addressed envelope for return in the event of
rejection , Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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 apparatusand price lists, & c., for review , to be addressed
to The EDITOR, " The Model Engineer," 37 & 38, Temple House,
Tallis Street, 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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Simple

Home-Made Lathe.

By W. BLANEY.
'HE following description of a lathe I have had in
TH Frequeninge de mise este ce leares magVehof in
terest to the beginner in model making who is
beset by the vexed question— “ How to obtain a lathe for
next to nothing.” I propose to describe how I have done
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bearing was 1•16th in . smaller in diameter than the front
one, and the consequent shoulder on the spindle occurs
just in the right place to take the end thrust. A piece of
boxwood was roughed out to form a pulley ; this was
driven on to the end of spindle, which was squared with
a file, and extended 172 ins. beyond the rear bearing.
The whole was then mounted on a block of hard wood
cut out to fit its irregularities. A stout screw secures it
in place.
B
1s

bolt with
wing nut behind

Loose washer

This sides

Fic 4

{ Shoulder
on spindle

same as ]
{sam
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under neaths
A SIMPLE HOME-MADE LATHE.
some ticklish jobs on this humble tool; so those who
would like to make a similar one, may have no qualms
about its usefulness once it is made.
I commenced business with the headstock . This is a
portion of an old rotary sewing machine ( Fig. 1) which
had served its purpose and was consigned to the dust-bin .
I took it to an obliging blacksmith , who broke off the
portion I wanted and screwed a thread on my mandrel.
The result was an oddly-shaped lathe head, containing
two long bearings and a perfectly -fitting spindle. The rear

The lathe bed is simply made. Two lengths of 3 ins.
by 4 ins. pine are bolted together at each end, two pieces
of i in . hard wood being placed between them where the
bolts pass through (Fig . 2 ). This was planed over level
top and bottom , and mounted on blocks at each end to
raise it the necessary height.
The headstock was fixed to bed by glueing it in posi.
tion after carefully fitting it, and bas never come loose.
The tailstock is cut out ofa piece of hard wood to shape
shown in Fig. 3. Two pieces, 58 in. thick , are screwed
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hardwood circles. These wood chucks can be cut about
to fit any odd-shaped piece of work , and are easily
renewed .
A driver chuck ismade by screwing a stout screw right
in the centre of one of these chucks, and turning the head
down to a point, the driving pin being simply a longer
screw screwed in the requisite distance away from the
centre. I made a very good drill chuck out of an old
American brace , as shown in Fig . 7. I cut off the part
shown, and, by driving out the plug of iron from the
inside, obtained a clear hole, which was quite central ;
this was tapped to fit on the mandrel. The chuck so
made runs very true.

Fig . 6

A SIMPLE
Chuck .

S

f

up to shoulders, as shown. This increases the rigidity of
the back centre by presenting a larger contact surface to
bed . The back centre is a piece of steel rod ( A ) pointed
at one end, and fitting into a short length of stout brass
tube ( B ). This tube is forced into a carefully bored -out
hole in tailstock ; it is tapped inside for the near half of
its leng h , and a long screw working in this serves to ad
vance the back centre up to the work . A small tighten
ing screw is passed through a hole in the top, and works
in a tapped hole in brass tube. A hand -wbeel is fitted to
the long screw at W.
The band rest is shown in Fig . 4. It is in two pieces,
and was cut out of a piece of 38 in . sheet iron with a cold
chi- el, and bent and filed up to shape. It will be noticed
that the top piece can be placed in any position out of
square with the centre line of lathe, aswell as highered or
lowered . I find this very handy fur awkward jobs. The
surface where the tool se ts upon is serrated, like a file ;
this prevents the tool slipping off so easily when the rest
is being used out of square. The clamping-down bolt and
tightening handle are shown in sketch .
I at first used this lathe as an accessory to the ordinary
work bench ; but the trouble of lifting it on and off in .
duc.d me to make a sp- cial table for it, where it reposes
for good . This is made about as simply as it could be.
It is clearly shown in Fig 5 Procure a board of i in .
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METHOD OF
TURNING AN
ECCENTRIC .
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LATHE BENCH .
thick pine, 11 ins. wide, and cut off two lengths of
2 ft. 6 ins. for the uprights, and one length of 3 ft. for the
top. Cut one le, gth of 2 ft. and split it down the middle ;
plane these pie es all over, and then glue and screw the
narrow pieces on the bo tom ends of uprights, as shown.
The top is then screwed in place. Cut out two triangular
pieces of the same wood, and fit these into the corners of
the structure , and screw in place ; see that the grain of
these pieces runs across the co ner, as shown . Now ge
out eight blocks about 8 ins. long by 2 ins. square, and
well glue these in pace - two each side of each corner
piece. Four iron angle; are screwed on the bottom , and
screws fix these to lhe flor. The whole structure is then
considerably stronger than it looks. There is sufficient
space to allow a small drawer to be hung on runners
under the table , as shown in photograph.
The treadle and wheel is self-contained , on an iron
base, and originally did duty driving a clock-maker's
la he. It will be seen, however, that the table described
allows an ordinary crankshaft and wheel to be easily
fitted ,
For chucks I obtained half a dozen brass nuts the right
size to screw on to the mandrel nose ; these were at first
soldered , but aiterwards brazed to small discs of iron , as
shown in Fig . 6. Four holes drilled through these
iron discs aliow screws to pass through into i-in. thick

So much for the lathe ; now for how to use it. If tbe
beginner has had no experience in hand -turning, his first
attempt to apply the tool will probably commence by the
work Aying out of the centres in any direction, and ter
minate in a bad impression ; but a little practice will
soon rec ify both these troubles. There are several good
books on the subject of turning, and by carefully studying
these , and practising on odd hits of wood and me al, the
beginner will soon obtain sufficient skill and confidence to
proceed.
The method of turning and fitting an eccentric and
sheave is shown in Fig . 8
Take a plate of 3-16ths in .
brass of the shape shown , and drill a hole near one end
to allow a screw f to pass through into one of your wood

Fig . 7

DRILL CHUCK MADE FROM AN AMERICAN BRACE.
chucks. At the opposite end of plate a curved slot is cut
(s) and a screw passes through this into chuck ; both hole
and slot are countersunk, as screw heads must not pro .
ject. The eccentric is sweated on to the plate with soft
solder, the plate being removed for the process. It should
be so placed on the plate that ny loosening the screw in
slot and shifting the plate on the axis of the opposite
screw , the boss and eccentric will alternately come into
central line of lathe. Wewill commence by turning the
boss all over and then drilling hole for shaft in centre. To
do this take the requisite size of twist drill, and hold it in
drill chuck ; feed up aith back centre, holding the drill
chuck tight by hand to keep it from revolving. The hole
should be started by the point of a graver being applied
to the very centre of boss. The plate should then be
shifted to turn the eccentric. The travel of same can be
easily measured and adjusted during this process.
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The sheave can be soldered to this plate, and bored out,
care being taken to measure this correctly. After being
bored, se parate it from plate, and drill and tap the holes
for screws in lugs ; then , with a fine saw , cut the sheave
in halves, and remove the burr from the inside, place it
over the eccentric , and fit the screws.
The method I use to drive work of small diameter ,
such as a 1-16th in . steel pin or less, is as follows :
Mount one of the chucks, and fix a small plate of
1-161h in . brass in the middle by screwing or nailing
round the edges ; tread the lathe, and touch the very
centre with the point of ihe graver ; drill a hole through
this of less diameter than the rod you wish to drive ;
now slightly square the tip of the rod with a file ; apply
the squared end to the hole, and give the rod a light
tap with a hammer. It will then sink in sufficient to hold
firmly. Of course , the other end of rod will be held up
by the back centre or — as in the case of turning a piston
on the rod by a carrier. This is easily made by screw .
ing a block of wood to lathe bed, and fixing a plate of
brass to it in such a position that a hole drilled in the
plate the size of rod comes in the centre line of lathe.
The back centre is then brought up to keep the piston-rod

MR. BLANEY'S SIMPLE HOME-MADE LATHE.
from being pulled out of the chuck by theaction of tool on
piston. In this way the piston can be turned quite true
with rod.
To sharpen very small drills, I face one of my wood
chucks with the finest grade of emery cloth . By holding
the drill between the forefinger and thumb, and resting
the side of the hand on the lathe bed , it becomes a very
easy matter to sharpen small orills accurately .
Enough has been said to show that model engineering
is a possibility on such a humble lathe as is here described.
And I venture to think that the amateur who makes his
own latbe, however simple, has a field before him for the
exercise of his inventive faculties that the possessor of the
perfect lathe cannot realise .
The steamer Lucania , which sailed from New York on
September 21st for Liverpool, and arrived there on Sep
tember 27th, reports having communicated for two hours
with the steamer Campania in mid ocean by mans
of wireless telegraphy. " The shortest distance in which
communication was effected was thirty -three miles, and
the longest sixty- five miles. Many messages, says the
Railway Review (Chicago, U.S.A.),are reported to have
been exchanged .
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"HE following are the dates of the ensuing meet
ings, which have so far been arranged by the
THE
Committee :
Nov. 13. - Annual General Meeting for Election of
Officers, Revision of Rules, etc.
Nov. 30. —Annual Conversazione.
Dec. 12.- Ordinary Meeting .
THE CONVERSAZIONE.
The Annual Conversazione of the London Society of
Model Engineers will take place on Saturday, November
30th , and it is particularly 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, Mr.
HERBERT SANDERSON , The Mount, Ealirg, W., to say
what they expect to be able to do. It is hoped that a
large number of working exbibits will be shown. The
committee have the arrangements well in band , but the
earlier they are acquainted with the nature and number of
themodels the better they will be able to organise the
Conversazione ; early notice is also necessary that the
names of exhibitors and their exhibits mybe placed in
the programme and suitable spaces allotted. All informa
tion can be obtained from the Secreiary , as above, to
whom applications for tickets, & c., must also be sent.
THE LIBRARY.
The recentadditions to the library are Elliott's “ Gas
and Petroleum Engines,” presented by Mr.'A . Loebl and
Messrs. T. and T. G. Jones' three excellent books on
“ Macbine Drawing,” presented by the authors. These
should prove invaluable to members in search of modern
designs in engines and machinery. Mr. H. Woodruffe
has also kindly presented a copy of “ Dynamos and
Electric Motors." The volumes have been numbered as
under :
58. “ Gas and Petroleum Engines.” A. G. Elliott.
59. “ Machine Drawing,” Book I. T. and T. G. Jones.
60. “ Machine Drawing,” Book II, Part 1 . T. and
T. G. Jones.
61. “ Machine Drawing ," Book II, Part 2 . T. and
T. G. Jones.
62. Dynamos and Electric Motors." P. N. Hasluck .
Provincial Branches.
Glasgow . – The members and a few friends of this
branch visited the laboratories at Blythswood, hy the kind
permission of Lord Blythswood, on Saturday, October 5'b.
Wewere very kinoly taken round by Mr. Allen and Mr.
Ismay, electrical and mechanical engineers respectively ,
and were shown all ihe tools in connection with the elec
trical and mechanical engineering, such as taps (all sizes),
vertical lathes and shaping m.chines, & c. * One of the
latest devices was a wheel fixed between the centres of
the lathe, ard driven by a motor, and by an ingenious
method this wheel was ground practically true. We also
saw a little device by which could be ascertained how
much a shaft was out of centre ; it is capable of register
ing 1-1000th part of an inch. We were next treated to
an electricalexhinition by a Wimshurst machine (this being
said to be ihe largest machine in the world ). It can
produce a spark from anything up to 12 ins. An exhibi
tion of wireless telegraphy was shown by means of appa
ratus in communication with the Wimshurst machine, and
this was followed by a demons'ration of x Rays by the
same means. At the close of the visit Mr. Rogers, in
the name of the members of the society , thanked Mr.
Allen and Mr. Ismay for their kindness to themembers. —
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ANDREW LANG , Hon . Sec., 11, Dale Street, Bridgeton ,
Glasgow .
Stroud . –The first preliminary meeting of the Stroud
branch of the Society of Model Engineers was held at the
Stroud School of Art on Friday, October 4th , when a
most successful start was made. Members and visitors
had an opportunity to inspect the models and apparatus
which were on view . Mr. Apperly's double cylinder
horizontal engine, 4.in. stroke, 178.in. bore , was much
admired , as was also Mr. Tanner's fine model horizontal
engine and boiler. A most interesting model was of one
of Watt's early beam engines, which was nearly a bun
dred years old. Mr. A. White exhibited a small hori.
zontal engine and boiler, and Mr. C. Gripper a torpedo
boat destroyer, Viper, length , 50 ins., beam , 5 ins., ftred
with twin propellers, guns, torpedo tubes, searchlight, all
silver-plated, which was of special interest. A Wimshurst
machine, electric motor, and several cells and electric
appliances were lent by the School of Art. The
chair was taken at 7.45 by Mr. P. Evans, J.P.,
a shor spee , encouraging those pre
who
sent gave
to become t modelch engineers,
and to finish
whatever they began ; not to leave off as so many did ,
and to bear in mind that what was worth doing at all,
was worth doing well. The following officers were
elected for the first year :-President, Mr. C. Apperly ;
vice president, Mr. T. G. Smith ; hon. sec., Mr. T.
Newsome ; hon . treasurer, Mr. C. Gripper ; committee,
Messrs. W. Crowe, A. E. Drewe, and W. H. Tanner .
It was decided to fix the ſee at 34. per annum , and is.
entrance- fee after January 1st, 1902, and that the meet
ings should take place the first Friday in the month . It
was also decided that the committee should meet for the
drawing up of the necessary rules before the next meet
ing, which will take place on November ist, at the School
of Art. Mr. Evans then proposed that there should be
honorary members , and offered to head the list with half
a -guinea . The proposal was agreed to. The meeting
was brought to a close at 9.15, when a hearty vote of
thanks was given to the Chairman. - T . NewsOME , Hon .
Sec ., School of Art, Stroud .
Bradford . - Ameeting of the Bradford branchwasheld
at the Coffee Tavern , Tyrrell Street, on Monday, October
7th . Af er theminutes of the previousmeeting had been
read and passed , a discussion took place on _ Would a
model Corliss engine work with any good results ? ” Mr.
Pell then exbibited a finished Corliss cylinder, and Mr.
Wilson a pair of single -acting compound cylinders . A
visitor showed a double high -pressed piston valve engine,
and the meeting terminated about 10 p.m.
The following meeting of the above branch was held
on Monday evening, October 21st, at the usual place.
Mr. A. P. Drake presided. After the minutes of the
previous meeting had been read and adopted , a visitor
exhibited a traction engine in detail, after which there
was a discussion on Traction Engines. The meeting
closed at 9.30 p m . The next meetings will be held on
the first and third Monday in each month at the Coffee
Tavern , Tyrrell Street, Bradford . - JAMES H. LAMB,
Hon. Sec., Holly Bank, Thornbury, Yorks.
Manchester. - The monthly meeting was held on
October 7ih at the Marsden Café, fifteen members and
one visitor being present, and Mr. Atherton in the chair.
Mr. Leigh read a large amount of correspondence, which
caused some discussion . Mr. Hays and Mr. Whipp
were elected to audit the accounts ready for next meeting.
It was decided that in future no meeting should be beld
in September, but tbat one should be held in June instead
of it, and that the season is to be begun directly after the
summermonths — i.e. with the October meeting. Themeet
ing closed at 9.30 with a vote of thanks to the chairman .
-NOEL C. Higgin , Hon. Sec., Monton Lodge, Monton.
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Birmiogham . — The second meeting of the half year
was held , on October 3rd , at the White Horse Hotel,
Congreve Street, Birmingham , when a very large number
of the members met. The Chairman called upon Mr.
Knipe to read a paper on “ Model Locomotive Design,"
which Mr. H.Greenly , of the London Centre , had very
kindly lent for the occasion . The paper was well illus
trated by lantern slides. A vote of thanks was passed to
Mr. Knipe for reading the paper, and to Mr. Loach for
managing the lantern . A most interesting discussion
followed , many members taking part. The Chairman
expressed the Society's gratitude to Mr. Greenly for the
use of his interesting paper. Mr. H. Lea seconded, and
it was carried with cheers . Two new members were
elected . The meeting terminated at 9.30.
The third meeting was held on October 17 , at the
White Horse Hotel, but owing to bad weather, the at .
tendance was small, only seven members being present.
A general discussion was held , during which Mr. F.
The
Peers described some tools which he had made.
Cobra disaster and verdict was also briefly discussed. The
meeting terminated at 9.30 .
The forthcoming meetings are :
Nov. 7 , at 7.30.- A paper on Model Boilers, by
Mr. J. C. Crebbin , illustrated by lantern slides
and models. A lantern , which the committee
hope to purchase , will be exhibited.
Nov. 21, at 7.30. - A discussion on lathe tools for
model work . Mr. F. Peers will exhibit several
which he has found useful.
Owing to Mr. H. G. Fabb being away from Birming :
bam for
short time, Mr. Knipe has undertaken th :
work of Secretary pro, tem . All communications should
be addressed until further notice : A. C. KNIPE, 119,
Lodge Road, Birmingham .
Leeds. - On Tuesday evening , October 15th , the
Leeds branch of the Society of Model Engineers held a
meeting in St. Andrew's Church Schools, when several
members showed parts of models of engines in progress,
and Mr. Broughton a set of Hercules motor castings, the
meeting terminating at 9.45 p.m.-W. H , BROUGHTON ,
Hon . Sec., 262, Carlton Terrace, York Road, Leeds.
Workshop

Wrinkles

and

Recipes.
To Remove the Coating from Ferrotype
Plates.- Apply undiluted sulphuric acid with a glass
rod ; rub the acid about with the rod until the coating is
removed ; then wash in clean water, and afterwards in
water in which washing soda has been dissolved. Wipe
carefully dry , and warm over a gas flame; then apply
with a finger tip a drop of oil (sperm oil 2 parts, paraffin
oil 1 part - mix ) ; allow it to stand for an hour, then wipe
off the superfluous oil. The oil prepared and used as
above is very good for preventing bright steel tools, etc. ,
from rusting. - J . A. BRAGG .
Renewing Alcohol. - Spirit that has been used for
dryingnegatives can be brought up to its original strength
by shaking it up with some well-dried carbonate of potash.
This will absorb the water and form a dense fluid at the
bottom of the bottle, from which the spirit can be decanted
for the photographer's future use.-H.WOODRUFFE.
How to Keep Steel Bright. – To remove rust
from steel, put the article , if possible, in a dish of paraffin
oil or else wrap the steel in a cloth saturated with the oil.
Leave it for a day or two. Then , if the spot is obstinate ,
apply salt wet with hot vinegar, or scour with brickdust.
Rinse thoroughly in hot water and dry with a flannel
cl th , giving a last polish with a clean flannel and a little
sweet oil.-H. WOODRUFFE .
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Cycles and How

to

Con

struct Them .

By T. H. HAWLEY.
1.Continued from page 201.)
XV. — THE CARBURETTOR (continued ) ; THE CARBURA
TION OF PETROL ; THE ELECTRIC CIRCUIT, ETC.
N the construction of the carburettor great care is

the petrol is very penetrating and will leak through
the smallest of holes. It is also essential that there be
no air inlet or leakage other than the proper air inlet
when working, as the petrol rapidly deteriorates when ex
posed to air, and the carburettor should be quite air-right
when a cork is put in the top of the tube J. (See Fig. 74.)
The various Ättings, such as d , G , & c ., may be fixed to
the casing by solder or by screw threads ; but as the
whole of the interior will be inaccessible after soldering
up the outer case, care must be taken to ensure sound
work , in which case there is nothing to wear out or go
wrong in any way, though the connection n to the motor
supply pipemust be made removable so as to give access
to the cage e, carrying two discs of fine wire gauze, as it
is possible those might require cleaning or renewing at
some time.
It is a matter of opinion as to which of the plates should
be flanged for forming the joints in the tank ; but, for ap
pearance sake, all Aanges should be inside, leaving a
smooth flush outer surface when finished ; thus the two
sides might be cut out exactly to the outline of the draw
ing, and the flanging formed on the top , bottom and end
pieces, and the whole casing might be made up of six
pieces of sheet as follows : - The two side pieces, a bottom
piece extending through the portionsmarked 578 ins. and
758 ins., the right-hand or rear end piece 10 % ins., and
the left-hand or front end piece 11%, ins., with the top
piece having the three flats and forming the mounting for
the mixing valve and air supply tube in another piece.
There would be no difficulty in flanging the bottom
and end plates and mitring the corners to fit ; but the top
piece is a trifle awkward to form neatly in stout plate
and it is necessary it should be stout - so that a preferable
method is to make a casting in brass of sufficient thickness
to make a rigid connection for the mouldings and afford
a sufficiency of soldering surface on the side and end
plates.
Another alternative , and one I should be likely to
adopt ifmaking the tank personally , would be to cast the
whole of the top plate and a portion of the side and end
formation in one piece - box lid fashion - with the lip of
the lid fitting inside the tank, and the outside forming a
fush surface at the joint; the complete dome or lid might
then be fitted and soldered 10 the case last thing, and if
at any future time it was necessary to gain access to the
interior it would be accomplished by simply sweating of
the lid , which would then permit of the withdrawal off
tubes J and T by unscrewing the socket connection n ,b .
The warming pipe s from the exbaust is sometimes ex
tended in a serpentine formation and carried through the
outer wall of the carburettor, having a valve or cap at its
outlet, so that by removing the cap or partly opening the
valve a greater amount of heat will be conducted through
the pipe ; but except in starting in very cold weather this
is not requisite.
With these few remarks on the construction of the car
burettor, we pass on to its function and working, which
will further assist the maker by rendering the various
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points clear, and so enable him to vary the construction
somewhat if desired .
The carburation of petrol is really a very simple
matter. Petrol is a trade name for a highly volatile
spirit or distillation of petroleum , and differs only in
degree from benzine or benzole, being recognised by
chemists as of the “ Methane " series ; but by whatever
name you call it, you may be pretty sure you have the
right thing if the specific gravity does not exceed 0:68.
The density, or s.o. of the spirit, is easily tested by
the densimeter - an instrument to be purchased for a
shilling - and petrol of 0.68 s.G. vapourises very quickly
at all ordinary temperatures down to 59 degs. F., which
is the temperature at which the density of the petrol
should read o`68, because the reading or the density
varies '45 ofa degree for every degree of temperature
thus, in very cold weather the density would read heavier
than on a warm day.
There is this peculiarity of petrol when vapourised in a
surface carburettor or otherwise exposed to air, that the
lighter and more volatile constituents of the spirit are
used up first, so that the s.g. of the residue is constantly
increasing , and it will be found that any petrol remain
ing in a vessel which is not absolutely air- tight, will,
after some twenty -four hours, read about 0'70 , instead of
0.68 . So for this reason it is well to fill the carburettor
only sufficiently to accomplish the journey in hand , the
quantity required being soon found by experience , for
when the s.G. drops to 70 it will be with difficulty that
tbe motor can be made to start, and this only in warm
weather, or by previously heating the petrol tank. Old
petrol will not mix with new - i.e., if the density is ſound
too great, the addition of fresh petrol does not remedy
matters, the engine simply uses up the fresh petrol, which
Hoats on the top, and then stops.
The vapour from the petrol is in itself not explosive ;
it must be mixed with a certain proportion of air, the
exact proportion varying with the temperature of the
atmosphere, but a mean quantity would be about 8 of
air to i of vapour, the training of the ear to the sound of
explosions in the engine being the surest guide as to when
the mixture is correct.
With fresh petrol, which is very volatile, a much larger
proportion of air will give effective explosions; but as the
more volatile spirit is used up and the s.g. increases,
and at the same time the air space in the carburettor is
increased, it becomes necessary to alter the adjustment
valve and admit less air to the mixing chamber.
The various points in actual driving and regulation of
air and petrol will, however, be dealt with under the
heading of “ Manipulation," and for the present I will
simply deal with the action of the carburettor.
The petrol is carried in the triangular tank C (Fig . 74).
At the rear of the tank are two openings - the upper one G
for the admission of petrol, the lower one n for the de
livery of the properly proportioned explosive mixture to
the motor combustion chamber.
The opening G is, of course, closed with a screw plug
fitted with a leather or rubber washer, and the union at
n should be similarly treated, though it is of less import.
ance, because, when the mixture valve is closed , the pipe
T is not in connection with the petrol.
The sliding tube J carries at its lower end a horizontally
arranged plate W , and air entering at the top of this tube
is delivered into the carburettor below the plate W.
During the suction stroke of the piston , air is drawn
into the tank to replace the vapour drawn off, and, by
means of the plate W , is caused to pass over the surface
of the petrol, becoming heavily charged with the explo
sive vapour, and rising up partly through the perforations
in plate W , and partly around the ends and sides into the
upper portion of the tank .
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Down the centre of the tube J passes the wire F , con
nected to the float f, this indicating the level of the
spisil in the tank , and also the relative position of the
plate W. In very hotweather the top of the sliding tube
j should be about an inch above the top of the float wire,
and in very cold weather a ' out one inch below , the reason
of this beirg tbat in the hot weather the spirit vapourises
so much more readily, and the true explosive mixture
contains a larger percentage of air.
The mixing chamber and admission valve is placed on
the top of the tank , and may be described as consisting
of two cylinders, one within the other, R and R , the
arrangement of the valves being shown in Fig . 74A , and
the whole being connected to the tank or carburettor by
the centre screw . The outer chamber or cylinder R
forms the seating for the open -ended twin cylinders R ?
and R ’, the ends of the ou er cylinder being closed by
screw -on caps, through the ce tre of which passes the
spindle end of the inner cylinder, thus connecting to
cranks ga and 8 ", which are operated by levers placed
in front of the ridor on the top bar of the machine.
The chamber R ?, on the right, is for regulating the
mixture of petrol vapour and air ; and the other cham
ber R ", on the left, is for controlling the amount of the
exple sive mixture so formed admitted to the combustion
chamber of the motor.
The outer shell or cylindrical chamber R has near its
right-hand end tuo holes at opposite sides, X and X ,
the lower one X having direct communication with the
interior of Ihe lank G , and the upper one Xi with the
ouler atmosphere .
Near the opposite or left-hand end of the outer cylinder
R is the hole Xs, connecting to the delivery pipe T. The
mixing valve or chamber R² is a short cylinder fitted
within the outer one, and arranged to rotate by means of
the crank g* ; it is closed at its outer end, but open at its
inner end, and thus in communication with the similarly
formed chamber R ?.
At the point where the inner cylinder Rº coincides
with the holes X , Xi in the outer cylinder, a portion of
the inner shell equal to half its circumference, or at its
full diameter, is cut away as shown by the vertical lines,
so that in the position shown the inner chamber would be
in communicaiion with both outer atmosphere and car.
buret or tank ; but each of the holes, X , X ?, in the outer
shell would be hall covered by the irner cylinder. But it
will be seen that by moving the crank g backward or
forward , ibat one ofthe holes in the outer shell would be
completely closed whilst the o her would be fully open ,
so that in ne position the two inner chambers, Ri and
R ?, would receive nothing but the air of the atmosphere
through the hole X ', and in the opposite position , the
chan b rs would be filled only wih vapur from ihe car.
burettor ; but starting from the normal posi ion, with the
crank verical and giving bu! a slight movement one way
or the other, woulo , whilst still admitting both gas and
air, so vary the area of the two openings into the inner
cylinder, that very fine graduations of the mixture would
be possib e, as the suction action of the piston operating
through the lube T and the chamber Riwould draw on
the vapour tank and the outer air in proportions in accord .
ance wiih the area of the respective openings.
The opening in the valve RⓇ is cuvered by a gauze
screen , the chief functi in ofwhich is to prevent accidental
firing of ihe explosive mixture and ihe petrol in the tank
by the proximi y of a naked light, the principle being the
same as in the Davy mining lamp, for with a wire gauze
of sufficiently fine mesh,although offering no hindiance to
the passage of a sufficiency or gas or air, it effectually
prevents the passage of flame.
The wire gauze also acts as a strainer for the preven
tion of dusi or other foreign bodies being drawn into the
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engine. It should be wasbed occasionally by pouring
petrol through, and if damaged by any means, immedi
ately repaired .
It will thus be seen that by adjusting the position of
the valve Rº in relation to the chamber R , that the requi.
site strength of explosive mixturemay be obtained. The
admission valve chamber R ? receives this mixture through
its open inner end, and delivers it to the engine through
the hole X3 and the tube T , the hole X4 in the ioner
chamber being made to coincide more or less with the
hole X * by the movement of the crank 3*, so that when
the lever operating this valve is pushed hard over in the
forward direction, the two holes are coincident, and the
full amount of explosive mixture is being passed to the
engine, which would then be giving its maximum power.
In the opposite position of the lever the valve would be
closed , aod no gas passing to the engine, it would cease
to work.
At 'he termination of the delivery pipe T , where it is
joined to the socket b, is inserted a cage, carrying two or
more fine wire gauze screens, for the prevention of explo
sion due to back firing from the engine. The mesh of this
wire gauze should not be coarser than about fifty to the
inch, and each screen should be fixed in the cage with
the wire threads at different angles, i.e., the lines of one
disc should be at some 45 degs. to the lines of the adjoin .
ing one.
Having now , it is hoped, made clear the principle and
construction of the surface carburettor, the actual points
in regulating it in use may be left over to the chapter on
manipulation , and wemay proceed to the construction of
the manipulation mechanism .
This consists of a series of connecting- rods operated by
levers, all of which are placed within easy reach of the
rider on the top bar of the machine, the general arrange
ment being clearly shown in Fig . 1, Chapter I, and also
partly in Fig 73, last chapter, full details being given in
the accompanying drawings, Figs. 75 and 76 .
There are in all four rods and as many levers. Thefour
levers are mounted on two clips screwed on the top bar,
the position occupied by these clips is rather important
on account of the space to be provided for the accommo
dation of the dry battery clips, one of which comes in
between them , so that the distances back from the steering
socket centre line had b tter be adhered to , as well as the
rod lengths (assuming that the frame is exact to the
draaings.
Tie clips, with the levers ready mounted and already
plated ,may be purchased to fit the size of tube given , and
indeed all these minor fittings should be so procured ,
because they involve pattern making, casting, and some
what tedious work to turn them out smart and ship -shape.
The clips and levers are cast in brass and nickel- plated,
and the lever handles are preferably in buffalo horn . In
Fig . 75 the two levers operating the advance sparking
and the compression release taps are mounted both on
one pin to the left-hand side of the tube, and the levers
operating the carburettor are placed one on each side
of the tube, as shown in Fig . 76 .
The lever M operates the compression tap ở by
medium of the rod m through the ball and socket joint,
the tap p being screwed into the top of the combustion
chamber, and the termination of the rod m be ng a
taper end a ground fit to the tap , and with a hole
diilled ihro gh it, so that when the lever M is turned
over to the horizontal position , the hole in the rod places
the combustion chamber of the motor in communication
with the atmosphe e, so relieving the compression at
starting and permitting the rider to pedal the machine
until the engine commences working, when the lever M
is quickly moved back to the vertical position , as shown,
so clusing the opening in p.
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The lever L controls the advance sparking, hy medium
of the rod l, & c., moving the contact breaker bodily for
ward or backward .
It will be noticed that the contact- breaker B is capable
of being moved through an angle of60 degs., or 30 degs.
each way from the vertical or normal position in which it
is shown, and if the lever L be further depressed or
pulled hard back towards the rider , the contact-breaker
will then be in the position of latest possible ignition ;
and that if the lever be pushed forward , or away from
the rider, the ignition will take place at the earliest pos
sible point in relation to the piston stroke, the engine re
volving in the direction of travel, or the reverse of
“ clockwise " ; so that the shoe of the trembler blade
on the contact- breaker falls into the notch in the cam
at an earlier stage of the compression stroke the further
back the contact breaker is pushed.
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Fig . 77.- DIAGRAM OF CIRCUIT OF IGNITION
CURRENT.
It is necessary to thoroughly grasp this point in fitting
up the connecting rods and levers, because it will be seen
that, although the angle ofmovement of 60 degs. may be
fixed by the lever, the relative maximum positions for
giving extreme late or early firing would bedependent on
the length of the connecting-rod. So in fitting this up the
contact-breaker should be midway between the two ex
tremes when the lever is in a similar position, though if
after use or experiment it is deemed advisable to further
advance the sparking at the expense of extremelate igni
tion, then it may be accomplished simply by lengthening
the connecting-rod , and viceversa if it is desired to throw
the sparking range later .
Referring to Fig. 76 , the action of the carburettor has
already been fully described ; the levers G , Gl operate
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the cranks gº and g * (Fig . 74A ) by medium of the con
necting rods g1 and 88 .
The range ofmovement here is through an angle of 45
degs., the lever G to the left- hand of the rider operates
the admission valve, 8 , R1, controlling the quantity of gas
admitted to the engine cylinder, and when in the extreme
backward position as shown , the valve is closed and no
gas can pass to the engine ; when this lever is vertical
ihe valve is half open .
The lever G , controlling themixing valve, 84, Rº, is, in
the position shown by dotted lines, open to the petrol
tank only , and when brought over to the extreme back
ward position , the valve is open to the atmosphere only ;
when the lever is vertical, the valve is receiving equal
quantities of gaseous vapour and air.
The rods themselves are of mild steel, 5 mm . diam .
eter, and where they pass through the guide eyes , should
be easy working fits without shake. The manipulation
levers themselves must be adjusted and fitted to be suffi
ciently stiff to remain in the position placed , and not be
subject to shift with vibration , but at the same time must
be easily moved ; this remark applying particularly to the
compression -rod lever,which is apt to work down and so
open the compression top unless fairly tightly fitted ; the
adjustment in this case being by tightening up thenut on
the compression tapp.
In addition to the connecting-rods referred to above,
there is, of course, the brake-work rods to be fitted ; but
these would be made sufficiently clear in the chapter on
brake:work , and are also shown in Fig. 1. So the next
work in order would be the fitting of the apparatus for
the ignition , consisting of battery, coil, ignition-plug, and ,
of course , contact-breaker, which is part of engine, to
gether with handle switch and plug switch.
Now , all the items will probably be purchased, and ,
consequently , I shall not give detailed particulars and
dimensions for construction ; but in the chapter on igni
tion I hope to make the principle and function of the
various parts quite clear.
In the meantime, it will be well to follow out the
electric circuit or arrangement of apparatus by producing
ignition of the explosive gas at the rightmoment.
The diagram (Fig. 77) shows the complete electric cir.
cuit, wbich is as follows :
B is the four -cell dry battery ; s is a switch in the left.
band handle of the steering bar ; 6 , 61, is a plug switch
mounted on the top bar of machine ; O is the contact.
breaker, contact being made when the shoe in the trem
bler blade Q falls into the notch on the cam R , so bring :
ing the trembler blade into contact with the screw e, e
and Q being connected with the primary circuit at the ter
minals d , dl.
It will be observed that there are three points of in
terruption to the flow of the current from the battery.
First, the handlebar switch , which is used by the rider
for quickly cutting off current when driving ; second,ihe
plug switch, which is fitted so that by withdrawing the
plug there is no chance of the battery being accidentally
run down by mischievous interference ; and third, the
contact-breaker itself, which only completes the circuit
for an instant at every revolution of the half-speed shaft
at the moment when the trembler shoe falls into the
notch, the position in which it is shown in diagram .
With the three points enumerated all closed , the flow
of current in the primary circuit would be battery B from
carbon pole C to terminal a (mounted on an insulating
block on handlebar), thence to switch s, and back to al,
these two wires being carried inside the handlebar.
From a to b and õl of plug switch on to Pl of primary
winding of induction coil M , then through coil primary
to Pº, thence to platinum pointed screw e by way of ter
minal connection d , through the trembler Q by d back
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to coil terminal P3, thence to P4 and back to zinc of bat
tery Z , terminals P3 and På being connected through con
denser, thus completing the primary circuit.
The secondary circuit is from S of the coil by highly
iosulated wire to sparking plug terminal N to the platinum
point f, which is insulated from the body of the plug,
sparking across the space to f ?, which is connected to
metal part of plug, so forming an earth return by the
body of the motor and the machine framework to the
coil, the other end of the secondary winding being
attached to themetal band Sł, which is in metallic con
nection with the frame, thus completing the secondary
circuit, and the secondary or induced current being pro
duced only when the trembler shoe climbs out of the cam
notch , and so breaks contact between the screw e and the
trembler blade Q.
In some cases the return or earth wire from P4 of
primary is soldered to the frame, and the zinc of battery
is also connected to frame at nearest convenient point,
the return from contact breaker being similarly dealt with ,
thus making the frame of the machine a common earth ;
but I prefer a completely insulated circuit for the primary .
The four wires from the induction coil primary may be
carried within the axle bridge tube for neatness and pro
tection, holes being drilled in suitable position, and a
helix or spiral being left at each end for repairing contacts .
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the stranded flexible conductor class, and the insulation
throughout of the best description .
In forming loops or “ eyes on the stranded wire for
connections to terminals, the loop should be dipped in
solder or sweated together, slightly flattened with a
hammer, and so formed that the contact screw head or
terminal nut has an equal bearing all round the loop,
which will not be the case if the shank of the loop is care
lessly made by twisting up the wires.
Many of the terminals on the existing stock fittings are
altogether too flimsy, and screw threads badly cut and
ill- fitting, this remark applying especially to the terminals
on the handlebar block a , a , the spark plug terminal N ,
and the contact-breaker d , 41. These points should , there
fore, receive special attention , and if purchased ready
made, the fittings may possibly be improved by re-tap
ping and fitting new screws.
( To be continued. )
A

Stranded

Torpedo

Boat .

Young, sendsus the accompanying photograph and
particulars of the stranding of torpedo boat No. 14 ,
which occurred during some night operations near Tot

Sure

TORPEDO BOAT STRANDED ON WARDEN LEDGE, TOTLAND BAY, ISLE OF WIGHT.
Where the wires run outside the tubing they should be
attached by clips at intervals, or otherwise supported from
swinging about, especially at points near to connections
to terminals, as the excessive vibration tends to break
away the connection at these points.
The highly insulated wire of the secondary circuit from
S to N , must in particular be supported near each end
and mid -way, or its weight will quickly cause breakage
at one end or the other ; and it is a good plan after mak
ing the connections to this wire , to wrap up both ter .
minals with strip rubber or gutta -percba tissue, so that in
wet weather the rain or wet mud cannot penetrate to the
metallic portion of the terminals, for if it does, the current
will take a short cut over the liquid -conducting film , in
stead of producing the spark between the terminals of the
spark plug .
All the wires should be of ample carrying capacity, of

land Bay, Isle of Wight. In the course of the operations
on Thursday evening, September 12th , the torpedo boat,
whilst running in under the shore, about 9.45, unfortu
nately ran on Warden Ledge , within about fifty yards of
Warden Battery sea wall. The peculiar rasping noise as
she struck acquainted those at the Battery that something
unusual had happened, and the rays of the searchlight
soon revealed the true state of affairs. It was high tide
at the time, and the vessel was travelling at a great speed
when she struck . Endeavoursmade to extricate herwere
unavailing, and at low tide she was quite high and dry .
At high tide on the Friday morning unsuccessful efforts
were again made to tow her off. The following night, at
11.30 , the tide being very high, her own crew , with the
assistance of coastguards, got the vessel off and she was
towed to Portsmouth . The photograph was taken by a
friend of our correspondent.
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Model

Hydraulic

Press.

By HARRY H. WILLIAMS.

( Concluded from page 179.)
" HE lever and the connecting link on the pump,
THwhich are shown in Fig. 4 , are made of mild
steel. The tank for the pump ( T, Fig . 4) is a
piece of 3 in . brass tube, with bottom and lid of 78.in.
sheet brass soldered - or better, brazed on.
Now take the pump in hand. This should present no
very great difficulty , if care be taken . It can be made in
two or three pieces ; but it is much better to make it in
one piece complete with valves , & c ., as the fewer The
joints the better. Details of it are all shown in Fig . 4 .
It can be made out of a piece of 2-in . Muntz or Delta
metal. If the reader has a back -saw , it will be an easy
matter to rough it out to shape. After sawing and filing
as much as possible off, set it up in the chuck and bore a
5-32nds in. hole right through it for the plunger; bore the
recess ( D ), and cut the thread to screw the suction valve
nut in . Before removing it, cut a series of rings at the
flat bottom of the recess with a tiny V -tool where the
leather washer fits against. This is to enable the leather
to be held much former than if the face were left smooth,
or the pressure will fracture it. After turning up the out
side and facing the shoulder, take it out of the chuck .
Bolt a piece of hard wood - say beech - on to the faceplate
of the lathe, and bore a hole through it to let the turned
( lower) part of the pump enter tightly . Tap the pumpin
lightly with a hammer, without removing the wood until
it is down to the shoulders. The hole drilled through the
pump should now run true if all has been done right.
Face the top of the pump down to the thickness from
the shoulder, bore the recess for the leather, and cut the
thread for the plunger nut (E ). By the way, this leather
is called a “ hat " leather, from its rough resemblance to
a hat, to distinguish it from the “ U ” or double leather
in the press cylinder. Remove the wood with the pump
still in it, and mark the position of the hole for the de
livery valve, B. Mount it in the lathe again , and, after
truing the centre of the hole up, bore a hole 1-16th in .
bare down to the depth shown with a D drill. In case
any reader does not know how to make this, I have given
a sketch (Fig . 5 ) showing a simple way how to go
about it .

Fig . 5. - A “ D ” DRILL .
Get a piece of silver steelwire , 1.16th in . bare, and file
a flat on one end down to the centre of the steel ; file the
end to a slight angle, as shown by the sketch ,and harden .
If this drill is started true, it will drill a hole much truer
and straighter than an ordinary drill. Now with a flat
nosed drill having a pin centre to guide it in the hole ,
open the hole already made out to 3.16ths in . tapping
(Whitworth ) down to ibe shoulder to form the valve seat.
Tap it in the lathe so as to ensure it being tapped square,
and bore a recess 5-16ths in . diameter to receive the
leather washer. Cut the rings with the V -tool like the
suction valve recess, and with a very keen drill sharpened
on an oil stone, take the sharp corner off at the part
marked V.S., to form the valve seat. Remember to take
the corner off, and no more . The valve seat must be no
more than 1-64th in . wide. If it is made wider, it allows
any speck of dirt or grit to lodge more easily, and prevents
valve closing. Note that a separate sketch of this delivery
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valve (C ) has been given in Fig . 4, double the scale of
the rest of the drawing, to make it clearer .
Next bore the bole for the relief valve seat, F , and this
must be very carefully done. The best way to get it
square with the holes already drilled is to draw a line
through the centres of the two holes on ihe top of the
pump, then bolt it on to the faceplate with the turned
part resting on something parallel - a piece of hard wood
planed parallel will do. Pack the overbanging end up
until the line drawn on the top of the pump is parallel
with the faceplate, and after getting the hole truly
centred bolt it quite secure.
First run a bare 1-16ch in . hole through with a D drill,
and open it out with a flat-nosed drill having a pin centre
down to the vali e seat. Make the valve seat the same
way as that done previously (see V.S.) Bore a recess for a
bat lea her as shown : cut the thread for the nut and score
the face to hold the hat leather with the small V tool.
Fix a piece of brass wire in the chuck and cut a thread on
it to screw into the hole, and form a chuck to enable the
thread to be cut on the other side for the exhaust pipe
nut, G. Tuin the small bosses round both these holes
and remove the chuck . Mark the position of the hole to
form the delivery branch of the pump, A. Mount the
turned part of ihe pump on hard wood packing, with the
centre line on the top square with the faceplate. True
the position of the hole up and run a 1-16th in . bare drill
through into the delivery-valve hole. Bore the recess,
cut the thread , score the face for the washer, and turn
the boss . Drill the communication from the barrel to the
underside of the delivery -valve. Make a recess with one
of the flat drills, and tap the end of the hole about
3.32nds in . diameter .
With a sharp chisel trim the outside of the pump to the
outlines on the drawing, leaving a piece to form the lug
J for the connecting-rod to the lever. Turn the nuts and
fittings out ofMuniz metal rod held in a chuck . These
nuts are lettered A , B , & c., to correspond with their posi
tions in the finished pump. The valves must be turned
very carefully out of a piece of brass wire . Let us take
the delivery valve C. Chuck a piece of % -in . brass wire
and turn it to the shape shown on the drawing, and whilst
it is still in the lathe, grind the face where it closes the
passage in the pump.
The best grinding medium is ground glass. Get a piece
or window glass, and powder it with a hammer, or
in a mortar, and sift it through muslin . Moisten the
valve with water , or better, the tongue ; put a little glass
on the surface to be ground, run the lathe, and press the
pump up to the valve lightly. Make sure the face in the
pump is ground up all over. To do this, clean the hole
out, and look down with the aid of a candle. After you
are quite sure it is ground up all over, turn the end of
valve up until any depression , owing to the face of the
valve grinding down , is out. Put a little moisture
without glass on the valve, and grind in again just a little
to make sure the valve and face are perfect. I have
described this at length, because it is most important to
have the valves in such a small pump perfect.
File three flats around the valve, as shown by the
sketch (the plan view below C ), and cut it off. Make
the plug ( B ) to keep the valve down such a length that it
just clears the top of the valve when screwed down in the
pump. When the leather washer is under the collar it
will make the lift of the valve about right. Mount a
piece ofMuntz metal in the chuck to form suction valve
nut, and bore a hole up it 5-32nds in . diameter. Face the
end square , and level ihe corner of the hole to form the
suction valve seat. Screw it a good fit in the bottom of
the pump, and cut it off long enough to make the small
end , which can be better turned on a mandrel. Turn a
piece of 5-16ths-in . brass wire to form the suction valve,
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and grind it in the nutwith ground glass. File three flats
around it and finish the head of the valve. Drill a cross
hole through the end of the valve, 1-32nd in . diameter, a
bare 1-16th in . from the bottom of the nut, and fit a piece
of brass wire in tight. Cut off the ends 1-64th in . above
valve, to prevent the valve leaving its seat altogether.
Turn the nut for the relief valve spindle I. Make sure
the hole through the centre is absolutely true with the
outside, and tap it 3-16ths in . “ Whitworth .” Turn the
spindle F out of x.in. brass wire : and it must be per
fectly true when finished. Drill a 5.64ths-in . hole
through the end, and fit a little handle , turned preferably
out of cast steel for stiffness. Make it with a knob on one
end, and rivet a little collar on the other ; after putting
through the hole in the spindle, make a small washer to
hold the leather in place. This valve cannot be very well
ground in ; but if it has been carefully made it will be
unnecessary.
The suction pipe and rose can be made in two pieces,
or in one piece as shown (below D ). Solder a piece of
very thin brass in the bottom , and drill it full of tiny
holes to prevent the pump lifting any dirt off the bottom
of the tank . Make the plunger E of very hard, tough
brass .
The hand lever and the link should not present any
special difficulty . Turn the part of the lever held by the
hand whilst pumping, and file the rest to size and polish
it. To cut the fork ends out of the link , drill a hole at
the bottom , and cut the piece out with a hack saw . To
get the holes in the link, plunger, and lever fair with one
another, drill them a little smaller than the finished size,
and with a reamer made outof a piece of 5-32nds in . silver
steel ream them all fair with one another. Make the
pins out of a piece of hard steel, and put small split pins
through the ends,made by filing iron wire half round and
bending to shape. Put the lever, link , and plunger on to
the pump, and see that it works easily .
To file the hexagonal parts of the nuts on the pump, I
find the best way to get them equally pitched is to file one
flat equal in width to half the diameter, or half the dis
tance across the corners ; then file another just opposite .
It is an easy matter then to put two more on each side of
the two filed before, and make them all equal with
callipers .
To make the tank T , get a piece of 3-in . diameter tub
ing 238 ins. long, and file or turn the ends square and flat.
Get the piece of 78-in . sheet brass for the bottom ; file it
to shape ; drill the holes for screws to fasten it down, and
solder it on . Rough the top out a little larger in diameter
than when finished ; cut the hole for the lid , and solder
it on. Now mount it on the faceplate of the lathe, and
face the top and edges, and bore the hole for the pump,
which can be fastened down with two brass screws.
For the lid of the tank get a piece of 1 32nd in. sheet
brass ; cut it to shape, and solder on a strip Ysth in . deep
bent to shape, P , and an easy fit in the hole in the lid .
Polish the top and rivet a small knob in the centre to lift
it out by. If it fits very closely , drill a small hole through
the lid to let the air in or the pump will not draw .
For the tube from the pump to the press get a piece of
strong solid -drawn copper tubing, 5-32nds in . diameter
outside. Don't use the common brazed tubing, or it will
give at the seam before you have many pounds pressure
on it. Make two little collars, 1-16th in . thick , for the
ends, and after putting the ends on , solder them (the
collars ) on with silver solder in a bright fire, using borax
as a flux. If you cannot get silver solder, a small piece of
a threepenny bit will do. File the outside of the collars
an easy fit in its branch on the pump and its connection on
the cylinder, which can be made out of a piece of 58th in .
Muniz metal. The arrangement is shown at M , N , O.
Silver solder a collar on a short piece of the copper tubing
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to form the exbaust pipe, and after slipping the nut on,
bend it to shape with a piece of hard wood having a small
hole drilled through it to put the tube in .
Make the moulds for the leatbers (Figs. 6 and 7 ) out
The ring in
of any bits of scrap brass, or iron will do.
themould for the press leather is a piece of 14 in . bore

H

32 diam .
+ " long

I

3 diam .
32
flong
r

Figs. 6 AND 7. - MOULDS FOR “ HIAT ” LEATHERS.
brass tubing turned to the right sizes. A % in. stud and
nut in the centre of the mould with a washer over the
tube will enable the leather to be forced down to the
bottom of the mould with ease
I suppose the reader will be getting a little anxious to
try the model after getting this far. Get a piece of sound
new boot-upper leather, 1.16th in . bare thick , from a
shoemaker's, and cut washers for every joint in the pump,
and screw them up.
To make the hat leathers for the pump, cut two pieces
about 54 in . square, soak them in warm water to soften
them , and force the centre of each piece down to the
bottom of the mould , by placing the die over the centre
and forcing it down in the vice. One will be required
for the pump plunger, and one for the relief valve. . Pass
a penknife round the die to cut away the superfluous
leather, lift the die, pull the leather gently out of the die ,
and cut a small hole through the centre with the point of
the penknife. Cut the hole so that the plunger and valve
enter tightly. Put them on the plunger and valve, with
the nut and washer above them , push them down into the
pump and screw them up tightly .
The leather for the press ismadethe sameway, passing
the penknife around the outside and inside wbilst the ring
is still in it, after removing the nut and washer . Pull the
ring up, lift the leather, and you have a perfect Bramah
collar. It needs great care in getting it in the cylinder.
You may spoil two or three until you get into the knack
of putting them in . Make sure the leather is not creased
anywhere or it will leak. Rub a little soap and oil on
the ram and push it in . Fasten the follower on the top
of the ram and put all in the frame, couple up the pipe,
and the press is ready for a trial. Put some clean water
in the tank , close the relief valve , and work the lever.
After the ram has risen a couple of inches, open the re
liefvalve, and allow it to fall again to expel theair. Place
a piece of board about 134 ins. thick and 4 ins. square
edgeways in the press, with the grain of the wood running
horizontally ; close the relief valve and the pump again .
If all is right, it should be crushed to splinters easily .
I will now show a way to find tbe power of the press
RX L
Where R = area of ram ; P = area of plunger ;
Р
L = number of times the distance from the centre of the
handle of the lever to the centre of the ram is greater than
the distance from the centre of the ram to the centre of
hole for the connecting link .
For instance, in the press we are making
Diameter of ram i 3-16ths ins. = area 1'1075 sq. ins.
plunger 5.32nds in . = , 01917
Ratios of lengths of lever 10 to 1.
R * L
11.0750
I'1075 x 10
= 570
P
01917
01917

November 15, 1901.

The Model Engineer and Amateur Electrician .

and suppose wepress on the bandle with a force equiva
lent to 15 lbs., multiply 570 by 15 = 8,550 lbs. ; and
divide by 2,240, the number of pounds in a ton , equals
3 6-7ths tons nearly , so that 15 lbs. pressure on the handle
will press (theoretically ) with a weight of nearly 3 6-7ths
tons which seems marvellous for such a small machine.
When polished and mounted on a polished board , it makes
quite a handsomemodel, as the photo shows, and one
quite out of the ordinary run.
For those who have not a screw cutting lathe I would
say that the model shown had every screw cut by hand
with a chaser, as my lathe is not a screw - cutting one,
being a 3-in . centre back gear gap-bed Britannia Com
pany's tool. The spanners can be cut out of 3.16ths-in .
sheet steel, but a bicycle shifting spanner would do to
tighten up theputs, if the reader does not care to go to the
trouble of making them .
If any reader fails to understood any part of the
description or drawings of the pump or press , I shall be
very pleased to explain anything through the medium of
THE MODEL ENGINEER.
It will perhaps make things a litile clearer if I append
a list of the details shown in the full page illustration ,
Fig . 4 :
A. Discharge branch and nut.
B. Delivery valve and nut.
C. Delivery valve (double scale ).
D. Suction - valve, branch-nut, and valve.
E. Plunger, nut, and branch.
F. Relief valve, branch , and nut.
G. Exhaust branch , nut, and pipe.
H. Plunger hat leather, recess, and mould .
I. Relief valve, hat leather, recess, andmould .
J. Lug for lever link .
L. Thin plate perforated with fine holes for suction .
M. Nut to screw in cylinder on press.
N. Portion of delivery pipe with collar hard soldered
on end.
0. Nut similar to A.
P. Lid for tank .
T. Pump tank.
VS. Valve seat.
In conclusion, I may say that I will, with the Editor's
permission , at some future date show how to apply the
press in the extraction of tinctures and vegetable oils as
linseed and cocoanut, for those readers who would care
to do so .

The Finsen

Light

Treatment of Lupus.

"HE results which have attended the treatment of
THE
lupus and other skin diseases by means of the
electric arc are so gratifying that a note on the subject
The best results, it appears , are
will be of interest.
obtained when the arc is brought as close as possible to
the patient's skin , Drs. Lortet and Genoud, at Paris,
having been specially successful. The cure is known as
the Finsen light treatment. The difficulty so far is that
the arc could not be approached sufficiently near the skin ,
and a new lamp, which is the outcome of suggestions by
Dr. J. H. Sequeira (of the London IIospital), has been
made by Messrs. Marshall and Woods, of 2 , Gray's Inn
Road, Holborn , London, to overcome this defect. The
result is attained by the employment of a combined
water jacket and lens, which fits in front of the arc, and
the lamps are made either in " closed " or open " style .
Readers specially interested in the medical aspect of the
subject should write to Messrs. Marshall and Woods for
their descriptive list of the apparatus.
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Yachts.

By W. H. Wilson THEOBALD , M.A.
( NDER the above heading may be included sails ,

and steering apparatus. Each of these divisions
will be treated separately in the following series of
articles.
1. - Sails .
The set of a suit of sails ismore often responsible for the
good behaviour of a model than the fairness of her lines.
“ Firs“, the man ; secondly , the sails ; and lastly, the
model,” is an old saying applied to canoe racing , as re.
presenting the order of merit of the three factors which
make a successful boat ; and it can well be said of model
yacht racing as well. Before dealing with the actual sail
making, however, it would perhaps be as well to take the
various rigs and their relative advantages .
Fashion has given us a most decided vote in favour of
the " one stick ” (at any rate, so far as racing is concerned)
although it is not sɔ very long ago when the yawlwas
almost as popular,
The types of rigs which can be put on the single stick
are many
and varied. First and foremost stands the
cutter " shown in Fig . 1, which can justly claim to be
the " national ” rig . It consists of jib , foresail,mainsail,
topsail, and jib topsail, with , of course, the addition of a
spinnaker. This latter sail can be attached to any of the
following modifications, and will not be given as a part of
the regular sail plan .
Model yachtsmen soon found the advantage of putting
as much area as possible into themainsail at the expense
of the head sails, and, as a consequence, the jib and fore
sail gradually disappeared , and a single jib took their
place. Then , again , the trouble of getting a topsail to
set well brought about the high -peaked mainsail with an
area equal to the old mainsail and topsail combined . Fig.
2 shows such a rig , which is usually referred to as a
sloop. Both these types have what are called gaff main
sails - viz., gaffs with jaws fitting round the mast.
It is usual to have two, or even three, suits of sails for
different strengths of wind, it being found more conve
nient to reduce sail by this means tban by reefing the
larger suit.
There are endless varieties of the mainsail, the most
common being the standing lug (Fig. 3) and the Gunter
lug (Fig . 4 ). There is one very simple mainsail called
the “ leg of mutton,” in which no gaff is used , the mast
being made high enough to take the peak of the sail.
There is not much advantage in thus dispensing with the
gaff, or yard as it is called when used on a “ lug," and the
sail, running as it does to a point, fails to catch the upper
currents of air as well as the other types. Each has its
votaries, and each may be found in turn taking its share of
prizes.
In draughting out a sail plan , it may be convenient
here to give a simple rule for enlarging any particular
plan to suit the owner's requirements. Suppose theboat
is a 10-rater of 40 ins. L.W.L. ; the sail area required is
1,500 square inches. Work out the area of the given
plan in square inches and measure the length of the foot
of the mainsail along the boom , then make an equation
thus :
Bạ = SA x b2
S.a.
where B = length of foot along boom of sail area required.
S.A. = sail area required .
b = length of foot along boom of given plan .
s. a. = sail area of given plan.
When B has been found , divide by b and the quotient
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is the figure by which allmeasurements in the given plan
must be multiplied to give the sail plan required.
The perceniage of iotal sail area put into the mainsail
is another variable quantity. In the cut:er (Fig. 1) it is
about 50 per cent., leaving 36 per cent. for the head sails
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for a boat with only jib and mainsail would be not more
than 75 per cent. (Fig . 2 is about this proportion.

Fig . 3 .

Fig.1.

B

Fig . 2 .
Fig. 4 .

(including jib topsail), and 14 per cent. for top;ail. Of
late, however, in the case of the various types of lugs,
this figure has gradually increased until there are
as
per cent. A boat,
ge as
instances of it be
however, with what is merely an apology for a jib is apt
to be rather wild in her movements, and a safer percentage

This leads to another point, and that is, whether, for
steady sailing, the yawl, with her sail area split up , is not
more reliable . With no wish to disparage the model
builders of the " yawl” era , might it not be that they
recognised this difficulty and sought a remedy in their two
masts ?
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It must be remembered that models in those days were
cut from eye in themajority of cases, and the centres of
effort and lateral resistance were seldom , if ever, troubled
about. Nowadays , however , a model is drafted out so
carefully and the centres so accurately balanced that the
possibilities of “ waltzing movemenis,” due to the small
jib and cut-away forefoot, are reduced to a minimum .
Fig . 5 gives a sail plan for a yawl and Fig . 6 that
for a schooner. This latter rig is considered by many to
be the most handsome of all, and it is a pity that it is not
more patronised . Schooner racing has never been popu .
lar in England, and , as “ model ” yachtsmen usually
follow the lead of yachtsmen , this type has been sadly
neglected in the miniature craft.
SAIL MAKING .
It wa ; considered until lately that a sail should lie as
flat as a board , but experience has shown that a little
fulness in the set of the canvas is no detriment to fast sail
ing. There are one or two points to be considered before
actually cutting out the sails. First, it must be remem
bered that a model is sailed “ harder " than a real yacht;
meaning that in a puff she is cot " luffed up ” to avoid
the extra blow , but has to take her chance, righting as
soon as the wind lightens. The extreme end of the boom
(the clew of the mainsail) must therefore be bigh enough
to prevent it dragging in the water when the boat is
heeled to an excessive angle. If it should do so , the re
sult would be strong “ weather helm ,” to say nothing of
the reduction of the boat's speed . A model's boom is
therefore
topped ” considerably. Next, there is the
question of lacing the foot of the sail to the boom , or
leaving it loose. The former plan, perhaps, looks neater
and is recommended ; but it will be shown later on how
to cut the foot if no lacing is desired .
Having decided upon the rig, draw out each sail full
size on a separate piece of brown paper. The mainsail
will first be taken . Along the leach is the selvage, and
this can be left as it is. The boom is, of course, a straight
line ; but the sail cloth (if to be laced to boom ) is not cut
quite straight, but curves inwards, as shown by the doited
line in Fig . 7.
The height of this curve from the
straight line should be about 7 in , for every foot oflength ,
and should start about four times the height of the curve
from each end. The same proportions apply to the head
of the sail along the gaff and also along the luff. When
these curves have been drawn in on the paper patterns,
cut out along them , and you have the exact shape to which
the cloth is to be cut.
Fig . 7 shows the paper pattern with the curves in
dotted lines. If the foot of the sail is to be left loose , the
cloth must be cut with a curve below the straight edge ;
but this curve must start from the extreme ends, and its
deptb should be about 4 in . for every foot of length (see
Fig . 7 ). In most of the lug mainsails the head is
slightly curved outwards, as shown in Fig. 3. This
curve can be obtained by cutting the cloth practically
straight, and when hoisted it will appear to set with a
curve due to the strain of the halyards at the centre of the
yard. All edges of sails intended to be a straight line
and laced to spars, should be cut with the inward curve.
Those edges to be left loose (other than the foot of the
mainsail) should be cut with an outward curve of about
half the depth of that used for the loose-footed mainsail.
The luff of the jib is an exception, and should be cut
straight.
Jibs are cut with the selvage running down the leach
or after edge.
When all the paper patterns are ready place them on
the sail cloth, and test for cutting them out with the least
possible waste. Run a pencil mark round the patterns
and cut out.
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The raw edges must now be bound, and this is done by
means of tape. The selvage edge must be left. There
are two good ways of putting on the tape ; firstly , it can
be merely folded in two and the edge of the cloth placed
between, as in Fig . 8 ; or a very neat job can be made
as follows :-Place the tape flat along the edge ofthe cloth
and sew together along a (the outer edges ) as in Fig. 9
( A ) ; fold out flat as in B , and turn the tape over on the
other side of the cloth as in C. Flatten the join out, and
sew the other edge of the tape to the cloth as shown at d .
The tape will not fray, so need not be turned in .
The sail-cloth and the tape unfortunately have not an
equal amount of “ stretch " in them , and in consequence
it requires practice in taping to get a good set. In real
yachts, where rope is used along the edges of the sail,
the “ stretch " of the two materials has to be very care
fully calculated and allowed for, otherwise something
would probably go.
Until by practice the tape can be laid on direct, the
following method had better be followed :-Tack the tape
to one corner of the sail, and hold down on the table
firmly ; smooth out the edge of the sail to be taped so that
it lies, if anything, loosely (not stretched in the slightest);
pull on the end of the tape until it is quite taut, and mark
the exact length required ; tack the tape to the other end
of the sail, and hold down on the table so that the sail
cloth is just smooth ; mark with a pencil at intervals of
about 6 ins., both on the tape and the cloth , and tack
together lightly at these points. In this way the tape
will be equally stretched along the whole length .
In the case of a loose-footed mainsail, a tape must be
run on along the foot from clew to tack , parallel to the
boom ; this is in addition to the tape on the outer curved
edge, and is necessary to prevent the stretching of the
sail cloth along the foot.
To further strengthen the corners of large sails, pockets
can be made to fit and neatly sewn on, as in Fig . 10. The
Gunter lug (Fig . 4 ) is, of course, a far more difficult sail
to cut, owing to its many pieces. Having obtained the
paper pattern, mark on it the positions of the battens,
and cut into the number of required pieces. Number
them so as not to make any mistake in re-joining.
Take the lowest portion and place it on the sail cloth ;
but the upper edge must bave an extra 72 in . to allow for
the join . The next portion has 4 in . extra on its lower
edge, and 72 in. extra on the upper edge ; each piece has
these additions until the top one is reached , when only
4 in . is added to the lower edge . The bead and foot of
the sail follow the rule already given for an ordinary
mainsail. For joining up the pieces use a " fell ” join,
thus : place the two edges to be joined on one another,
the top edge of the lower piece overlapping about 4 in .
( Fig . 11, A ) ; sew together, as shown at a ; spread out
as in B ; fold the overlapping 4 in . as in C ; flaiten down
and sew at e. The cloth must be turned in , there being
a raw edge. The advantage of this join is that it forms
pockets all along the sail, into which the battens can be
slipped .
Assuming the sails to be cut, taped , and, if a Gunter,
the pieces all joined up, it will now be necessary to sew
on various rings to facilitate lacing to the spars. It is
possible to obtain small brass eyelets similar to those used
on lace boots. One of these should be placed at each
corner of every sail, as near the edge as is consistent with
strength . Cut a small hole in the sail, place the eyelet
These eyelets
through, and gently hammer out flat.
could also be placed along the foot, luff, and head of the
sail ; but it is very difficult to make a neat job , and a better
plan is to sew on very small rings at intervals of about
1 % ins. to 2 ins. In the case of the standing lug, no
rings will be required along the luff ; but if thought
necessary , a narrow tape can be placed on the sail from
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A to B in Fig . 3 , where the mast will fall, and rings
sewn down the tape, through which a lacing can run to
ensure the sail keeping close to the mast.
If the mainsail is intended to reef, a tape must be run
on along what will be the new foot of the sail, and rings
must be placed on both sides with an eyelet and pocket
at each end . Fig . 12 shows a mainsail with all different
appliances attached . Figs. 7 to 11 are not to scale,
but are only drawn for the purpose of explanation .
Rings must be sewn on the jibs down the luff and (if it
is intended to be laced to a boom ) along the foot
(Fig . 12 ). If the mainsail cannot be cut from one width
of cloth, place the leach along one selvage and cut out as
much as possible, adding a small piece at the tack , using
the “ fell ” join as described above. The sails are now
ready to be put aside, and the spars taken in hand.
( To be continued .)

of a battery, therefore, must inevitably have two
polarities ; if the electrode portion is positive , as in the
case of zinc, then the terminal portion must be negative,
and vice versa .
A more absolute identification of the electrodes or
elements of a primary or voltaic cell is afforded by the use
of the specific names “ anode ” and “ cathode," as these
do not involve definition in terms of polarity. The anode
is the element that wastes away during the operation of
the battery , and the cathode is, of course, the other ele.
ment. In the case of storage cells, however, the anode
dues not waste away, so that it must be identified by its
polarity , which is negative at the terminal, and positive
within the electrolyte.

The Polarity of Electrodes and Terminals .

below is a
THE ne pogine illustrated in A section
is the cylinder
; B,
valve chest ; C , high pressure steam port ; D , low
pressure steam port ; E , exhaust pipe ; G , valve sem
guide ; H , eccentric ; K , fly wheels. In operation
steam is admitted to valve chest B between the two ports,
and enters to lower side of piston or high pressure end of
cylinder through steam port C ; after driving piston to

WE
E quote from the pages of our clever contem
porary, the American Electrician, the follow
ing very lucid explanation of a somewhat difficult
Students are frequently confused in con
subject.
sidering the relation between the terminals of elec
trical apparatus and the circuit to which the apparatus
is connected . The most fruitful source of such confusion
is the storage battery , sometimes receiving and sometimes
delivering current, as it does. The beginner is apt to
reason that if the terminal from wbich current leaves the
battery during discharge is positive, the terminal by wbich
the current leaves during the charging period must be
positive, whereas the opposite is true. It will probably
be of assistance to the student to remember ( 1 ) that the
electrical polarity or sign of a terminal never changes so
long as the internal arrangement of the apparatus remains
unchanged, and (2 ) that the terminals of any receptive
apparatus invariably have the same signs as the parts of
the external circuit to which they are connected. Thus,
the positive terminal of a storage battery is that at which
current passes from the battery when it is discharging ;
this terminal is invariably positive, whether the battery
be charging or discharging, and is always connected to
the positive side of the external circuit, whether the cir
cuit is supplying current to the battery or receiving
current from it. The same is true of a dynamo-electric
machine. The positive termioal is that at which current
leaves the machine wben it is run as a generator ; if
operated as a motor in the same direction and with the
same polarity of field excitation as before , the terminal
formerly positive remains positive, and must be connected
to the positive side of the supply current.
The indiscriminate use of the terms “ electrode,"
“ pole," and " terminal ” in referring to battery elements,
has also been a source of some confusion to electrical
students . The carbon of a carbon -zinc cell is loosely
Termed the positive element, because the current leaves
the cellat the carbon terminal. The fact is, however, that
carbon is electro- negative to zinc, and the carbon ele
ment is therefore really the negative one, considered as an
electrode, while the zinc is the positive electrode. The
distinction between an electrode and a terminal will be
evident, and should be observed in thinking or speaking of
batteries. The terminals of a battery were formerly called
“ poles,” but present usage is tending more and more to
wards the application of this term exclusively to magnets,
which is obviously appropriate. This leaves only the
general terms “ electrode " and " terminal,” the former
applicable to the carbon, copper, zinc, or other metal
within the electrolyte , and the latter to the clampor screw
or lug to which the circuit wire is attached. Each element

A Novelty in Compound Engines.
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end of stroke, returns through slide valve, and passes
through steam port D to lower pressure end of cylinder,
and passes to atmosphere through exhaust pipe E.
The piston has a trunk on lower end, inside of which
the upper end of connecting-rod is attached , the cross
head bearing for connecting-rod is adjusted through a
hand hole on front of the engine, the space between out
side of trunk and inside of cylinder forming the high
pressure, and space on top of piston forming the low
pressure. The connecting rod and cranks are enclosed by
frame of engine, keeping them free from dust. This frame
is supplied with oil, which lubricates the trunk , con
necting-rod, and crank- pin . The flywheels act as driving
pulleys. The engine has no guides, and takes up very
little room in height. These engines are built to run at
any speed desired, and can be either supplied with an
ordinary ball governor or a shaft governor. The M.
Garland Co., Bay City , Mich ., are the builder3. –
Power, N.Y.

234

The Model Engineer and Amateur Electrician .

The Editor's Page .
E bave received a letter from a reader who con
WEtemplates entering for Competition No. 18 ,
asking us to indicate a suitable steam pressure
to be taken into consideration in designing the engine.
We think this is a very reasonable request, as the size of
the engine would be materially influenced by the pressure
atwhich it was intended to work , and unless some guiding
figure is mentioned the proportions of the competing de .
signs are likely to vary considerably. We therefore sug .
gest that the engine be designed to give the required
power with a boiler pressure of 60 lbs. per sq . in. This
should be sufficiently high a pressure to give satisfactory
results in working, and yet not so high as to tax too
severely the boiler-making skill of the amateur who
intends to build the plant.
The same correspondent also asks if drawings may be
prepared on Wbatman smooth paper instead of Bristol
board , as stipulated in the General Conditions. Wemay
say that we have no objection at all to competition draw .
ings being prepared on any good white drawing paper, if
this is preferred to the Bristol board ; but we strongly
object to drawings prepared on the lids of chocolate boxes
or on odd pieces of wrapping paper, such as we do receive
occasionally . If materials of the latter kind are chosen ,
the drawing is almost always unsatisfactory in appearance
and finish, and is practically useless for reproduction pur
poses. We use Bristol board largely in our own office
for drawings for illustrations, and as we find it answer the
purpose admirably, we recommend it for use by intending
competitors, although , as stated above, we will admit
drawings on good white paper if the competitor prefers.
There is one other matter in connection with Competi
tion No. 18 about which we have been asked, and that is
with regard to the tools which the average amaleur may
be considered to have at bis disposal. As to this, we
think competitors may assume that the builder of the
engine will bave at his disposal a 5.in. centre screw
cutting lathe, a small shaping or planing machine, a
light drilling machine, and, of course , the usual bench
tocls in addition . Those who have not so extensive a
plant as is here indicated will, doubtless, be able either
to scheme somemehod of doing the heavier portions of
the work with the tools they do possess, or they will be
able to get the work done out.
“ T. H. H.” (Co. Dublin ) writes : “ As I was much
struck by the splendid model of a compound Corliss mill
engine, built by Mr. Adam Gilbert, I write to ask if it
would be possible for you to produce detailed working
drawings of a similar engine in your valuable journal. I
am one who likes a ' perfect' model in every detail, and
I am sure there are many who follow suit, and who are
willing to start on a ' real'scale similar model, but cannot
obtain detailed working drawings. Nearly all drawings
ofmodels produced in engineering papers are simplified
forms of the real engine - perfect as far as cutward ap
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pearance goes to its prototype, but vastly different in
inward detail. For instance, scale drawings of an up to
date loco are selected for publication in some paper,
which is fiited with steam reversing gear, & c., but in
drawings for a modelof it a simple steam brake,hand lever
reversing -gear, and dummy sanding gear are fitted
for the sake of simplicity , and because the real
thing is too complicated . I would not call this
a perfect scale model. I know many friends who
would not go to the trouble to build models
or follow drawings given in papers for the use of
model engineers, unless they were perfect to
screw of their prototypes, and I am one of them . Now , I
am sure if working drawingsof such a model as Mr. Adam
Gilbert's Corliss condensing mill engine, or M. Auguste
Buitel's compound marine engine, described some time
ago in your journal, were produced, they would arouse ab
sorbing interest amongst our enthusiastic model engi.
neers, and many would ' set to ' with a will to arrive
at such a remunerative result and ' real' piece of model
engineering. Model ergineers who build such mo lels as
above, build them as actual and efficient working models,
but not for continuous or useful work . They test them
under steam or otherwise, and being satisfied with their
working qualities, they are placed in a glass case to be
worked now and then by an air pump, to show its per
formance to a friend or for exhibition . "
The following query reaches us from a reader who
uses the initials “ H. B.,” but gives no name and address,
and enclosed no stamped envelope for reply. He writes:
“ I have a 30-ft. boat which I would like to drive at
eighteen to twenty miles an hour. Could you tell me
what horse-power engine to have and what kind ? I am
going to have a twin -screw , so I should like to know
which is the kind of engine to use - a horizontal engine
driving with mitre cogs and belts on to shafts, or
a vertical driving right on to shafts ? Could . you
tellmewhat horse -power boiler to use and what kind ? "
This querist is evidently anxious to create a sensation on
the river with the “ flier ” he has in hand , and we feel
quite sorry to be unable to help him . Our experience in
launch work has, however , not yet reached the point of
designing the machinery for a 30.ft. boat to give 20 miles
an hour, especially with belts and gearing. We recom
mend our correspondent to spend a Saturday afternoon
at one of the locks on the Thames , and carefully inspect
the launches as they c me through . This will give him
a better idea of what is practicable in fast launch building
than anything we could tell him through our Queries
and Replies ” column.
“ J. T.” (Barrow -in Furness) writes : “ As a readır of
your valuable paper,my attention was drawn to an electric
night light set, asdes ribed in your issue of September 1st,
1901. I decided on making one, with the result that I
am more than pleased with it. It easily lighis a 4 volt
lamp; and the containing box being madeof oak and will
varnished, it is not only a use ul but beautiful :et, render
ing me faithful service for the time spent on its construc
tion. I find it very useful indeed. ”
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Practical Letters from

Lacquering Brasswork .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -With reference to the article entitled
“ How to Lacquer Brasswork ” (in the October 15th
issue), taken from the Carpenter and Builder, it is stated
that ( 1) “ Lacquering is a process by which a glossy
golden appearance is given to various metallic articles by
means of a m re or less pale yellow varnish .” Now , this
is incorrect : lacquer can be, and is, made in any colour or
colourless .
(2 ) “ Oiher goods, as, for example, those having
chased sur aces, which therefore cannot be turned with a
cutting tool, are held against a scratch brush formed of
wire , which is fixed into the lathe like a chuck and made
to revolve rapidly." This process would scratch, tear, and
deface any piece of metal which was put against it, and
would never give it a bright surface such as is required on
the majority of articles which are lacquered. It is per .
missible should the article be very dirty to start polishing
it with a rotary brush of bristle or fibre ; but to get a fine
polish , all the marks should first be taken out with fine
emery paper, and these again should be taken out on a

Our

Readers ,
[The Editor invites readers to make use of this column for the ful.
discussion of matters of practical and mutual interest.
Lettersmay be signed with a nom -de-plume if desired , but the
full name and address of the sender MUST indariably be
attached, though notnecessarily intended for publication .)
A

Spirit Blowlamp for Model Steamers .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I am sending herewith drawing and
description of a blou lamp for model steamboats. The
fuel I burn in it is methylated spirit, and in this one the
spirit is vapourised .
The principle of the lamp is as follows:-You fill the
spirit tank and the spirit boiler, not quite full. In the
screw plug at the top of spirit boiler there is a safety .
valve, so that it will not burst if the pressure is too great.
The first burner from the tank boils the spirit, which
escapes down the pipe shown on sketch . The end of this
MAIN

DECK

LOWER DECK .

SPIRIT BOILER !

A
SPIRIT TANK

Tap .

BOTTOM OF BOAT.
A SPIRIT BLOWLAMP FOR A MUDEL STAAMER .
3 -in . pipe is bent at right angles, and two small pin
holes drilled in that part about 7 in . apart. The vap.Yur
comes through these pin -holes at a small pressure (but
quite enough for the purpose ), and is ignited by the bur
ner just under, thus sending the flame right through the
firebox tube and all round the cross'ubes. The heat is
very considerable, for I have got up steam from ordinary
warm water to 20 lbs. pressure in seven minutes.
The spirit boiler in my boat is supported on an iron
ring from the lower deck, screwed on to same, and is
easily detachable . What I think is a very important
thing is that it is not dangerous. I do not think there is
any likelihood of fire, as the flame is right inside the fire
box tube, and the sides of the boat round the lamp are
lined with asbestos fireproof composition.
Hoping that his little idea will be of some use to my
fellow -readers and workers, and wishing success to your
most valuable paper. - Yours truly ,
CECIL H. THOMSON .
North Finchley

calico rotary mop with tripoli and stearine, and, after
that, dusted lighảly over with a soft rag and rotten stone,
or powdered chalk , to take any traces of grease off it.
It may then he lacquered.
( 3) Re “ Pickling ” articles, putting them into diluted
aquaforiis. This will not give the article a bright surſace ,
but a dead one, and is only used to thoroughly clein it.
To get a good dead surface, dip the article as quickly as
possible into neal acid and out again , and then put it into
wa er with a small quantity of cream of tartar in it to
n utralise the acid ; this is also necessary after pickling.
I send you this, hoping it may be of use to any of your
readers who wish to do thething properly . - Yours truly ,
LESLIE H. MYER.
London, W.
A Simple Model Four - Pole Motor.
TO THE EDITOR OF The Model Engineer.
DRAR SIR, - I am sending you drawir g of a model
electric motor which I made in my spare time in three
weeks. It is made entirely of scrap, except the wire.
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vertical section, Fig . 3 the plan of field -magnet and
bearings, and Fig . 4 the brush rocker, with brushes.
I have made this motor from information which I got
from the pages of THE MODEL ENGINEER. The motor
works very well with two bichromate batteries. -Yours
W.MCCLEVE.
truly ,
Greenock .

The field -magnet is a cutting of a pipe, 3 ins. inside and
314 ins. outside diameter, and i in . broad. The arma
ture is a piece of pipe i in . inside and 1 % ins. outside
diameter, and 78 in . broad. The pole-pieces are a in .
by /2 in . by 5s in . long, the pole faces being i in . by
i in . by 1. 16th in . thick . The shaft is made from a wire
nail , 3. 16ths in .diam . and 3 % ins. long . The bearingsare

Fig . 1.

FIG . 2 .
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A SIMPLE MODEL FOUR -POLE MOTOR.

1

How to Make a Simple Blowpipe.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Model engineers who are often in wantof
a good blowpipe can make one by following these instruc
tions :-Procure a piece of brass tube, 1 % ins. diameter
and 172 ins. long ; file it up true for the sake of appear
ance, and fit two pieces of brass plate inside, 1-16th in .

Tow .

of brass, 3-16ths in . thick by 58 in . broad by 5 ins. long (to
allow for bending ), with pieces of brass tube, oneof which
is
in. inside and 4 in. outside diameter by 38 in . long,
and the other 72 in . long to suit brush rocker. The
brush rocker is made of ebonite, with four brushes with
screw for setting them . A and A are connected together,
and B and B are connected . The armature is wound
with 2 ozs. No. 30 s.s.c. wire , eight coils (three layers
per coil), and is held in place by two ebopite discs, E , E.
The commutator is made of brass wires 1-16th in . diam .
by 54 in . long, driven through the ebonite discs, and each
section soldered to the beginning of one coil and the end
of the next coil. The centre of the commutator is filled
with sealing wax (s) and filed round to keep the brushes
from holding between the brass rods. The centre of the
armature is filled with sealing .wax to keep it firm .
The field -magnet is a four-pole one, wound with 4 ozs.
No. 28 s.s.c. wire ( 1 oz. on each pole ), the drawing
showing how to connect the pole coils together. Toe
drawings are to scale, so that any other dimension can be
taken off. Fig . 1 is an elevation of the motor, Fig . 2 a

Fig . 2
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of plug
Tinned here
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thick . Solder one in 2 in . from the end, the other in
the bottom , ihus making the air-chamber a (Fig . 1). We
next require an old 4 in . gas tap or burner. Cut thewing
off the plug with a back -saw , and from the centre drill an
18 in . hole to meet the cross hole ; also file a groove
round cross hole , as shown in section of plug (Fig . 2 ).
Next proceed with the body of the iap. Cut the part off
where the jet screws in, and solder or plug up the remain
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ing hole. It will be best to grind the plug in after the
former operation , or you may find it leak later on . Drill
a hole in the bottom of the bowl the same size as the top
of the plug, and solder it in place. Solder or screw in
a piece of taper or parallel tube, in the body of the tap
opposite to the end you cut off. Our pipe is now com
plete, with the exception of connectirg air-chamber with
the top of the pipe. To do this drill a 5-32nds in . hole
in air-chamber, and solder a small piece of tube in , bent
to the top, as shown B (Fig . 1). Fill the bowl with soft
tow , and pour in methylated spirits till it is thoroughly
soaked , and apply a match to it ; blow , and you will get
a fierce flame between 5 ins. and 6 ins. long. This pipe
is entirely of my own design, and it will not only do sol
dering but small brazing work .-- Yours truly ,
Chippenham .
W. C. COLES.

New

Prize Competitions.

(For General Conditions see the October 15th issue.)
Competition No. 17. – We offer a prize of 62 2s.
for the best set of working drawings of a model portable
steam crane, accompanied by a written description of the
model and themethods to be adopted in its construction .
The exact size of themodel is left to the discretion of the
competitor; but it should be capable of raising and lower
ing, slewing, and travelling by its own steam , and should
be powerful enough to raise a weight of some two or three
pounds at least. The closing date for receiving entries
will be November 30th .
Competition No. 18. - Two prizes, value respec
tively, £ 5 5s. and £ 3 35. (by Messrs. Swete and Lyster,
of Pietermaritzburg , Natal), are offered for the best and
second best original designs for a small modern type
direct-coupled steam engine and continuous current
dynamo. " The donors of these prizes make the following
stipulations :-The output of the dynamo to be not less
than 500 watts, and the voltage to be not less than 50.
The competitor may make it more if he likes, but due
regard must be paid to the tools at the disposal of ama
teurs who are not beginners. The engine may be of any
type preferred by the competitor, either single or double
cylinder, single or double acting, simple or compound,
enclosed or open . The boiler pressure is to be taken as
bolbs. on the sq. inch . A design is required that will repre.
sent something more than a toy, and yet within the power
of a good amateur mechanic to build , and capable of
giving satisfaction when made. Complete scale working
drawings, with dimensions of both engine and dynamo,
must be given , as well as all arcessary mechanical and
electrical calculations. There should , in addition, be a
full written description of the set, explaining the methods
to be adopted in its construction. The usual general
rules will also apply to this Competition. The closing
date for receiving entries is March 31st, 1902.
Competition No. 19. - Two prizes, value £ 2 25.
and £ r is., are offered jointly by the Editors of the
Photogram and of THE MODEL ENGINEER for the best
and second best technically good photographs showing a
locomo ive (with or without train ) in motion . Particulars
of train , stop, shutter, & c., to be given. Each print, etc.,
must be marked with a motto, pen -name, or symbol, and
must not have the name or address of the sender. It
must be accompanied by a closed envelope, bearing the
motto , & c., and containing name and address of the
competitor. Each competitor may en'er as many prints
as he wishes. The proprietors of the Photogram and the
proprietors of THE MODEL ENGINEER shall have the
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right of publishing the winning and certificated competi
tions. The competition will be judged jointly by the
Editors of the above two papers, and the last day for re
ceiving entries is July 1st, 1902. The results will be
announced in the Photogram for August, 1902 , and The
MODEL ENGINEER for August ist, 1902.

Queries and

Replies .

(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journalare replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the baper only, and the sender's name must be in .
scribed on the back . ( ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre .
spondents are recommended to keep a copy of their Queries for
reference . ( 3) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4 ) Queries will be answered
as carly as possible after receipt, butan interval of a few days
must usually clapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand that some weeksmust clapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (6 ) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 & 38 ,
Temple House, Tallis Street, London , E.C.]
The following are selected from the Querieswhich have been replied
to recently :
14783] T. B. D. Engines and Boiler.- H. H. (Forest Hill)
writes : If yu think the inclosed design for the compor nd ergine
is worth it, I shall be pleased for you to publish it in your
colum s. What I want to knw is the correct di meters of trunk
piston and the ma n pi ton ; these being cho en to giv the crrert
ratio b tween the capacities of the H P. and L.P. cylinders On the
upward stroke the sli e-va've allows the live steam to enter the
lower part (H.P.) of cylinder, the L P. side meanwh le exbau ting to
port E ,and on the downward the stram passes from the H P. to L.P.
side as shown , the steam and exhaust ports being cosed . I am
building a model T.B.D., length, 40 ins.; beam , 45 ins.; depth ,

L.P.

STEAM

LR
H

P.

HP.
POSITION OF
VALVE ON DOWN
STROKE
NOT TO
SCALE

Query NO 4783
baving
twiryou
screws
driven
by amepair( of
engines for
as
in34 ins.,
skich
. Will
please
inform
1) compound
Best dimensions
cylinder and 'runk piston. (?) Diameter and pitch of screws.. (3)
Dimensions of boiler as in ske ch (c iameter n t to exceed 3 ins.).
(4 ) Pressure for same. (5) Will a blow -lamp similar to that
de cribed by Mr. Ki d , in i. de ign for a T.B.D., the issue of
Nw.mber last, bu n paraffi- ? If not, what sort of lamp do you
ad ise for boiler ? (6 ) Diameter and stroke of pump for above
boiler .
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The posts, as will be seen, are of the lattice pattern and are made in
metal. The signals are wellenan elle 1, the colou s being very cor.
rect. We also hive before us a model tel gr pb post- a feature not
very often present in mode railways. The pices of these fittings
are very moder te. Tur ing to the rolling -st ck , wemust especially
note the samples of railway carriages and trucks to band.
mo 'el L. & N.W.R. vest bule corridor slee ing or dining saloon
is shown on page 239 ; this co ch is 24 ins. long and 27-in . gauge,
but similar carriages are supplied 22 ins. and 26 ins. 101.g, and for
a trifling ext a co t the bog es can be made to any gauge. The
illustration elow shows one of the eigbt-wheel carriages us d on
the L. & N.W.R. The dors of these carriages are Il made to
open and luck, and the inter ors are properly and completely fitted

BODO

ODLODO

.

In answering your query we publish your sketches. The idea is
already in a practical and commercial form , as wilbe seen from the
drawing and description of the " Garlard " engine on page 233.
Your modific .tion or slide-valve for the model is very goo . Sime
provision must be made for the tru k piston to be mad : steam .
tight in the lower cylinder cover. A ratio of about it 2 is desirable,
but if this is closely adhered to in your proposed engine the trunk
piston would become inconveniently large. A cgl nder of 1 3-16ths
ins. diam ., with a trunk piston of A'in ., gives respective areas of 1'10
(for L.P.) 'and (1'10 - '44) = 66 (for the H.p.), a sufficient approxi.
mation to the desired ratio . Twin screws 24 ins. diam ., pitch
6 . We cannot say certainly whether the boiler je likely to
evaporate enough steam , even with a benzoline 1 mp - abu ut the
caly syste n of firing which can be ad pted . The probable ev pora
tion would be about cubic inch per minute when everything is
working at its best, atd this would be sufficient to drive the engine
with a pressure of 35 lbs. to 40 lbs., at say 400 revolutions per
minute . ' Th're are burners which will burn paraffin in a similar
manner, but the construction is slightly different. These are made
by the same firm (under Swedish parents) that mike the Primus
burners, and can be obtained from Melbuish , of Fetter Lane, or
H. E. Morriss, 82, Stroud Green Road ; making such a burner is
out of the question . You might fit a boiler as illustrated in The
ENGINEER for March 1899 , such a boiler would steam very
MODEL
well. Pump, t-in . ram by 3.in. stroke ; the stroke should be
adjustable, or method of regulating as .dvised by B. S. K. in June
15th , 1901, issuemay be ado ted .
(4810 ) Model Yacht Designing.. A. G. (Morecambe) writes :
Can you tell me where and what p ice a really good took can be
obtained on “ Model Yacht Designi' g ," with calculations & c ? The
nameand address of publisher and name ofwriter will greatly oblige.
We really do n it know of any bo uk which covers the su rject of
designing and cal ulating areas for model yachts. The article by
Mr. Wilson Theobald , in January 15th , 1901, covers the rules for
finding the various centres , and prhaps this might an wer your
purpose. The design of a model yacht so closely follows that of a
real yacht that the best book is, no dubt, Dixoi-Kemp's " Yacht
Architecture." publisbed at the Field Office, price £ 2 2s.
[4713] C - Type Dynamo for Accumulator Charging .
F. E. S. (Brightside), writes : Could you ohli,e me with aimen ions
of a small C -type dynamo
for pocket accumulator charging , to g ve
about 6 volts 1 to ng ampères ?
Since the d namo is for charging purposes, it should bave a
laminated drum -type armature, w ich might be
ins. diameter,
it-ins, long. There should he in it eightslots 3-16th in. hy 3 16ths in.,
and these may be wound with 2 ozs. No. 24 s.c. wire in four secti ns
to suit a four-part comutator. The field.magnet should e cast in
one piece, soft iron being u -ed. It sbould bave a core 1 %8 ins. diam .
and 14 ins. long. The pole-pieces should be 144 ins. long and the
section of iron 7 in . by X'ins. Distance of centre of core from
centre of armature z ins. The wire for field -magnet winding should
be from 5 to 6 ozs. of No. 24 , connected in shunt. The sp : ed s. ould
be about 3,500 r.p.m.
(4714 ) Railway Signals . G. W.(Ha nble ) writes: Wat is the
average length and width of the arms ofhome, dista t and starting
signals, & c. ? Kin ly state th large-t you know to be in use . Woat
is the average size of the top of signal po ts ?
vary in length
tre pin
to ,the
tip) from
ft. 6 For
ins.
to The
6 ft.,arms
the general
length (b romingcei5 ft.;
widt"
10 ins.
10 nu 4ins.
signal posts of 20't. in beight the size at ottom is about 12 ins, by
12 ins. and at top from 7 ins. by 7 in , to 6 in-, by 6 in .
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with hat-racks, seats, arm -rests, and hey are beautifully lined out
and lett-red. Although nit bere illustrated, we have s mples of
carriages (2-in . gange) imitatig Midland Ralway rolling stock ,
which includes four-whe led rake-van, eight-whee'ed c acb , and
Messrs. Bassett -Lowke have entus a model G.N.R. truck
for the same gauge. A point of considerable impor anre is that the
rolling stock 's not unduls beavy, and therefore a long ra n an be
arr n eiwithout unduly ov . loading the engine. Weha e also one
of this firm's new line of Eng ish type work'ng mod I lo omotives
in the shape of a 2.in. gauge Midland Railway single-wheeler.
Themechanism of this locomotive is similar to thtof the L , and
Y.model brought out last year, and from what we have een of the
working of the e no fault ought to be found wi h them on this score .

GENI

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.)
For Model Railways.
Messrs. W. J. Basset -Lowke & Co., of 18 and 20 , Kingswell
Street, Northampton , bave just issurd their new catalogue, a copy
ot which is now before us. The list includes fully il ustrated descrip
tion of model steam , gas and hot-air engines, iogether with eng ne
and boiler fittings, screws, bolts , and ruts having s andard B.A.
tbreads, materials of all kinds; and also En lish and American touls,
which can be obtained at cheap rates, The Electrical Section is
devoted to dynamos and moto s, ringing from toys to gabines
capab'e of d ing useful work la ps, lamp standar is, sp rking coils,
batteries, a d fitting - such as wir“ , termin als, & c . The catalogue
is nearly printed and splendidly illustra ed, and should for in a bandy
and interesting booklet to the med I engineer in whatever esi e .ial
direction he turns his taler ts. The price is 6d., u hii h is returned if
the coupon en losed therewith is sent with an ord r exceeding, ros.
Messrs. Bassett Low ke have sent ' s a good selection of their railway
m . dels for inspection together with a complete set of parts for a
mo el horizontal engine with cylinder 58 by 4. The parts of the
latter can be elected by any lód of aierage inteligncen a few
minutes. The list gives prices of parts separat-ly, so that the inndel
engineer is not obliged to purchase any ece he dors i t requi e.
The signals sent are depi ted in the illustratio on the next page.
These are to a scale of a out fin . t ) a out, and are very truthful
models of the real article, the actuating gear being well wurked out.

Model G.N R. GOODS OR COAL WAGGON .
Before concluding, we must mention the excellent model goods or
coal waggons, one f which is here shown ,and t esamiple f special
bra: s rails and p ints. I bese are worked utin simi arway to those
in tinned iron , ut are better finished and adju-ted th chie ' impr ve.
ment, of coue, b ing the use ofmaterial which wil not rust. For
further parti ulars of these goods we can only rrfer he reader to
the catalogue , but we may mentio that Messrs. Bassett L wke
seem to have spared nn pains to produce models of a realistic and
practical nature at a low price , and should plase ibeir customers
during the coming sea on s well as they have done in the pa-t.
Non -Magnetic Watches.
There is a considerab e demand for a good non-magnetic watch
for the use of electr ci ns, and M ssrs. F. Fredericks & Co., 12 ,
Plimsoll R ad , London , N., supply th se and other w tches atvry
reasonab e piies. The non -mg.eric watche : are a speciality , and
ringe in pri e fr m 12s. 6d. up - ards. An illustrat d ca al igue,
giving full particulars, will be sent post-free to any reader mention
ing this journal.
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“ Hercules " Motors.
Customers are apt to resentdelay wbent ey bare ordered goods
from a firm , ut instances sometimes occur which show that delays
are not always avoidable . ' hus, Me-sr . Bu ler Bros., Fngine rs,
their
a few ofnotor
an apology
us into deli
ins itering
Wors, Derby,
Dale
Hercules
some " to
for tneask
i elay
correspondents
ca vings owing to a very he.vy derand Term has now caught
up with the orde s still Heing ieceii ed, and we are glad to note th t,
from te- tii onials webave seen , tbese castings appear to be giving
great satisfaction .
A Sensible Vertical Engine.
M ssis. Drake & Co. 4 , Balfour Street, Br df rd, send us for
inspection a very practical and well-desig , ed casting of a standard
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be done until the cutter is entirely used up. The cutters are very
suitable for v illing grooves in crossheads, axle -boxes, & c., and cut a
perfectly clean groove with clean sid , s. Prices and further parricu
lars of the e and any other mall milling appliances are contained
in the firm's neat preliminary list, which will be sent to MODEL
ENGINEER readers for three id . stamps. The same list coniaias
prices of many high class models and castings, such as a 4-in, scale
Caledonian luco ., and al-o G.N.R. and L. & S.W.R. loco , force
pumps,marine engines and model winding engines, and many others.
A Book for Mechanics .
“ Practical Workshop Mechanis" is the title of a handy little
bool, published at 6d., by Mr. Bentley: The contents cover the
ordinary requirements of the workshop, including rules and tables

.

Model L. & N W.R. VESTIBULE CORRIDOR COACH BY Messrs. W. J. BASSETT-LOWKE & Co.
for a new small-power vertical engineih y are puttiig on the market.
for belts, levers, wheels, & c., and a large amount of generally usefu
The casting, which is the novel te ture in this engine, is o designed
inform tion which it will pay every go-ahead mechanic to have at
that the turning operations are ext emely simple. The bearing
his fingers' ends. The book can be ohtarned from the author , en
seats are lorg for the oiameter of shalt, and the learings can be
quiries being direct d to Mr. Wallace C. Bentley ,M.I.M.E., Con
easily fitted. A racin showi' g a suiti le g vern rogear for the
sulting Engineer, Halifax.
Goods on Approval.
engine, is also "ubmitt- d , and is n at and effective spring pattern.
The firm of S. Holmes & C ) , engineers and lathe makers, Brad .
The samefirm is supp ying Whitworth strews na nut- 'or am teurs,
and a remarkably che p scre . la ard ta is for ho es up to X in .
ford inform us that they are prepared to send out their goods “ on

SIGNALS IN du ... RAILWAY ACCESSORIES BY MESSRS. W. J. BASSETT LOwKe & Co.
Inquiries from readers of THE MODEL ENGINEER will have every
approval," and they invite inspection of their works by any reader
wbo happens to be in that par of the country.
attention .
Novelties in Electric Lamps.
Milling Cutters for Amateurs .
We are much ple sed with the ap earance of somewell-made end
We had rec nuly an opp r unity of isiting the show rooms of the
milling cutt rs which are m de and supplied by the Model Manu
American Novel y and Manufacturing Company, 102, Charing
facturing Co , 3, Harley Road, Willesden , Loridor , N.W. These
Cross Roa ', Loudon WC., a d f insp cting a number of the
cutters are ma e from 3-32n s in . diameter up to 4 in ., eithe right
sprc al ties of the firm . These ompri e a great variety of electric
or left hand. The advantage of these cutters is that the sbaks are
reading, dark room and doctors ' lamps and n ght-light sets, all of
uniform
si e, excess
and may
be held inwhich
any isself.cen
reing1 chuck,
ar.d
a esuperiority
oper ted by
which
patented
a n hew ord
dry batter
batiery .for light
This has
many,
with most
ihry
of overhand,
avoidin any
the trou
nary dry
over
points of
ng wrk
cutters which fit on an arbor Another great advantage in these
since it is uitab eot o lyfr " intern ittent lighting, but will run
cutters is that, owing to their having only three cutting faces, they
a lamp As
balf-an-hour
at a time,
la -ting many
so
when, the
opened
box iseven
, the hours
used
is exhausted
as the battery
. for soon
may be easily softened and filed or ground sharp again , and this can
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o'd cells thrownaway and'new ones inserted. There is no connecting
up, the batte ies being provided with contacts which are automatic
in action . Weare glad to te able to illus rate a few of the forms
which are taken by these useful lamps , although these illustrations
will give no i ea of the large number of types made. Fig . 5 shows
the " Ever.Ready " electric torch, which is made in various sizes

Fig . 2 .

e . Pouteau, 44 , Warden Rrad , London , N.W.- Mr. Pouteau
send us a very handy twenty-four page list of illust a'ed articles
describing “ how to make ' a variety of most useful a ticl s. AU
are classi ed und :r genera headings —such as Boats, Canoes, Yachts,
etc., Dyna'l os and Electric Motors, Electi it , Latbes, Model
Making, and so on ; and as the total num er of articles on these and
otber subjects u s to well o er a thousa d , readers will do well to
consult and keep this Catalogue for reference. Mntion should be
made of THE MODEL ENGINEER when writing for th list.
Thomas Harrison, Limited, Thurnton Road, B adford . - This
firm issues a ery well produced list,which should find a place on the
catal gue shelf ofevery user ofsmall or largem chin- tools. Particular
attent on i, de oted to " special tools ; but stocks and dies, drills,
taps, riine s, sa s, and metal planes are strongly represented . The
catalogue is p rticula ly full and is well illustrated . It will be sent
to any reader quoting THE MODEL ENGINEER and enclosing a
penny stamp for postage.
c . Nurse & Co., 82 and 184, Walworth Road, London , S. E.
It is difficult to do justice to a catalogue 'lik that published by
Messrs. Nur e to illust ate their engineers' and ji iners' tools and
macbi ery. Fortuna ely the firm is too well-known to require any.
thing like a complere enumeration of even the various b'an_bes of
tool manufacture into which t'e catalogue enters and since this
latter runs to more than tree hundred I rge and fully illu tra'ed
pages, it can well be imagined that not only crdinary but very
special tool. a e listed an 1 descı b d Both engineers and joiners
w ll find tois ca alogue of use, e -pe ially as is comprebensiveness
will ensure for it a permanent place on the reference shelf. When
writing, The MODEL ENGINEER should he quoted, and the number
of the catalogue (10) state ; fourpence is asked for ti e postage to
any part of tne United Kingdom .
J. Bowron , 57, Edgwa e Road , Lond n , W - This is a classified
price list of a variety of secondband electrical and other goods.
Amongst those which will e of int rest to readers of The M DEL
ENGINEER mav be mentioned ac urulators, arc la nps, dynamos,
motors, switches, meters, :oils, telephon s, and batterie ; utThethere
list
are also numbe of o her bargains in si ntific ap aratus.
will e sent on receipt of a penny stamp to any Model ENGIAEER
reader.
G. Birch & Co., Islington ToolWorks, Sal'ord , Manchester.
Messrs. G. Birch & Co. send us for not ce their new illust ated
catalogue, d scrining some of their machine tools, i cluding lathes,
planing, milling, sl tting, shaping , nd wh el-curtigmachines, etc.
Full particular , a e given of each machine, a poiit which will be
found very conv nient for purchasers oth at home a d abroad. The
catal, ve deals with marhine tools for c 'mmercial purposes, and also
includes amat-urs lathes and r a tle mil ing machines. The repu
tation h ld y the firm for exc llency of o kran hip and design is
sufficient gua antee for the accuracy a d efficiency of the tols o anu
fa tu ed by hem , and read rs will and the catalogue which will be
forwardrd post free--most useful. THE MODEL ENGINEER should
be mentioned.
A Correction .
In our notice of the Citalozue issued by the Electri al Sundries
Manufcturi g C., 152, Grey Mare Lane, B adford , near Man
cbester, in or la t is ue, it w s incorre tly stated (hat this list
WOU be en post free to any reader. Weare asked to point out
tba: the price of tbis neatly prii ted catal gue is ad. post free.

.

Fig 1 .
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FIG . 4 .
FIG . 3.
and powers ; Fig . 1, the " Ever-Ready " electric cand'e ; Fig. 2, a
bicycle or house lamp ; Fig. 3, an electrically lit clck , with long
flexible coid and push ; Fig. 4 , an electric re ding lamp. The
reading lamp, Fig. 4, is made also as a ruby amp for photo

au EVER - READY"
Notices .

Fig . 5 .
graphers, and every photographic reader will appreciate the value
of such an apparatus. Every reader bould send for the “ E
catalogue of this firm , which contail s illu trations of every variety
of lamp, and is sent post free to all wbo mention Ihs Model
ENGINEER

Catalogues

Received .

Messrs. Brearley & Stevenson , of 62, St. Paul's Road ,
Shipley, have sent us a suppleme tary list dealing with their new
scale model of a modern conden er. The vonden er is especially
designed for h rizontal e ginsand can be worked from a continua .
tion through the hack cover of ylinder up to 1 in . by 2 ins. and
also that the vendors can uppl" cas i gs for siecial back covers
for their Number 3 set of engine ca -tings for custon ers wbo intend
fitting a condenser. Wehope in a future issue to further describe
this condenser, giving an illustration ,
W. H. Carter, 81, Braemar Road, Tottenham , I ondon , N.
This is a large illu -trated list of electrical sundries, small storage
batte ies , electric scarf pins, lanterns, coils, dynamos, a' d motors ,
pbonographs, model engines ; and parts for the construction of
batteries and models of various sorts are also stocked Readers
should mention THE MODEL ENGINEER, and enclose ijd. in stamps
for this list.

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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, " TheModel Engineer," 37 & 38, Temple House,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENTMANAGER, " The Model Engineer," 37 & 38 ,
Temple House, Tallis Street, 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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How to Make a Four - Jaw

it on faceplate, boss outwards, and bore and screwcut, or
tap, hole for lathe spindle and face up boss. Screw the
body on spindle and face-up chuck , and turn up the cut
side, then reverse on spindle, and turn up the parts on
back of chuck where back plates of jaws slide. Now put
it on spindle in its proper position, and mark on face two
centre lines at right angles, taking care that the centre
lines come in centre of lugs for traversing screws of jaws.
Take off spindle and mark lines across face of chuck
17.32nds in . each side of centre lines ; these lines will

Chuck .

By “ WATERWORKS."
" HE chuck described in the following article will be
THE
found a very useful addition to any lathe. The
writer does not claim any originality in the
design , only showing how almost every part can
be machined in
the lathe it is intended for.
The chuck , described and illustrated, was made
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A FOUR-JAW CHUCK (Drawings One-third Full Size).
for a 3-in . centre screw - cutting lathe made by the
writer. First take in band the pattern for the casting,
which can be made to the drawing, with the addition for
shrinkage and machinery. The slots for jaws can be cut
out in the pattern and made taper ; it will leave the
mould all right, and save making a core -box. Having
obtained the casting and forgings for jaws and screws,
wewill proceed with the body of chuck A. First mount

give the width ( I 1-16th ins.) of grooves for jaws to
The next
slide in , the grooves being 3-32nds in . deep.
job will be to cut these grooves. This will be an easy
matter for those who have a milling attachment to lathe;
but for those who have not, it will be a case of hammer ,
chisel and files. The best way to proceed in this case is
to get a narrow cross -cut chisel, and cut a groove just
within the lines, and 1-16th in. deep right across face, and
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then cut as many grooves in between the two outside
ones as you can, and take out the remainder with flat
chisels ; finishingwith files true to face and parallel. This
may appear at first sight a long job, but it is not so long
and tedious as filing out the slots square and parallel,as in
the case of most chucks.
Now take in hand the jaws B , which should be of mild
steel, and face them up on back , and turn shank to go
easily into slots, also machine the part for back plate and
nut. Make that part which goes into slot a shade shorter
than the thickness of chuck at that part, so that when
back plate is on and nut screwed up the jaw will just
slide in slot. Now centre the sides of jaws and turn
them up. Make them i 1-16th ins. wide to fit grooves in
chuck ; screw the outer ends of shanks where shown a
fine thread and fit nuts .
Wemay now leave the jaws and mark off chuck for the
holes for traversing screws, the positions of which can be
taken from drawings. I found the best way to drill these
holes was to pack up from lathe bed to face of chuck with
a piece of wood until centres of holes came true with
lathe centres, and then drill holes 5-16ths in ., feeding up
with back centre. Having drilled all the holes, counter
bore them as shown for the retaining washers d , which
are 2 in diameter. Having done this, make a tempo
rary bush to fit rather tight in counterbore, and 5.16ths in .
bore. Turn up a drill with a blank part to fit bush ,
and the other part filed down flat and turned down to

Screw

F

10
Nasher
5146 Mul
with fine thread

E

-15
Back Plate

DETAILS OF FOUR-Jaw Chuck .
Scale : Half Size.

a suitable size to make a 5-16ths in . Whitworth tapping
hole. Make retaining washers d now , a snug fit in
counterbore, and also make back plates E. Put the jaws
in place and drill through them with the special
5-16ths in , turned tapping drill, with the temporary bush
in counterbore to ac as guide, and when tapped out I
think you will find all true. Before tapping the holes in
jaws, turn a piece of round steel down to just slide through
tapping holes and form a flat rose bit on end of it, and
with this tool face up end of slots nearest centre of chuck ,
to take flat ends of traversing screws. Make the traversing
screws F to drawing. At one side of hole in back plate
will be noticed a small slot, which fits on a small steel
pin in shank of jaw to prevent plate from turning ; it is
marked 6 in drawing of jaw .
The parts may now be all fitted together. There is
still another use for the temporary washer. Put it in
counter -bore on top of retaining washers, and make two
small plates, one to go on top of washer, and one to go
under lug at back of chuck with a bolt through both
plates, which , when screwed up, will prevent washers
moving when drilling. In positions shown at a on draw
ing, drill 3-32nds..in . holes from face of chuck through
to back at each side of washers and half in them , and
drive in steel pins.
It will be seen from drawing of jaw B there are only
two steps, but in centre of front is drilled a 4 -in. Whit
worth tapped hole e, in the front view of chuck, bywhich
I fix temporary steps on when required, a plan I have
found very useful, as it is easy to keep a set made of
different metals. I have found brass and lead come in
very handy when gripping anything which has already
been turned. If you now put all together, and have
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been careful in working, you will find each jaw will work
nicely, and without shake or binding in any position.
The last job is to put chuck on spindle, face up the jaws,
and turn the steps outside and inside, and with a sharp
pointed tool turn a series of small grooves in steps, to
give them additional holding power. The jaws will
require case-hardening, and screws and washers will also
be improved by this process. If there is any point in my
description not properly understood, I shall be pleased to
give additional information , and I wish every success to
the reader who undertakes to make one of these chucks.

The Society of Model Engineers.
London .
HE next ordinary meeting of the Society of Model
Engineers will be held on Thursday, December
T
12th , at the Memorial Hall, Farringdon Street,
E.C., at 7.30 p.m.
The CONVERSAZIONE .
The Annual Conversazione of the Society takes place,
as most of those interested are already aware, on Satur.
day, November 30th . We are able to state that the list
of exhibits - incomplete though it is at the time of writ.
ing — is a particularly interesting one, as the following
excerpts will indicate :
Mr. Löwy will exhibitmodels of locomotives and other
engines of early date, most of them having been con
structed at the sameperiod that the engines were at work.
Mr. A. M. H. Solomon will have on view several photo
graphs of famous locomotives, and those who have seen
his loan exhibit at the South Kensington Museum will be
glad to take the opportunity of inspecting other examples
of his collection ." "Mr. J. F. Burnham is exhibiting a
very interesting model of an electric locomotive of new
design , which will be at work on a special length of
track , Another very interesting exhibit is a model of a
Post Office brake van fitted with apparatus for the auto
matic delivery of parcels to or from trains whilst in
motion , irrespective of speed or brake. This model will,
by the kindness of the inventor, Mr. Britain , be shown at
work during the evening.
Among other exhibits may be mentioned : A vertical
launch engine, by Mr. J. C. Taylor ; a model steamer,
shown by Mr. J. E. Clogg ; a 6 % -ins. sparking coil , by
Mr. Hildersley ; a portion of railway track , comprising
a double loop, by Mr. S. L. Solomon ; a Wimshurst
machine, by Mr. N. H. Simmons ; a lamp for the cure
of lupus, by Messrs. Marshall and Woods ; also several
trade exhibits and models, kindly lent by some of the
railway companies.
Provincial Branches.
Bradford . — The fortnightly meeting of the Bradford
branch was held at the Coffee Tavern , Tyrrell Street,
Bradford , on Monday evening, November 4th , 1901.
The minutes and report of the financial year were read
and passed, and as it was the firstmeeting of the Society's
year, someof the subscriptions were taken . Mr. Wilson
then showed a set of castings of a model donkey pump,
which was fully appreciated by the members present. The
meeting closed at 10 p.m. The next meeting will be
held on November 18th, 1901, at the usual place at
7 p.m., when anyone wishing to become a member will
be duly enrolled, according to the rules and regulations of
the Society .-- JAMES A. LAMB, Hon . Sec., Holly Bank ,
Thornbury, Bradford .
Cardiff. — The first annual meeting was held at the
Society's rooms, at 7 and 8 , Working Street, on November
4th. Fourteen members were present. The present
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officers were re elected , with the exception of the Secre
tary , who retires owing to pressure of business, his place
being taken by Mr. R. T. Hancock , of 168, Newport
Road, and 55, James Street. A hearty vote of thanks
was accorded to Mr. Roberts, the retiring Secretary , for
his services in connection with the formation of the local
Society . A proposal by the President (Mr. S. W.Allen )
to commemorate the centenary of the first locomotive by
the construction of a scale model of Trevithick's engine,
which ran between Merthyr and Quaker's Yard, in 1803,
was cordially endorsed by the members present, and re
served for further discussion, and the production of blue
prints which are being prepared . It is proposed that the
work should be divided between the members and the
finished model presented to the Cardiff Museum . The
evening concluded with an exhi.
bition of lantern - slides ofkindred
interest. The nextmeeting will
be held on December 2nd, when
a paper on
Model Loco
motives," kindly lent by Mr.
Greenly, of the London Society ,
will be read and illustrated on
the lantern screen . Intending
members and others interested
are invited to be present.R. T. HANCOCK , Hon . Sec.,
168, Newport Street , Cardiff .
Dodoo
Leeds. - A meeting of the
BALLBUY
Leeds Branch of the Society

A

Useful

Switchboard

Amateur

for

Electricians.

By W. E. Dixon -BENNETT.

I N appeared andilustrated Tescription of ex simple
wall-plug for use in connection with electric bells."
I now give a further design , which shows how a number
of additional cells can be brought into use to augment the
ordinary bell-battery , so that existing bell wires and the
above mentioned wall-plug, can be utilised for the pur
pose of conveying a stronger current to a small motor,
coil, or any other light electrical apparatus when required.
Ben Puanes
-Ε
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of Model Engineers was held
A USEFUL SWITCHBOARD FOR AMATEUR ELECTRICIANS.
on Tuesday
hing, October
Mr. Harrington
29th , at St. Andrew's Schools.
By passing the switch A over the points 1, 2, 3 , 4 , 5
showed a piston of about 3 ins. in diameter, fitted with
and 6 , one lo six additional cells can be instantly brought
Hargreave's patent rings ; and on behalf of Mr. Speke,
into play. Although the number of cells shown on the
he also showed a wheel valve , made for the two
diagram is only six , provided a sufficient number of
cylindered engine thathe is now constructing. Mr. Wood
“ ways" are made to the switch, more cellsmay be added ,
showed a 6 -volt accumulator he had just finished ; and
if required . When using the current for other purposes
Dr. Wear, a Swedish Silent Primus lamp at work , some
than that of ringing the bells, the plug B must be inserted
dummy springs, lamps, & c. It was decided that the
to cut them out. The wall-plug, switch and cut out
annualmeeting be held on November 12th next, and it
should be fixed on the switchboard .
This should be
was also agreed that a capital fund be started , open to
neatly finished and placed on the wall in the room where
members and non-members. The meeting terminated at
the current is most likely to be required.
9.45 p.m.-W. H. BROUGHTON , Hon . Sec., 262, Carlton
Wies'E ATTACHED
Terrace, Leeds.
NCRL
Liverpool.-- A meeting of this branch took place on
Wednesday , November 6th , at the Balfour Iostitute.
After the minutes of the previous meeting had been read
over and passed, a new member was enrolled , and Mr.
Cutters and Cutter
Thorp then read a short paper on
Bars.
This was followed by a short discussion , and a
BRASS
Brass
Wooo
WOOD SCREW
hearty vote of thanks was afterwards awarded to Mr.
Thorp , the meeting being brought to a close at about
BORAO
9.40 p.m.
The next meeting will probably be held on Decem
ber 7th . Further particulars will, however, be posted to
the members.
Courts
The following volumes have been added to the library :
0
0
14. Haldane's “ Steamships and their Machinery."
WIRES ATTACNED
15. “ The Locomotive of To-day. ”
16. “ Metal Working Tools and their Uses ” (MODEL
ENGINEER Handbook No. 7 ).
The first two being presented by Messrs. Reeves and
and Bootle respectively: --FRED . T. STEWART, Hon .
CONSTRUCTION OF SWITCH A ,
Sec., 14 , Adelaide Road, Kensington, Liverpool.
The cells should be placed on a shelf where they will
TO READERS IN DARLINGTON AND DISTRICT. not be disturbed, where they can be kept under observa
Readers in the above district are requested to send their
tion (and as near to the switchboard as possible) so that
names and addresses to the undermentioned for the pur
theymay be easily re-charged when necessary.
pose of forming a local Branch Society of Model Engi
As the bell battery and auxiliary battery are — when the
neers— W . P. Nesbitt, Tees Valley Waterworks, Broken
full current is being used — both in circuit, the former
Scarr ; T. Hudson, 35 , Wilson Street, Darlington .
should consist of No. I Leclanché cells, so that the
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latter, if composed of No. I cells, will not be reduced in
strength , as would be thecase if the bell battery consisted
of No. 2 Leclanché cells.
If desired , any other form of battery, or even ab
accumulator, could be used to supply the required current;
but then the bell battery, consisting of Leclanché cells,
must of course be cut out. This can easily be done by

BRASS

Wooo

TERMINALS

HUTNICI

AN
Seal Lien

В.

THE CUT-OUT B.
inserting the switch C - as shown on the general
arrangement diagram - which will place in circuit, or cut
out the bell battery when desired .
The details of switch A and cut out B are shown to
scale in the drawings. Details of wall- plug D can be
found on page 182, of No. 47 , Vol. IV , of THE MODEL
ENGINEER AND AMATEUR ELECTRICIAN .

An

Enclosed
Autocar

December 1 , igot.

Dynamo

for

Ignition .

By A. H. AVERY, A. Inst.E.E.
ITH the advent of the motor car, its petrol engine
and electric ignition, comes the need for some
WITH
reliable and inexpensive apparatus which shall
simplify , as far as possible, the present all too compli
cated appliances for the production of electricity for
sparking purposes ; and so tend to eliminate at least one
source of profanity which appeals strongly to the motor
carist.
It is not the present purpose to deal with spark coils,
or even ignition plugs, although these both have " little
ways ” of their own , both gratifying and amusing to the
interested crowd that gathers on every possible occasion
when it is not wanted ! The trouble usually starts rather
with the source of supply - viz., the batteries, whether
primary or secondary , supplying current to the spark
coil. Then it is that the unfortunate owner, who in a
weak moment pinned his faith to dry batteries, for in
stance, is brought sadly to meditate on the shortness of

Magnalium .
MAGNALIUM is an alloy of magnesium and alu
minium , specific gravity between 2 and 3, melting
point 600 to 700 degs. C. When increasing quantities
of magnesium are added to aluminium , the resulting pro
duct gradually changes from the comparatively solt and
unworkable metal to a harder and hardermetal, and with
the quantities of magnesium varying from five to thirty
per cent., the alloy is similar in qualities to brass and
bronze. When the proportion of magnesium is in
creased to fifty per cent., the alloy ceases to be use
ful for mechanical purposes, but is then capable
of taking a high polish , and is eminently suitable
for optical use . At above fifty per cent. magnesium , the
alloy approaches in properties to magnesium , and loses
its hardness. As regards durability , the alloy containing
from twenty- five to thirty per cent. of magnesium is some
what superior to aluminium , and retains a bright polish
for a great length of time. Magnalium may be coined
easily, being much superior to aluminium in this respect,
and almost approaching nickel. Screws and nuts can be
made of it, which is not the case with aluminium . The
tensile strength of plates containing five per cent. mag .
nesium is about 13 tons per square inch. - Electrical
Review , N. Y.
To READERS IN IPSWICH.-- A reader, Mr. H. F.
Groves, wishes to see steps taken towards the formation
of a branch of the Society of Model Engineers in Ipswich ,
He is willing to take his share in this undertaking, and
hopes other readers in the district will write to him at
33, Fonnereau Road, Ipswich , with a view to making a
start.
It is generally admitted that electric currents have
ways that are peculiar and at times puzzling. The
reason for this is apparently supplied by the fact that a
new type of current has been discovered (by an enter
prising daily paper), and has been harshly called
“ double - faced." We are told that when
gh pressures
of 50,000 volts have to be transmitted, the “ double
faced ” current offers great advantages !

Fig . 1. - ENCLOSED TYPE DYNAMO.
life in general, and the life of dry cells in particular :
whereupon he will probably become straightway pos
sessed of an accumulator, only to have the painful fact
borne repeatedly to his notice that even accumulators re
quire intervals for refreshment- refreshment of an expen
sive nature, too . They may even be so oblivious to their
moral responsibilities as to neglect the teachings of their
infancy, conveyed in the words : — " A charge to keep I
have ," & c., and waste their substance in riotous leakage
when no one is looking ! All these little experiences lead
the victims, sooner or later, to mentally , if not audibly ,
consign allmanner of batteries - past, present, and future ,
to - to the same place , let us say, as their inventors de
serve to go !
Now whoever heard of a well-bebaved conscientious
little dynamo that incited its owner to displays of linguistic
fireworks or to fracturing all the ten commandments on
account of its unseemly conduct ? Virtuous to a fault ;
no re-charging, no acid to leak, no uncertainty as to
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whether there is any “ charge ” left in it, and a lifetime
of some score of dry cells. Surely when peace and con .
tentment are so easily to be substituted for a sulphurous
atmosphere, it is strange that no one seems up to the
present to have done much towards adapting the dynamo
to the needs of the autocarist.
Of course , is at once evident to anyone who gives a
thought to the subject, that in consideration of the ex .
cessive vibration and severe strains occasioned by the
high rate of speed at which most cars are expected to
travel, to say nothing of those two great enemies ofma
chinery_dust and damp — the ordinary dynamo, however

Fig . 2. - ENCLOSED DYNAMO WITH TOP HALF
REMOVED .
well suited for stationary work , will become a chronic in .
valid after a very short experience under such conditions
as mentioned above ; and wemust accordingly cast about
for some design of machine which shall be proof against
all such evil influences.
The chief desiderata are that the dynamo shall be
water and dust proof, shall possess ample strength in all
its parts to withstand the unavoidably rough treatment it
is bound to receive, and yet witbal be as simple as possible
in construction .
An embodiment of these points will be found , it is
thought, in the photographs and drawiogs, now presented
to the readers of THE MODEL ENGINEER, of a new type
of dynamo designed by the author, and which has now
been in practicaluse for the past twelve months.
Fig . i shows the external appearance of this dynamo,
which has a rubber disc in place of the usual flat or
V -metal pulley, and is driven by friction from some
rotating part of the motor or wheels, as may be most
convenient.
In Fig . 2 the top half of the dynamo has been removed
so as to reveal the manner in which the various parts are
assembled . From this illustration it will be clearly seen
that the dynamo is in the form of an enclosed annular
magnet, having two concentric poles - one long one, over
which the exciting coil is placed , and one short one pro
jecting from the top, the outer case serving the double
purpose of a yoke to the two poles, and a dustproof case
enclosing all the vulnerable parts, with the exception of
the screwed end of the lower pole piece . There is only
one joint in the carcase, and that ismade along the centre
line of the armature.
The carcase should be of best grey cast iron well an .
nealed , on account of the thinness of some of the parts.
The armature core is of Swedish iron sheet, 22 g . ; the
shaft of Siemens-Martin steel ; eyebolt and bolts for lugs
of mild steel ; and all the rest of the parts are of gun
metal, excepting the brushes, which are of copper gauze
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rolled up lightly into cylindrical form , and the clip for
the field coil, which may be of 26 g. zinc or iron sheet.
The bobbin ends and insulating washers for brush
holders are made from hard red vulcanised fibre.
The various parts in detail can be distinguished in
Fig , 3, being as follows :
A. Lower half of carcase.
B. Top half of carcase.
C. Armature and commutator.
D. Rubber friction pulley.
E. Eyebolt.
F. Exciting coil.
GG . Brass bushes for bearings.
HH . Brush holders.
II. Brush springs.
JJ . Brushes.
KK . Bolts holding the two halves of the carcase to
gether.
LL . Lubricators.
M. Screw to hold exciting coil in place.
The working drawings (Fig. 4 ) give all constructional
details, with dimensions, while a diagram of the windings
and connections is to be seen in Fig . 5 .
In building up this machine the first operation is
to carefully machine the faces of the top and lower halves
of the carcase , so as to ensure a good magnetic joint* ;
next fit the holes to the lugs, and clamp the two halves
of the carcase firmly together, wbile the rough cored
holes through the bearings are drilled out a sbade under
size . Finish out these holes with a long reamer , work
ing in both holes at once, which will ensure their align
ment. After drilling holes in the feet, the lower pole
piece is fitted and screwed in hard ; and when in correct
position , with regard to the top pole, is secured by an

F

B

G

G

-M
кK

H

FIG . 3.—PARTS OF ENCLOSED DYNAMO .
iron screw , inserted half in the carcase and half in the
pole as a kind of key .
A cutter-bar must now be made for the purpose of
machining out the bore wherein the armature is to rotate ,
and to ensure accuracy the shaft of the cutter -bar must fit
the bearings nicely. The cutter is set to bore i 13-16ths
When machining the lower half, the hole for the
pole piece should be bored out before removing from the
chuck .
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ins. diameter, and driven slowly and regularly through
the bore, when it will do its work with great nicety . All
that now remains to be done to the carcase is to fit the
eyehole and drill two holes for the brush, as indicated
in the drawings.
The shaft is of special tough Siemens-Martin steel,
and fitted with
turned to the dimensions given ,
a long nut, which , besides clamping the laminations to
gether, also serves as a shoulder for the commutator to
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two halves of the carcase to make a ' tight joint " ; the
fitting should be such that they make good metallic
contact all round ; and if themachine receives a coat or
two of enamel the last thing when all is puttogether, this
joint will be quite watertight.
The nominal output of this little dynamo is 5 volts 2
ampères, although this will vary somewbat, of course,
according to the speed of the engine. It should be geared
for 3000 revs. at normal speed .

M
RESISTANCE

CELLS

SPARK
COIL

DYNAMO

B

SWITCH

Fig . 7. - DIAGRAM OF WIRING .

It is not recommended that this dynamo should take
the place of and supersede the accumulator which supplies
the sparking coil ; its function is rather to keep the latter
always properly charged , and do away with the necessity
for spare sets of cells, which usually have to be kept ready

FIG . 6B .
FIG . 6A.
FORMER FOR FIELD -MAGNET COIL .
back against. The commutator bas a plain hole in the
centre, allowing it to be pushed sligbtly over the threaded
part of the shaft, and is held in position by a thin double
chamfered lockout.
The brush bolders, bushes, and other small parts will
present no special difficulty , beyond the fact that the
fitting througboutmust be carefully and accurately done,
and the dimensions strictly adhered to , if the result is to
be successful. Notice that the bushes are kept from
twisting by the ends of the lubricator sbanks, which pro
iect into boles drilled in the bushes for that purpose .
In making up the bobbin for the field coil, proceed
thus : Prepare two rings of hard vulcanised fibre, each
3 ins. outside diameter by 1 5.16tbs ins. inside diameter,
and 1 8tb in . thick to form the heads. Then cut a piece
of 26 g . sheet iron or zinc, 394 ins. by 1 7 8th ins., and
draw a pencil line * in . in from each of, and parallelwith ,
the two long sides ; cul carefully to the pencil line
at regular intervals of about 3-16ths in ., as shown in
Fig . 6A, and bend over squarely at the same lines on
each edge, so as to form two flanges. The notched edge
will now permit the metal to assume a circular form , as
in Fig . 6B, and when the bobbin heads are slipped on,
and a temporary plug fitted into the centre, the bobbin
is ready to wind.
The insulation throughout this dynamo consists of
1-64th in . hard fibre sheet, and all wires, after being laid
on, need heavily varnishing with best shellac.
The armature takes about 4 Ozs. No. 22 , 60 con
ductors in each of these slots ; and the field coil re
quires y lb. of No. 22 also - about 450 turns — the wires
in each instance being double cotton -covered. Two
narrow “ binders” should be put on the armature near
the ends to prevent the windings from slipping. In
winding the armature each section is wound the whole
width of the slots and half their depth , the remaining
space being filled by the next section.
Nothing should be inserted between the faces of the

FIG . 5. - DIAGRAM OF CONNECTIONS FOR ARMATURE
AND FIELD MAGNET.
charged to replace the exhausted ones. The work will
mainly be done by the cells when the car is running, or
rather the cells and the dynamo will act in unison when
contact is established by the “ trembler.” And during
the time when the circuit is open the whole of the current
from the dynamo will pass into the cells, keeping them .
fully charged and in good condition.
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SECTIONAL ELEVATION .
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A switch must be provided for cutting out the dynamo
when the speed falls to such a point that the voltage of
the cells exceeds that of the dynamo, or the cells will
naturally discharge themselves through the dynamo ; and
as a guard against any slight attack of mental aberration
on the part of the driver, it is not a bad plan to adopt the
method of wiring as sbown in Fig . 7. The resistancehere
interposed between dynamo and cells prevents any rapid
discharge taking place should the speed slow up without
the switch being opened.
It is also a good thing , when feasible, to so mount the
dynamo on the car that the driving arrangements permit
its being thrown in or out of gear when desired. Should
the cells show signs of overcharging at any time, it will
then be easy to disconnect the dynamo altogether until
such time as there is call for its services again - a proceed
ing which will add considerably to the lifetime of both
cells and dynamo.
THE London School Board, on October 31st and
November 1, 2, and 4 , held at the Examination Hall,
Victoria Embankment, an exhibition of apparatus and
models made by the pupil teachers and scholars for use in
teaching science . Amongst the 220 exhibits may be

How

to

Make

a

Volt

and

Ampere Meter .
" HE accompanying sketches illustrate the essential
THEfeatures of a simple indicator, which may be wound
either to serve as a voltmeter or potential in
dicator, or as an ammeter or current indicator.
The instrument is intended for switchboard ser
vice, and it properly constructed , will be sufficiently
accurate for ordinary practice. It is of solenoidal type ,
the actuating coil being wound on a drum d , Fig . I, con
sisting of thin sheet brass (not more than 1-32nd in . thick ).
The outer diameter of the drum is 2 ins. , and its ex .
treme length vertically is i in . It is supported on a
brass base -plate or ring 6, 78 in. thick , and of the shape
and size indicated in Fig . 2, which is a plan view . The
base-plate is provided with a wall flange, by means of
which it can be secured to the baseboard of the instru .
ment. The upper head h of the solenoid core is also of
brass, 1-16th in . thick , with a slight Aange around the
edge of the central opening, which must be machined to
fit the inner diameter of the brass cylinder d .

A

h
d
20

B

Section through AB

??????
Fig . 1. - MOVING MEMBER AND SOLENOID BOBBIN .

mentioned induction coils, telegraph instruments,motors ,
galvanometers, voltmeters, Boyle's tubes and balances
for teaching electricity and chemistry, many models for
use in the study of mechanics, sound, light and heat, and
the preparation of mechanical drawings. A good pro
portion of the exhibits showed great skill and ingenuity
on the part of the teachers and scholars , and also that the
interest in the subjects taught and learned must have been
very deep , for both to have given so much timeand labour
to production of the apparatus necessary for the experi
mental part of their studies.
An engine driver, Mr. Thomas Goldie, in the service
of the North -Eastern Railway Company, at Tyne Dock ,
has invented a contrivance by which the semaphore signal
is made available at night. A slip of glass is fixed at the
side of the lantem , so that a beam of light is thrown the
length of the semaphore arm , which is thus rendered
visible in intense darkness .

FIG . 2. - SOLENOID BASE PLATE .

The moving element of the instrument consists of a
thin strip of transformer iron cut to the shape shown by
Fig . 3, and mounted on two brass wires, w , I- 16th in . in
diameter, which are bent to the form indicated in Figs.
I and 4. The brass wires, w , and the armature strip , a ,
must conform to the arc of a 2 -in . circle between the
points x and z , Fig . 1. The two ends of each brass wire
are secured to a round button, e, mounted on the spindle
of the instrument. This button is s in , thick and ys in .
in diameter. Fig 4, showing a plan view of the working
parts of the instrument, indicates ihe distance apart of the
two buttons on the spindle. It will not be necessary to
fasten the buttons rigidly to the spindle ; if the hole
through the centre of the buttons be made a tight fit on
the spindle, this will serve all practical purposes , as the
torsional strain transmitted from the buttons to the spindle
is only that due to the friction of the pivots.
The two wires w , on which the armature strip is
mounted , must be bound securely at the point x , where
they come together at the beginning of the circular arc.
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The wires are threaded through lips into which the ends
ofthe armature strip are bent, as indicated in Figs. 1 and
3. The armature strip may be secured to the wires by
means of a minute drop of solder at the small end of the
strip and a drop on each wire at the broad end. Pro
vision is made for adjusting the instrument in the shape of
a counterweight stem c, 1/2 ins. long and 3-32nds in .
diameter, one end ofwhich is inserted in the front button
and extending onward at right angles to the straight por
tions of the two brass wires carrying the armature strip.
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card is indicated by the dotted lines in Fig . 1 ; it may be
mounted on two brass posts extending outward from the
back - board of the instrument. The moving member is
supported on a brass bracket of the form shown by Fig. 5,
the two lugs of which carry steel screws with cupped ends
to receive the pointed ends of the spindle.
If the instrument is to be used as a voltmeter on a 125
volt circuit, the solenoid coil should consist of No. 36
double silk -covered magnet wire, wound to a depth of
38 in ., and a width of 78 in ., an insulating ring of fibre ,

2

a

Fig . 6. - METHOD OF
WINDING RESISTANCE
SPOOL,

FIG . 3.

FIG . 4. — PLAN VIEW OF WORKING PARTS.

A small brass nut should be threaded to fit snugly the
thread of this stem , so that it will not be liable to dis
placement by slight jars. Theweight of the nut will have

-3 %
Fig . 5. - BRASS BRACKET TO CARRY MOVING
MEMBER .
to be determined according to the service required of the
instrument. It can be ascertained after a few trials with
nuts of different thicknesses and diameters ; the proper
weight to use will be that which , when at the extreme end
of the stem , just allows the needle to go to the far limit of
the scale when the current (if the instrument is built as an
ammeter ) or the voltage (if it is built for voltmeter ) is the
maximum that is expected to be applied to the solenoid .
The pointer is also secured to the front button , e, in
the samemanner as the other wires. It should consist
preferably of a round aluminium wire flattened at the
outer end , and then trimmed to a point. The pointer
should be given an offset of 1/2 in . about i in . from the
button , so that its lower end will be far enough away
from the armature strip to allow a scale card to be
mounted in between the two. The position of the scale

1-32nd in . thick, being provided at each end of the coilto
insulate the ends from the brass heads. The drum must
also be insulated by means of either shellacked linen or
fibre paper. By careful winding it should be possible to
get forty-two layers of wire in the coil, each layer con
taining ninety -seven turns. In order to adapt the instru
ment for operation on a 100 to 130 -volt circuit, a non-in
ductive resistance coil must be provided , to be connected
in series with the solenoid coil. This can be made of
500 ft. of No. 32 double cotton -covered platinoid resist.
ance wire . It will weigh 3 ozs. only . A better resist.
ance coil would consist of 240 ft. of “ Reostene " resist .
ance wire , weighing between 1 and 2 ozs. only. It must
be wound non inductively by starting the winding at
the middle of the total length of wire , and winding two
strands in parallel.
This is indicated roughly by Fig . 6 , showing the begin .
ning of the winding of the resistance spool at the bight of
the wire, which must be midway of its length . The re
sistance spoolmay be secured to the back board of the
instrument in any convenient place, and must be con
nected in series with the solenoid coil. The resistance of
the solenoid , if properly wound , should be a trifle over
1000 ohms, and the resistance of the spool of resistance
wire should be 2000 ohms, making a total resistance of
3000 ohms. The current, therefore, at, say, 126 volts
will be 0.042 ampère.
If it is desired to use the instrument as an ammeter, it
may be wound for an arc circuit not exceeding 10
ampères with No. 8 wire , three layers deep , with 6'4
turns per layer. For a circuit not exceeding 872
ampères, No. 9 wire , three layers deep, with 7-2
turns per layer, can be used, making the instrument more
sensitive than with the coarser winding. For a 6.8 -am
père circuit, No. 10 wire can be used three layers deep,
with 8.1 turns per layer. The instrument is intended for
use on direct current circuits only.
The dial of the instrument, which shows the voltage or
the ampèrage, as the case may be, must be calibrated by
comparing it with a standard voltmeter or ammeter. American Electrician ,
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The Institution

of Junior

Engineers.
'HE Annual General Meeting of this Institution was
THheld at the Westminster Palace Hotel, on October
25th , the Chairman (Mr. Percival Marshall) presid .
ing. After the usual preliminary business had been dis
posed of, the Council's report on the work of the past year
and accounts relating to ihat period were presented and
adopted. The report stated that there had been no fewer
than 103 elections, bringing up the total membership to
652. The names of Professor G. F. FiizGerald , F.R.S.,
Hon . Member, of Dublin , Mr. Louis F. Awde, of Lon .
don, and Mr. E. H. S. Cooper, of Rugby,members , had
been removed by death . In addition to the seven monthly
meetings, an additionalmeeting had been held under the
title of Engineering Question Night,” when a number

December 1, 1901.

gineering and other works had been inspected . Acknow .
ledgments ofthe courtesy met with on all these occasions
were recorded in the report. Reference was also made to
the Engineering Congress at Glasgow , which the Institu
tion had been invited to take part in, a number of the
members being present. To the Provincial technical
societies an invitation had been addressed enabling any of
the members, who might be temporarily resident in Lon
don, to attend the meetings of the Institution . The
Council were co operating with the German Society of
Engineers in the compilation of a German -English -French
technical dictionary. It was announced that the premier
position in the Whitworth Scholarship Examinations for
1901 had been obtained by a member of the Institution ,
Mr. C. E. Hardy, of Plymouth . Allusion having been
made to the Appointment Register, the utility of which
was being much improved ; to the library , which now
that the Institution had offices would be considerably de.

A Model TRACTION ENGINE (Right-hand View ).
of different engineering questions were dealt with , this
veloped ; and to the accounts, which showed that the
new feature in the programme proving very successful.
finances were in a satisfactory condition ; the report con
The Institution Premium bad been awarded to Mr.
cluded with some observations as to future arrangements,
including the delivery on November Ist of a Presidential
Samuel Cutler, junr., for bis paper on “ Carburetted
Address by Sir John Jackson , F.R.S.E., to inaugurate
Water Gas.” The Council had accepted the offer of
the new Session, The election of officers was announced
the sum of five guineas, made by Mr. W. H. Northcott,
as follows:-Chairman , Mr. P. Marshall ; vice- chairman ,
hon member, to be competed for by the members
Mr. Kenneth Gray; hon . librarian , Mr. L. H. Rugg ;
in the preparation of a paper on the mutual relations of
members of council, Messrs. S. Cutler, jun., Adam
employers and employed , and the three adjudicators , con
Hunter, C. J. McNaught, and H. C. Reid , in addition
sisting of Mr. Northcott himself, Mr. J. A. F. Aspinall,
to those remaining in office ; secretary , Mr. W. T. Dunn .
and Mr. Archibald Denny, had awarded the prize to Mr.
William Powrie. Reference was made to the opening
ABOUT 5 ozs. of sal ammoniac to i qrt. of water is an
last June of the Institution offices at 39 , Victoria Street,
average solution for use in a Leclanché cell. If the solu
the rooms having been suitably furnished as library , read
tion is too strong , a double salt of the chlorides of zinc
ing and writing rooms, & c . There had been eleven visits
and ammonium is liable to crystallise out and deposit on
to engineering works in London and the vicinity , and
the zinc, thus incrcasing the internal resistance of the
during the Summer Meeting at Plymouth , the Govern .
cell and also lowering its E.M.F.
ment establishments at Devonport , and a number of en
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for a

Model Traction

Engine .
By TYRRELL COOKE.
"HE object of this design is not so much to provide
THIan accurate model in every detail as a really good
working engine , very strong, and ofmany capabili
ties; one that will give to its owner a great deal of pleasure
by its serviceability, and yet be easily within the power
of most amateurs to build , with only a little outside
assistance .
Instead of studs and nuts, ordinary cheese-head bright
screws are used throughout (British Association thread),
which can be procured at a very small cost. An enor
mous amount of time is thus saved in the building. They
are amply strong enough, have a very neat appearance ,
and it is not much trouble to keep them bright where
necessary .
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necessary to the side plates — drilling, fixing brackets,
etc. --can be done of the boiler, which is a great advan
tage. Further, it is so much more easy to erect the
motion, as you can guarantee the side plate being fat and
true, and in line with the boiler, and I consider this
greatly facilitates the building of the engine, and goes a
long way to ensure good running.
The firebox, tubes, & c., are not shown , as so many of
your readers will have their own views on this portion ;
but I shall be pleased to furnish miné to any applicants,
suffice it to say engine is intended to carry quite 100 lbs.
pressure.
THE ENGINE .
The cylinder and valve chest are in one casting, correct
model of existing engine ; but as it is difficult to true-up a
recessed valve face, it is made of a separate block of brass,
ports cut, faced up true, and then sweated right into the
steam chest, when it is an easy matter to drill from
cylinder ends into steam ports ; this can be done before
cylinder is bored. Thebore of cylinder is it ins., but may
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A MODEL TRACTION ENGINE (Left-hand View ).
The general proportions of the engine are as nearly as
be made a little more ; the stroke is if ins. The brackets
practicable the same as the up-to -date practice of the
for crank -shaft and first.motion shaft can be made out of
plain 144.in. by 38-in . flat iron ; caps 38 in . square, or
leading makers : scale about 132 ins. to 1 ft.
THE BOILER.
318 in . by 7. 16ths in ., fitted on , and holes bored to take
The firebox shell consists of a malleable iron casting,
round brasses , which are bored and turned in the lathe.
or steel, if necessary or preferred , full } in . thick , into
If it is not desirable to make a pattern for intermediate
which the barrel (a piece of steel tube) is screwed ; the
shaft and main axle bracket, this also can be made of
sides are left open to enable cross tubes to be used in the
plain flat iron , but it should be y.in. thick , and it would
firebox, which, as has been pointed out in your valuable
be advisable to fit with brass bushes driven in tight.
paper , are a great aid to quick steaming. Each side of
No pump is shown, a hand-pump in tender being about
the best thing to use .
the casting is machined true, which is easily done in the
THE WHEELS .
lathe , or on a planing machine by anyone fortunate
enough to own one. The side plates, after being ham
To make correct models of the usual cross- spoke
matter,
difficult
and requires proper patterns
wheels
is a
mered perfectly flat, are screwed on, making a steam
for moulding and casting the hubs, and I consider that
tight joint on the casting. By this means all the work
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solid cast-iron wheels (of course, relieved by hub and rim
like a disc Aywbeel), nicely painted and lined out with
imitation spokes, answer the purpose very well, especially
asweight is an advantage with this engine, giving it greater
haulage power ; but I have shown how they can be made
with cross spokes, and without special patterns. The
hubs, which must be round , if no patterns at all aremade,
or a pattern can be made shape of the hub shown in
drawing for hind wheel, are first bored to take a piece of
brass tube which will fit axle, and then split by a parting
tool where the spokes go. The middle piece is recessed
at each end deep enough for the spokes to lay in , leaving
a thin lip on outside edge ; this lip is filed away for the
spokes to fit in exactly in their right positions (see Fig . 4
showing four spokes in position ). Spokes are tinned on
ends, laid in position , and the recess filled up with
solder which cannot run away because of the
lip and the cross -tube in centre. When spokes have
been fixed , the back and front caps can also be sweated
on, being held in correct position for soldering by means
of the cross tube, which has been fixed at the same time
as the spokes through the melted solder adhering to it.
The rims are made of strip brass - say, 38 in . by 78 in.,
or a bit thinner if obtainable, two being bent on the flat
and two edgeways. Spokes are rivetted to the two rings
bent edgeways, which can then be turned true in the lathe
before the outside tyre is put on (see Fig . 5 ). This tyre can
be bent from a flat strip of brass ; it is clamped tightly on
the rings, and while held in position the flat rings are then
inserted and rivetted to the outside tyre. If the joints
at AA be now well soldered all round, it will be as ser
viceable as if solid tee.rings bad been used, and will have
the same appearance .

An

Acetylene Gas Headlight for
Locomotives.

THE Railroad Supply Company, of Chicago, has re
cently secured the exclusive license to manufacture
and sell the E. R. Cook acetylene lighting apparatus.
This includes as one of its important specialities an
acetylene gas headlight for locomotives which has been
tested in many months' service. The apparatus consists
of a generator in the shape of an inverted T , 30 ins. high ,
and 15 ins. diameter, placed under the running board of
the cab on the fireman's side. The upper portion of the
T contains the water, together with purifying and wash .
ing apparatus. The horizontal portion of the T contains a
chamber for water and gas, inside of which , and cast
integral with the head, are two chambers which are
closed by hand-hole covers. These chambers contain the
carbide tray and a small trough for distributing thewater.
From the horizontal chamber the gas rises through the
large tube and passes through the purifier and out to the
regulator, and then to the headlight. In the upper tank is
a special purifier, which renders the gas chemically pure,
an important feature where acetylene is used . The
apparatus is provided with two drips, one from the puri.
fier and one from the upright pipe, for removing impuri.
ties. The pressure regulator controls absolutely the flow
of the gas to the burners. A coil of pipe in the water tank
is connected with the steam pipe for the purpose of prevent
ing the apparatus from freezing in cold weather. The ma
chine will automatically commence generating the gas, and
will generate it only so fast as is required for consumption .
The light, with an ordinary burner, using one-half cubic
foot of gas per hour, with the regular reflector and case ,
gives a strong light for from 1000 to 1,600 ft. It is claimed
that it penetrates a fog much better than any other form
of light. The headlight has been on locomotive 1,021 of
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the C. & N.W. Ry., hauling the “ Overland Limited ”
between Chicago and Clinton for five months. A 4 -ft.
burner is used tor the headlight, and X -ft. burner for each
the steam gauge and the water glass. In seven consecutive
nights the lights burned a total of 50 hours and 40
minutes, the total consumption of carbide being 12 %2 lbs.,
costing 50 cents. We understand , says the Railway
Review , that this headlight apparatus has also been in use
on the Southern Pacific, in California , for about two years.

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. ]
STEAM AND STEAM ENGINES. By Andrew Jamieson ,
M.Inst.C.E. Thirteenth Edition , Revised. Lon :
don : Charles Griffin & Co., Ltd., Exeter Street,
Strand, W.C. Price 36. 6d. Postage 5d. extra .
The thirteenth edition of Jamieson's « Steam and
Steam Engines,” which has for many years held a pre
eminent position as a text-book on the subject for students
in technical and science classes, comes before the readers
of this journal at an opportune time. There is little need
to dilate on the extent or variety of the information in its
pages, as these are well known ; but it may be remarked
that the present edition has been revised and a consider
able amount of new matter added in order to bring it up
to date, and in its present form is a complete epitome on
steam engineering in theory and practice. A marvellous
amount of information is condensed within its pages, and
perhaps the most important recommendation we can add
is the fact that the volume is written entirely with a view
to the requirements of the engineering student.
BRASSFOUNDERS' ALLOYS. By John F. Buchanan,
London : E. & F. N. Spon, Ltd., 125, Strand,
W.C. Price 4s. 6d. net. Postage 38. extra .
It is surprising to find at this time of day any branch of
practical engineering still devoid of a really practical
literature ; yet, in spite of the immensity of the research
work which has been done in the investigation of metals
and their alloys, there is apparently no book devoted to
the practical side of the qu on . The brassfounder has
perforce to trust to rules of thumb and the practice ob
taining in the foundry — any excursion outside these some.
what narrow limits being forbidden by a mass of technical
and laboratory formulæ , most of which need a good deal
of experiment in the foundry before they can be put to
actual use . These difficulties our author, who is himselt
a practical brassfounder, makes an attempt to overcome.
His work is so divided that the particular alloys required
by the several branches of trade interested in them will
be found classified together. The book discusses modes
of working, and gives illustrations of furnaces ; it is also
stated that only approved mixtures have been tabulated,
and this should be regarded as an excellent feature. The
volume ought to open up quite a new era for brass
founders and manufacturers.
PHOTOGRAPHY FOR NATURALISTS.
By Douglas
English . London : Iliffe & Sons, Limited, St.
Bride Street, E.C. Price 5s. net. Postage 4d. extra .
This volume is a handbook which every photographer
who attempts work on “ dumb animal” studies should
read . Its hints on the subject are admirable in their
nature and extent, but still more captivating are the
illustrations of animal life which abound throughout the
text. The book is printed on " art " paper, is well
bound, and attractive in appearance. It ought to tempt
many photographers into a new and delightful field .
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I want for 1 % dols., or about 6s. There is generally a
square hole in the top of these stands made for the sew :
ing -machine heads, and any hole, of course, must be
closed up by fastening a piece of board in it, fitting snug,
all round. Next, it will be necessary to get two pieces of
bar iron , each about87% ins. long, i in . wide, and 4 in .
thick . These are marked A and Al on Fig 1. Bend
these at right-angles 2 ins. from one end by heating red
hot, so they will not break . Now drill in the short bend
two % in . holes for two * in . bolts. In the long ends
drill a hole 7 in . from the end, and have them tapped
with thread to fit the g in . by 2 ins. bolts. Taper the

Twist - Drill

Grinding Machine .
By MARTIN HANSEN ,
N a recent issue (September 15th ) of THE MODEL
IN ENGINEER I see a reader expresses a desire to know
how to rig up a machine to sharpen twist drills.
Now , I think a small emery wheel is second to none, and
I here give a description of such a wheel, mounted in a
simple manner,which Imade a number of years ago, and
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FRONT AND SIDE VIEWS OF Twist-DRILL GRINDING MACHINE ,
which is still in use every day. An old sewing machine
stand, with treadle and driving wheel, two pieces of
i in , and % in . bar iron, a few bolts, nuts, and washers,

ends of these bolts to a cone point by filing or turning,
and make them as smooth as possible, but do not make
them too “ stubby.” One of these bolts can be fastened

" O
FIG . 3 .
FIG . 2

2

THE FINISHED MACHINE.

K -.- 4 "
REST FOR Tools DURING GRINDING .
and a shaft of iron or soft steel is about all that is neces
sary , except the emery wheel. The stand can be bought
in nearly any second-hand store or " junkyard ” for a
trifle. Here, in U.S., around New York , I can get all

permanently in A4with a lock -nut, as shown, letting the
point protrude through Al - say, 58 in . The other bolt
B ought to be made so that it can be adjusted as the case
may require. Instead ofbaving it permanently locked , get
a small wheel off an old steam valve ( C ) or an iron disc
* in . thick about 3 ins. diameter. This must also be
tapped to fit thread on the bolt. It will be necessary be
fore final fitting up to see that the cone points are of
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equal height, and , if not, a thin piece of cardboard will
have to be put under the lower of the two standards A or
Al when bolting them down.
Attention must be dow paid to the spindle, and for this
get an iron or soft steel shaft, 72 in . diameter and 6 ins.
long . In each end, exactly in the centre, drill a 48 in .
hole / in . deep. Now counter-sink these holes enough
to conform with the points of cone pointed bolts. On
one end cut a thread about 2/2 ins. long to fit two hexa
gon nuts. File or turn three or four of the threads off
one end of the shaft, which operation will make it handier
to get emery wheels on and off, and looks neater. The
nuts must have their flat faces perfectly at right angles
with shaft when screwed on , or emery wheel will
wobble. Screw one of these nuts on shaft as far as it
will go quite tight with its flat face , as shown, facing
its emery wheel.
Before putting on emery wheel,
however, the pulley ought to be fastened on.
This
pulley, or grooved wheel, is made of cast iron, or hard .
wood , and fastened on with a small stud bolt with a
pointed end . Alter having the pulley fastened on , put
one of the 1/2 ins. by | in , washers next the first nut,
the emery wheel comes next, then the other washer and
nut, and screw up tigbt - not too tight, or the emery
wheel may be crushed . When choosing the emery
wheel, be sure and don't get one that is very coarse; an
emery wheel of the size suitable for small work is about
6 ins. diameter and 38 in . or 72 in . thick , with a leaded
centre for arbor. The bole must be same size as shaft.
It will be noted that emery wheels do not always have a
lead centre . The size described can be bought for 500.
(2s.). The emery wheel, with arbor, can now be fitted
in between the centres , with pulley nearest to standard A ;
screw up bolt until it enters the conical arbor, enough
to let it run free without binding, and lock it with the
wheel C. The belt may be a 3-16ths in . or 4 in . round
leather strap, or a stout cord. Care will have to be
taken to see that everything is in line, and the pulley
must be placed directly over the flywheel ; also holes
must be made, or, if they are already there, arranged
to clear the belt. The rest must be nextmade out of
72 in . board (Fig . 2), cutting one piece 572 ins. by 3 ins.
( K ), and one piece 4 ins. by 3 ins., and fitting a wooden
brace in the angle to make it stiff ; screw these three
pieces together, and screw the rest thus made in front of
emery wheel as Fig . 1. The finished machine should
look like Fig . 3 when completed .

A New

Type of Small Storage Battery .

By C. D. MARTINETTI.
HAVING always encountered the usual difficulties
in amateur accumulator making – viz., casting
really good grids and pasting in a permanently satisfac
tory manner- I recently set about building some storage
cells on a little-known principle . The idea is not new ,
having been patented and used here in Italy at least since
1889 ; but, for some reason or other, manufacture was
discontinued after about ten years.
My cells are of the porous diaphragm type, the lead
being in form of small fragments ; the positive and nega :
tive separated by an ordinary porous pot. In my case
the cells consist of 3-in . by 6 -in . glass jars, and 1 /2 -in .
by 6 - in . porous pots, the latter thoroughly paraffined at
the top to avoid creeping salts. Lead fragments are
obtained by pouring a thin stream of molten lead into a
large basin of water from a height of about 5 ft. It is
essential that the water should be cold , therefore every
few minutes it must be renewed . The spongy mass
obtained is mixed with about 1-3rd its bulk of lead oxide
paste and rammed down into the jars around a lead wire

December 1, 1901.

electrode (8 B.W.G.). Part of the wire may be coiled
at the bottom , and at least 6 ins. must project out of the
top for connecting purposes.
The paste for the inner jars (positive) consists of red
lead and ammonium sulphate solution , and is placed in
the inner jar ; the negative, placed outside, is litharge
with the same solution , with the addition of about i-roth
of sulphuric acid .
These cell; will require about 272 lbs. of lead each,
and about y2 lb. of each kind of paste,
After being properly filled and neatly finished off with
a last layer of lead up to 1 in . from the top, each cell
should be filled with the usual electrolyte (water acidu
lated with one-fourth its bulk of sulphuric acid ), and
charging should take place directly.
In my case formation takes place by connecting every
two storage batteries in series to six sulphate of copper
gravity batteries , also in series. The current should be
left uninterrupted for four or five days. There is no
reason , however, why charging should not be done by
dynamo. In this case the available current would be
stronger, and timeof tormation naturally be shortened.
I must state that though of a somewhat higher resist .
ance than the usual types of accumulators, those here
described are very satisfactory. Their capacity appears to
be about 4 ampère-hours for í lb. of lead, or somewhere
around 10 ampère bours for the size here quoted .
The advantages are obvious. They include principally
absence of all buckling through accidental short- circuit.
ing ; also the fact that the maximum discharge, even
through only a nominal resistance, is attended by no such
damages as would necessarily be the case in the usual
forms.
Coherers not Necessary for Wireless
Telegraphy .

German contemporary , states that E. Ruhmen has
discovered that coherers are not absolutely necessary for
space telegraphy, an ordinary telephone answering the
purpose well enough for considerable distances. He
used a Righi oscillator, with induction coil and turbine
interruptor . One ball of the oscillator was earthed , while
the other was attached to a mast wire 25 metres long.
The receiver consisted of a mast wire five metres long ,
The
earthed through an ordinary postal telephone .
distance was two kilometres. Morse signals were easily
read. It was found that the telephone answered only to
the first of the damped oscillations proceeding from the
oscillator. It is, therefore, desirable to increase the
capacity of the oscillator as far as possible. It was found
advantageous to insert a condenser in parallel with the
oscillator. As regards the receiver, it was found best to
put a condenser in the receiving circuit , and read off the
signals by means of a transformer. Such was the loud
ness obtained that it seems quite feasible to convey
signals in this manner over twenty miles or so. This
would mean a great simplification and extension of space
telegraph . Automatic records could be made by telephone
relay or by the Polák -Virag system , and syntonism could
be obtained by using Mercadier mono -telephones .
The Californian Power Company has taken the pre
liminary steps in a large water- power project in the Kern
cañon , eighteen miles from Bakersfield , Cal., the object
being to generate electricity to be transmitted to Los
Angeles , a distance of 140 miles. There will be three
separate power houses, with capacities aggregating 15,000
to 18,000 h.-p.
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The Editor's Page ,
E have occasionally ventured to point out to our
WEreaders the facilities afforded by our Private
Sale and Exchange Column for the ready dis
posal of surplus tools and materials, or of models or
scientific apparatus, either partly or wholly completed ,
for which the owner has no further use . In this con
nection we think the following extract from a letter we
have recently received from a private reader who offered
some goods for sale , will be of interest : “ I might say
that I have had a most extraordinary number of replies
to the advertisement I put in the last issue of
the M.E. The postmarks show a very perfect
English circulation , and I have found good buyers. The
M.E. knows the market.” The best season of the year
for making sales is at hand , so that readers who have any
mechanical or electrical articles or tools they wish to turn
into cash or to exchange for other goods should send their
advertisement along.

While on the subject of advertisements, we may, per
haps, refer to the very satisfactory working of our deposit
system . Already we have conducted nearly 100 trans
actions for readers, resulting in considerably over £ 200
changing hands, and we have had frequent letters from
those who have used the system expressing their appre
ciation of the protection which it affords to both parties.
We may add that a number of transactions between
readers and trade advertisers have also been carried out
under the Deposit System .
" Locos ” (Bridlington ) sends some further notes
on the subject of very small models . He writes :
“ Noting with interest the description of the minute
engines owned by A. G. Root and 'G. L. C.' (Leeds),
beg
which appeared in late numbers of ours,'
to append the following particulars of two other
Liliputian engines culled from the 'Model Engineer's
Handybook ' (by P. N. Hasluck ), thinking they may
probably prove interesting to readers of ours ' who
may not have noted or seen the particulars in
One of probably the tiniest working models
question.
in the world is in the possession of Messrs. Penn , of
Greenwich , the eminent makers of the great engines, of
which it is the reduced counterpart. It will stand on a
silver threepenny piece , but it really covers less space, for
its base plate only measures 38 in . by about 3 fotbs in .
The engines are of the trunk form introduced by
Penn . They are fitted with reversing gear, and
are generally similar ia design to the great engines with
which ships are equipped. The cylindersmeasure ys in .
diameter, and the trunk 1-2oth in . The length of stroke
is 3-40ths in . From the extreme smallness of this model
a few of the mostminute details have been omitted ; some
of the parts are so small that a powerfulmagnifying glass
is required to show their form . The bolts which bold the
engine together are only 1-Both of an inch in diameter,
and these are al! duly furnished with hexagon nuts,
which can be loosened and tightened by a Liliputian
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spanner. The weight of the whole model is less than a
threepenny piece. Another tiny model is that of the
“ Great Britain ” steamship , made to a scale of 1-40th of
an inch to the foot. It is full rigged , with six masts and
their accompanying spars, and has all the deck fittings.
This model stands upon less space than the area of a
shilling . The total weight of the boat, with deck , rigging ,
engines, boiler all complete , is less than an ounce. The
weight of the actual working parts of the engines — that is ,
all excepting boiler — is just that of a sovereign .'

New

Prize Competitions.

( For General Conditions see the October 15th issue.)
Competition No. 17. - Weoffer a prize of 62 28.
for the best set of working drawings of a model portable
steam crane, accompanied by a written description of the
model and the methods to be adopted in its construction .
The exact size of themodel is left to the discretion of the
competitor ; but it should be capable of raising and lower
ing, slewing, and travelling by its own steam , and should
be powerful enough to raise a weight of some two or three
pounds at least. The closing date for receiving entries
will be November 30th .
Competition No. 18. - Two prizes, value respec
tively , Łs 5s. and £ 3 35. (by Messrs. Swete and Lyster,
of Pietermaritzburg, Natal), are offered for the best and
second best original designs for a small modern type
direct-coupled steam engine and continuous-current
dynamo. The donors of these prizes make the following
stipulations :—The output of the dynamo to be not less
than 500 watts, and the voltage to be pot less than 5o .
The competitor may make it more if he likes, but due
regard must be paid to the tools at the disposal of ama
teurs who are not beginners. The engine may be of any
type preferred by the competitor, either single or double
cylinder, single or double acting, simple or compound,
enclosed or open . The boiler pressure is to be taken as
60 lbs. on the sq . inch. A design is required thatwill repre
sent something more than a toy, and yet within the power
of a good amateur mechanic to build , and capable of
giving satisfaction when made. Complete scale working
drawings, with dimensions of both engine and dynamo,
must be given, as well as all necessary mechanical and
electrical calculations. There should , in addition , be a
full written description of the set, explaining the methods
to be adopted in its construction . The usual general
rules will also apply to this Competition . The closing
date for receiving entries is March 31st, 1902.
Competition No. 19. - Two prizes, value £ 2 28.
and £ i Is., are offered jointly by the Editors of the
Photogram and of The MODEL ENGINEER for ihe best
and second best technically good photographs showing a
locomotive (with or without train ) in motion . Particulars
of train , stop, shutter, & c., to be given. Each print, etc.,
must be marked with a motto , pen-name, or syabol, and
must not have the name or address of the sender. It
must be accompanied by a closed envelope, bearing the
motto, & c., and containing name and address of the
competitor. Each competitor may enter as many prints
as he wishes. The proprietors of the Photogram and the
proprietors of THE MODEL ENGINEER shall have the
right of publishing the winning and certificated competi
tions. The competition will be judged jointly by the
Editors of the above two papers, and the last day for re
ceiving entries is July 1st, 1902. The results will be
announced in the Photogram for August, 1902, and THE
MODEL ENGINEER for August ist, 1902.
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Practical Letters from

Our

Readers .
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
, but the
Lettersmay be signed with a nom -de-plume if desired
full name and address of the sender MUST invariably be
attached, though not necessarily intended for publication . ]
On Firing Model Locomotive Boilers.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - I notice by W. D.'s letter in the Novem
ber ist issue of THE MODEL ENGINEER , that he bas
built a locomotive boiler similar to the original boiler of
my model “ Boorman ." I should like to remark that this
type of boiler is not the one that is so remarkable for its
steam producing capabilities.
If W. D. reads the brief description of the model in
he July, 1899, issue of THE MODEL ENGINEER he will
notice that I anticipated building a new boiler to stand
from 30 lbs. to 40 lbs. of steam per square inch.
The new boiler was specially designed to suit oil fuel,
and is the one with which all my experiments have been
carried out. It is of peculiar construction, having eleven
38 - in . diameter water tubes in the firebox , and one conical
horizontal flue 2 ins, diameter at the firebox end, and
76 in . diameter at the smokebox end. With regard to the
application of oil fuel to this boiler. I find no difficulty
whatever with any of the Swedish burners as long as a
steady draught is maintained.
The pressure in the oil tank should be from 15 lbs. to
25 lbs. per square inch.
When starting a burner, care should be taken that it is
not flooded with oil before the vapouriser is sufficiently
hot to convert the oil into gas, otherwise the oil will car
bopise and stop up the nipple. These nipples require
thoroughly cleaning out after being at work from forty to
sixty working hours, as the minute particles of dust in the
oil carbonise into one solid lump and fill up the space
inside the nipple. The nipple can be easily removed by
a key sold by the makers of the Swedish burners, and
costing about Is. 6d. each .
This is a subject that requires more than a letter to ex .
plain , and I intend shortly to write an article dealing with
my oil fuel experiments with “ No. 3." - Yours truly ,
Muswell Hill.
JAMES C. CREBBIN .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , I notice in The MODEL ENGINEER, of
November ist, my letter on Firing Model Locomotive
Boilers. Since writing the above, however, I have been
experimenting again , this time with a No. 1 (138 ins. )
“ Hekla ” oil burner, wbich I understand is the real name
ofthe non -silent Primus ; as Mr. Greenly very kindly pro .
posed using, to overcome the difficulty of getting ilames
to play on ends of firebox.
So far as heat is concerned , the above burner gave ex
cellent results , but was inclined to smoke and make a
nasty smell. I therefore came to the conclusion that its
vapourising surface was not large enough for this sort of
work , so accordingly I removed brass tube and fitted a
piece of copper sheet in its place, which takes the form of
an inverted U , with one * -in . hole on each side. This
piece of copper also acts as a baffle-plate to firebox , and
assists in spreading flames over firebox more equally,
With this alteration , the steam generated is much be.
yond the requirements of engine. I tested my boiler
with same burner and with regulator full open , the
safety-valve was blowing off all the time at about 27 lbs.
per sq. in ., with a 3.32nds. in . exhaust nozzle.
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I may state here that I have given up the idea of using
methylated spirits for my locomotive boiler, and beg to
tender my best thanks to Mr. Greenly for his kind sug
gestion .
I have now finished my “ motion ,” which I may state
here is “ Joy's Radial Valve Gear,” fitted to outside
cylinders, which is very seldom to be metwith , so I hope
within a month to test my locomotive on rails, and also
the automatic reversing gear for reversing at each end of
W. D."
track . - Yours truly,
Aberdeen ,
A Suggestion for Model Engineers.
TO THE EDITOR OF The Model Engineer .
SIR, - It would be interesting to know how many holi
day-making readers of THE MODEL ENGINEER took to
heart the suggestion to be found on the “ Editor's Page"
of the July 15ih issue, that a study of one's holiday sur.
roundings might lead to ideas for model making later on ,
Personally , the writer bas to admit that this excellent and
timely hint had escaped his memory , until fortune threw
in his path an opportunity which reminded him of it. This
was a visit he paid to the most southern point of the
English mainland, and an inspection of the Lizard Light
house. No model engineer should miss an opportunity of
such a visit, since members of the public are freely ad
mitted to these invaluable buildings, and the interior is a
most interesting and instructive lesson in the value of
modern scientific applications.
Now , my idea in bringing this before readers of this
journal is to suggest the applicability of a lighthouse
model to those who are in search of a fairly novel outlet
for their energies. A brief description of the one already
mentioned will show how far this is the case.
The Lizard is protected by two lighthouse towers,
separated a few hundred feet, and cunnected by a long
building, comprising the men's quarters, engine and
dynamo roomsand stores. The lights in the towers are
electric arcs , and are fixed , that is, the light is not sent in
flashes at intervals as with most of the lighthouses round
the coast. Unfortunately I am unable either to give
dimensions, sketches, or photographs ; but information is
no doubt available as far as the buildings are concerned,
sufficient at all events for the purposes of a model-maker.
The internal equipment of engines, & c., was so novel
to one accustomed more to modern high -speed expansion
steam engines, and the very latest developments in dynamo
machinery , that it merits attention . Theplant consists of
two hot-air engines, supplemented by a Priestman oil
engine, driving an air compression pump for the siren ,
and a De Meriten's “ Alliance ” magneto dynamo for the
electric supply . The hot-air engines were about
7 ft. high, and have apparently the combustion chamber
and expansion cylinder in one, forming a vessel some
3 ft. in diameter. One of these engines is kept always
ready for work — a feature which the hot-air engine enthu.
siast may point to as the chief advantage of these over
other types ofmotors. Each air engine is capable of an
output of 11 b..p. - presumably brake horse power being
meant.
The Priestman engine is of 15 h.-p. capacity, although
our conductor assured us that this power could not be
obtained from it. Inquiry revealed the fact that whilst
the makers of the engine specified one type of oil to be
used in it, the authorities in charge of our lighthouses
refused point-blank to supply any but their own pet type
of oil. Hence the slight difference of opinion . Possibly
other engineers have met difficulties of this kind.
If the engines were astonishing, the dynamo was cer
tainlymore so . An illustration of the early De Meriten's
machines can be seen in many books on electricity , for
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example, in “ Electricity in the Service of Man.” The
machine in question was slightly different in construction ,
having, if my memory is correct, eight rows of compound
permanent magnets, five in each row , and eight parts in
each compound magnet. The whole machine stands
about 6 ft. high , and supplies an alternating current. It
is needless to say the whole plant is kept spotlessly clean ,
but looks just a little out of date.
siren,” used as a sound-warning in thick
The
weather, is of the simple construction known to every
reader of books on physical science , It is blown auto
matically at stated intervals from air contained in a
double iron receiver , where it is stored under pressure.
Two sirens are provided, one giving a much higher note
than the other, and being blown alternately .
The arc-lamps use carbons about 1 % ins. diameter,
corrugated, and are each said to give 1,000,000
candle -power ! Possibly the wet weather was to blame,
but we fancied our conductor's eye twinkled as he re
peated that figure . Each tower is supplied with two arc
lamps and a powerful oil -lamp for use in case of a break
down .
Now , I suggest that the above affords an excellent op
portunity to the modeller wh ) likes to attain a fairly
realistic use for the models he builds. A complete
model, with engines , dynamo, air pump, and siren, and
electric lights (not, of course , arc -lamps) would make a
display realistic enough for any amateur. If preferred,
the engines, & c., could be accommodated outside, but
there should be plenty of room inside the lighthouse
buildings for a complete plant. The beginner even
might tackle a building, and equip his towers with small
oil-lamps, or incandescent electric lamps run from a bat.
tery. There are obvious means of working the siren in
a simple and unaffected manner, a bicycle pump being
To get the arc-lamp effect,
an excellent medium .
acetylene would appear to be the nearest equivalent, but
I hope I have said enough to indicate to the ingenious
reader the general outlines of my proposal.-- Yours truly ,
M. E.
London , S.E.
The Proportions of Model Paddle Steamers.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, –In your July 15th issue, “ Sardonyx "
asks for criticisms on his steamer design. Well, it appears
to me hemade a mistake in calling it a model of a Clyde
steamer, and Mr. Froude is quite right in saying it is
not. Both your correspondents are right - entirely so
from their different standpoints, and both know of what
they are writing ; but both ignore the other's side of the
question. Mr. Froude ignores the fractical, and “ Sar
donyx " the theoretical, part of the matter. Had “ Sar.
donyx " called his design (?) “ a miniature river steamer
no one could growl; but he called it a model of a special
type of steamer, and I quite agree with Mr. Froude's
contention that a realmodel of any vessel must conform
in every way to the original, or it is not a model of it at
all. On the other hand , a scale model of any of the boats
quoted by “ Sardonyx ” would be a sure failure as far as
satisfactory working was concerned , and there is no doubt
Mr, Froude knows all this and more.
Now as to build . A “ dug -out ” is by far the easiest
for an inexperienced operator to worry out ; but it is a
long way harder to make a hull this way from a proper
plan, and had the design been given for building I should
certainly bave recommended the “ layering process," each
layer being cut to shape of water- lines for, as called here,
“ the horizontals ” ) taken direct from the half-breadth
plan . Such a boat, with average care, is — like the design
-a thing impossible if working out a solid block by rule
of thumb ; so , for the sake of the more advanced readers
(of whom there are many ) I think the design should have
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been given . As the article stands, it is merely an outline
of a hull with engine and boiler, and although very good
indeed as far as it goes , does not go far enough.
Mr. Froude's remarks re steamers not comparing
favourably with locos, & c., illustrated is real, and I hope
owners of same will forgive me for saying that very few
indeed of the photographs yet shown in your journal can
“ shake a stick " at the truly magnificent work shown by
your loco modellers. There is a real reason for this, but
it is not the one given by “ Sardonyx " (July 15th ). The
pictures, & c., shown are excellent in most cases, con
sidering the circumstances, but I must say very few con
tributors seem to have much idea as to form and propor
tions of boats ; and to my mind it is simply cruel to collect
a lot of hardware, put it in a hull of any shape, and then
call it a model of a “ destroyer," when not resembliog
the real prototype in any one point or particular. It
might, in most cases, with equal or greater truth , be
called a “ model ” of a steam -lighter, row boat, or even
a wheelbarrow ! Mind, it is not the work I object to ,
but the practice of calling things by wrong or unsuitable
names.
In closing, allow me to unite with others in asking Mr.
Froude to use his evident knowledge of matters “ steam
boaty ” to give us something good in the way ofan article
on design or some such matter, and not rest content with
empty fault- finding with others, who, like " Sardonyx ,'
have done what they consider best to help along their
“ Eos.”
fellow readers. -Yours truly ,
New Zealand.

Compound Engines for Model Marine Work .
TO THE EDITOR OF The Model Engineer .
SIR , _With regard to the compound marine engine
suggested by “ Eos” in his article under the above title,
in the September 15th issue, I do not think a single trip
valve would distribute the steam equally to each engine
wben the cranks were at rightangles, as they should be,
and as shown . Two valves of the same sort, but one
sided , could be used , however, and worked from separate
eccentrics.
As for substituting a high ratio of expansion in a single
cylinder engine, for compounding, as suggested by Mr.
Blaney, ordinary slide-valves would not do, as they will
not work at an earlier cut-off than half stroke, owing to
the displacement of release and compression . Moreover,
a very early cut-off means increased cylinder condensa
tion , which latter is always a weak point in model
engines.
The corrugated piston- rod between the H.P. and L.P.
pistons, as suggested by “ Eos,” is used in tandem com
pound engines on Kingdon's system . Presumably it will
work satisfactorily in a model.--Yours truly,
Leeds.
J. MITCHELL.
[Wenoted the mistake in the drawing reproduced , and
were about to correct it. If one valve is used, the cranks.
should be exactly opposite each other - 180 degs. apart,
and not 90 degs. as shown. - ED., M.E. & A.E.]
A NEW artificial leather, “ fibroleum ,” says the Engi
neer, is reported to bave been invented by a Frenchman.
It consists of pieces of refuse skin and hides cut exceed .
ingly small, which are put into a vat filled with an in
tensely alkaline solution. After the mass has become
pulpy, it is taken out of the vat, placed in a specially .
constructed machine, and after undergoing treatment, is
again taken out and put through a paper-making machine.
The resulting paper-like substance iscut into large sheets,
which are laid one upon another, in lots of from 100 to
1000, and put into a hydraulic press to remove all mois.
ture. The article is strong and pliable, and can be
pressed or moulded into all kinds of shapes and patterns..
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Queries and Replies.
(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
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 different slips, on
one side of the baper only, and the sender's name must be in .
scribed on the back . (á) Queries should be accompanied ,
wherever possible,with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt, but an intervalof a few days
must wsually clapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand that someweeks must elapse before
the Reply can be published . The insertion of Replies in this
column cannot be guaranteed. (0 ) All Queries showid be
addressed to the Editor, THE MODEL ENGINEER , 37 & 38,
Temple House, Tallis Street, London, E.C.)
The following are selected from the Queries which have been replied
Lo recently :
( 4614) Manchester Dynamo. S. L. (Snodland) writes : I
enclose a tracing for a Manchester dynamo, and should feel
obliged if you would reply to the following : (1) Are the proportions
correct ? (2 ) Do you think a cog drum armature would be most
suitable ? ( 3) Please give windings. This machine is required 10
light eight 16 C.-P. lamps.
(1) The proportions chosen for this dynamo are very good , and
provide an ample section of iron in field -megnets. ( 2) The dimen
sions chosen almost necessarily preclude the use of a drum armature,
and we recommend you to adopt a plain ring with vulcanised fibre
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express, but on Mr. Smithies' principle, one cylinder fin .bore, at in .
stroke, slide valve. Could you please tell me if cylinder would be
powerful enough to drive it, at a fair pace also ? What type of boiler
would you recommend ?
Cylinder should be not larger than 1% in . x it in . ; boiler af ins.
diam ., with asmany 3 -in. tubes through the barrelas can be arranged
without allowing the crown to project more than 48 in. above the
centre line of boiler. Place toe firebox over the trailing axle
so that the length inside may be at least 3} ins. You might
try a boiler similar to Mr. Smithies', April 15th issue of this year.
(4626] Gas Engine Details. H. C. (Clapham Park ) writes :
(1)Would a 38.io. bore iron pipe supply sufficient gas to work atb.h.p.
gas engine (2) Would other gas lights be affected when engine was
running, taking supply for the engine off house pipes ? (3) Would
noise of engine be a source of annoyance to neighbours if a
silencer was used on exhaust , as in back number of MODEL EN .
GINEER - viz., iron pot filled with pebbles or marbles ?
(1) Yes.
.in . bore pipe ample. (2) No. (3) If you turn pipe
from silencer a few feet up a convenient chimney no appreciable
noise will be heard .
[4627] Metal Working Tools. A. H. H. ( Tooting ) writes :
Kindly name a few of the tools most required by an amateur
model engineer, and where best obtained .
You bad better invest in a copy of ournew band -book on “ Metal
Working Tools," price 7d ., from our publishers, post free. This
book will give you an idea as to what you will have to buy when
starting a workshop. Tool dealers : We can recommend Co ton and
Johnson, 14 ,Gerrard Street, Soho, W .; Morse & Co., 182, Halworth
Road, E.C .; Melbui h & Sons Fetter Lane, E.C.
(4633) Cycle Motor Castings. R. H. B. (Govan) writes : Mr.
T.H.Hawley, in his articles on Motor Cycles, states that castings
for the motor as described by bim can be procured in the rough, or
partially machined state. Would you oblige me with the address or
addresses of firms supplying the castings ?
la reply to your query, the De Dion - Bouton British and Colonial
Syndicate, Ltd., 14, Regent Street, S.W., control the entire trade in
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ends, these latter being provided with 16 driving horns of hard fibre
1• 16th in. thick to divide the ring into sixteen winding sections.
The outside diameter of plain ringssbould be 458 ins.or 1• 16th in more,
and internal diameter about 3Lins. (3) The windingwe recommerd is
No. 20 for armature and 26 for field-magnet. Of the former, about
i Ibs, will be needed, double cotton covered. It must be well and
tightly wound , two layers deep, 16 turns per layer, each section
requiring about 7 yards. The commutator will, of course , contain
16 segments. The wire for field-magnets will be 6 lbs. of No. 26
single cotton covered, 3 lbs. on each core, the connections being in
shunt. . It is unlikely that you will be able to get sufficient output
to run eight 16 C..p . lamps, butif thoroughly wellor " professionally "
made, and run at sufficient speed , an output of 50 volts and 8 to 9
ampères can be obtained . The proper working output should be
regarded as about 7 ampères at 50 volts, equal to 90 c.-P
(4621) Painting Wooden Models. W. H. W. (Upper Bangor)
writes : I have a wooden model of a locomotive which I have
enamelle black to imitate iron , but am at a loss to know what
colour I should use to imitate brass on same.
Gold paint is generally used, but you can get various bror ze
paints, somerſ which would, perbaps, more nearly imitate brass.
(4623] Book on Dynamos. R. S. C. R. ( Higbgate) writes :
Could you please name a good book on “ Dynamos used in Electric
Lighting " for an amateur, not a very expensive edition, and oblige.
Mr. Avery's book, “ A B C of Dynamo Design." Post free is. ad .
from our publi-her.
(4624] Model G.W.R. Loco . C. H. (Barnsbury ) writes : am
tbinking of making an t-in . scale model of a G.W.R. 4-coupled

SECTION THROUGH FIREBOX OF 1 IN .
GAUGE MODEL LOCOMOTIVE.
Query No. 4724.
; but for sundries and small
parts
De Dion vebicles, motors, and
parts retail a large stock is kept by the United Motor Industries,
Holborn Viaduct, E.C., who work in conjunction with the Syndi.
cate. These firms would , perhaps, not supply castings in the rough ,
but there are several English firms supplying these to the De Dion
design, and we would suggest the London Autocar Company, 182,
Gray's Inn Road,W.C., and other firmswho advertise in our columns.
(4644) Model Launch . J. A. T. (Highgate ) writes : I wish to
build a very speedy steam launch , but have not got the necessary
designs. Could you inform mewhere I could get the drawings ?
Perbaps there are some directions in a back number of one of your
engineering journals. . I should like the boat to measure about 5 ft.
in length , and prefer it to be built of metal with water-tube boiler
and high speed engine,
We cannot refer you to any back number for the required draw .
ings. You might refer to the book we reviewed in our issue of 15th
September of this year (page 133), which gives lines ofmany types of
launches primarily intended to be driven by oil-motor engines, but
from which you could make drawings for your model, modifying
to
proposeFor
construction
method of of
precise
the and
them
engine andyouboiler.
arrangement
and the totype
adopt,according
description of building metal hulls for model steamers, see Mr.
Morris's Torpedo Boat, in MODEL ENGINEER for March , 1899 .
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(4724) Small Model Locomotive . C. A. B. (Sheffield )
writes : I am thinking of building a small model loco, 14 ins. gauge,
10 ins. long, with coupled drivers, ins. diam . and leading bogie ,
and should be glad if you could inform me- (1) What would be
the smallest curve which engine could take at a fair speed with the
following, wheel base : Driving and trailing, wheels, centre to
centre, 27 ins. ; driving wheel, centre to bogie pin , 3 ins. ; bogie
wheels, centre to centre, it ins. ? (?) Would a pair of slide-valve
cylinders, * in . by 4 in., drive engine ? (3) What would be the
best method of firing, the boiler to be a ins. diam .,67ins. long ; fire.
box 2 ins. long, if ins. wide and deep , with either two f-in . tubes or
one -in . tube through boiler? and (4 ) About what pressure would
boiler carry with shell 1-32nd in . or 3-64ths in . thickness ?
By reason of the very small dimensions of your proposed model
locomotive you will be beset with many difficulties. See our cor.
respondent's letter of October 15 issue. The engine proposed is
absolutely out of the question, and if you are obliged to use if ins.
gauge you should make your locomotive to a scale of 7-16tbs in . to
a foot not Kths in . or less. Of course , if the gauge is not decided
upon , you might increase it to 2 ins. or 21 ins. with advantage, and
without increasing the length of the engine, although, if the latter
gauge (24 ins.) is used, a 3-in , scale locomotive could be placed upon
it. If you want to make a locomotive which will go round small
curves, a front coupled trailing bogie tank engine would be about the
best type to use, the rigid wheel base of this type is small, and the
firebox is not limited by coupling rods, & c . We append an outline
drawing of a suitable tender engine for a small gauge of railway.
The engine may have two cylinders, 34 in . X 4 in ., or one
fin. * in . Inside frames may be used if one cylinder adopted,
or if the cylinders are placed outside (inclined). With inside
(2) cylinders, the cranks should be placed together with the slip
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1000 to this figure with an armature of this size. The lighting
capacity may be anything up to 8 C.-P. as a maximum . It is impos
sible to be sure that the winding is correct without further
dimensions.
(4645 ) Electric Night-Light. A. C. T. (Brighton ),writes : In
your issue for September ist, on page 101, is an article entitled,
How to Construct an Electric Night-Light Set." The carbon and
zincs you give are of the same size, butthe nearest size I can get the
two carbons is 6 ins. by 2 ins. by % in ., and the zinc plates much
smaller (about 3 ins. bigh). Can you advise mewhat I bad better
do, and if the power will be more or less ?
Your best plan will be to cut down the carbons to the same length
as the zincs. ' It will give you two carbons of the right length , if you
cut each one in balf. The power will be about the same as men
tioned in the article.
(4650) Electrical Queries. D. D. D. (Poplar) writes : (1) I
want to make some dry batteries. Would you kindly tell me how
to make tbem ? (2) I bave a sbocking-coil, which gives slight
sbocks, and the current then ceases at intervals. Please give
remedy. (3) Would you tellme how to make a home-made switch ?
(1) Could you tell me how to electro -plate spoons ? I have got a
good strong battery.
( 1) Please consult our bandbook, “ Electric Batteries," wherein
you will find details of construction of a dry cell. (2) Without
further information it is impossible
assist in this matter. (3 )
You do not state wbat your switch is required to be for, nor how
many contacts it is to have. (4) See Bunney's “ Electro-Plater's
Handbook ,'' price zs. Ed., post free, from our Book Department,
We are sorry we can give you so little information , but you will
see from our replies that without further particulars it is impossible
to realise what you require.
SCHLE OR reer
16 NCHES

WATER TUBES

HEATING SURFACE
45 SQ INCHES

LAMP WITH 6 WICKS,

of_MOTION

18 arat

2/4 "

dia !
A

VO

176

1/16

34

MODEL LOCOMOTIVE FOR 14 INS. GAUGE. - QUERY No. 4724.
[ 4696 ] Water Motor to Drive Dynamo.- " MOTOR STRUCK "
eccentrics on either side, the gear being arranged as shown in reply
to Query No. 3505, April 1, 1901, p. 116, with a rocking shaft, the
(Bermondsey) writes : Having made the water motor by J. P. F.,
valves being above the cylinders. The cylinders may be supported
in No. 14 , with slight alteration, I should be very thankful if you
on a bent transverse plate connected to the outside frames ; this
will kindly tell me what size dynamo it will drive with good results.
plate to form fixing for the bogie pin. Engine bogie would , if it
The water pressure available is 15 lbs, on the square inch . 1
has plenty of lateral play, allow the engine to go round about a
sbould want it to use for charging pocket accumulators. An answer
3 ft. radius. Shell of boiler, 3.64ths in.; pressure that wbich can
in your next issue will greatly oblige.
This little watermotor cannot be expected to drive even a small
be obtained up to 25 lbs. Fuel, spirit lamp.
(4611] Outpat of Dynamo. ' W. S. (Stoke-on- Trent) writes :
dynamo. In any case a much greater pressure than 15 lbs. on the
I am making a Manchester type dynamo, of which I enclose a
square inch would be required. This correspondent and others are
rough sketch (not reproduced). The magnets are wound with
requested to note the rule (5 ) at the head of these columns.
about 3} ozs. each of No. 24 gauge wire ; armature with 5 ozs. of
(4655) Launch Boller. A. C. H. (St. Albans) writes : Would
No. 24 gauge, in four sections. Will you please say what the
you be kind enough to give me a sketch of simple launch boiler
probable output will be at about 2,500 revolutions, if proportions of
for driving slide-valve engine, h-in , bore, r-in. stroke, at a fair speed .
wire are righi, and if it will light four 4 C.-p. lamps. The armature
Could a good job be made by making joints, as shown on sketch
is 2 ins. long by 1/4 ins. diameter.
enclosed . Also please state best method of firing and safe working
It would be an exceedingly difficult matter to judge of the pro
pressure. Engine is for boat about 3 ft. long.
bable output of this dynamo from the information you give. You
Kindly refer to our bandbook “ Model Boiler Making," and con
enclose a rough sketch , butwemust point out that rough sketches
struct one of themany desigos therein given , choosing according to
are of no use if they are not dimensioned, as our only means of
your especial requirements. Yes, this method of joint-making is
arriving at the proportions of the dynamo is either by a drawing to
advised in several cases in the above-named handbook. Rules for
scale or a fully dimensioned sketch . The maximum output the
determining working pressures, together with practical examples,
machine is capable of giving under the best circumstances would be
are included in this book .
about 20 watts, but it may be less than this, and in so small a
[4747B] Speed of Englne. F. L. (Birmingham ) writes : What
machine not more than half this amount can be expected . The
is the method of estimating the numbers of revolutions per minute of
speed will have to be much greater than 2,500 ; indeed, you can add
the wheel of a small engine ?

262

December 1, 1901.

The Model Engineer and Amateur Eloctrician .

A counter must be used to measure revolutions, but it must be of
very light construction for small models, or the friction in it would
reduce the number of revolutions considerably.
(4639) Loco Queries. G. H. S. (New York , U.S.A.) writes:
Having taken THE MODEL ENGINEER since 1898, I write to ask
your advice in relation to a model I am building, viz. : 4-in. model
of a N.Y.C. and H.R.R. locomotive of the " 870 " class , with cylin .

probably steam better if the firebox were nearly twice as deep as
you make it.
547565.4 - In Coil. P. D. (Brighton) writes : I intend to build a
373 to 4 -in . sparking coil, and should be pleased if you would inform
me wbether I may use two different gauges of wire, No. 36 and
38 for secondary, without danger of a breakdown, and how should
I have to place the sections of the No. 36 and 38 wire ? Is a spark
of that size sufficient to excite X -rays ?
There is no likelihood of tbe coil breaking down if the two sizes
of wire are used , but it is, of course, not the best practice to do this
for the simple reason that you lose the advantages which might be
had, presuming either of the wires were used throughout. In other
words, the thickness of the spark is reduced in consequence of the
finer wire which , as it were, throttles the current, and on the other
hand the introduction of the stouter wire makes it only possible to
get a shorter length on , and the result of that is to get a reduced
length of spark Of course, neither of these objections are very
serious, and you could certainly make a coil to give you good
results in the way you propose. There is no special arrangement
of the sections which will give any great difference, but we presume
you have studied the article published in the March ist issue of
THE MODEL ENGINEER this year, on " The Construction of a 4-in .
Spark Coil.” X -ray work can be done very fairly with a 4-in . coil,
although for radiographs of parts of the human body, a longer
spark is now most generally employed in order to reduce the length
of time required for exposure.
[4707]Winding a Drum Armature. H.H. (St. Helens) writes:
I am thinking of making model motor as described in April 15th ,
(No. 3521), but I am at a loss to know the correct method of
winding drum armature with eight slots. Will you kindly give
diagram of the connections ? Also will you kindly state the size of
boat most suitable for the motor, and what number and make of
cells to drive it ?
The winding for a drum armature with eight slots has been given
more than once in The Model ENGINEER, but we repeat it here
both for winding in four or eight sections. The better method is , of
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ders 13-16ths in , by il-ins., drivers 44-ins. (four); regular locomotive
boiler, with seven -in . tubes; and would like to ask your advice as
to the arrangement of the throttle.valve as per above sketch.
The valves on American engines are operated by a lever pulling in
and out, and I would like to know whether one as per sketch would
work . The valve is to be ground to the seat. As it is inside of the
boiler, I do not want it to tail. The pressure in boiler will be about
40 lbs. Could I use coal for fuel ? The size of grate is 2 %, ins. by
5h ins.
The only thing against the use of the proposed regulator (or
throttle valve) is that it would have a tendency to close when balfon.
Of course , if the stuffing-box is tight, the friction would no doubt
prevent any movement; but there is a possibility of its closing itself
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when it is set open a little , especially when the engine runs over a
bit of rough track. You might use a slide-valve. instead of the
poppet shewn on your sketch . We append afsketch. The valve
box should be kept above water- line, or else , as the rod does not
enter through a stuffing-box, water will get to the cylinders. Of
course, if the throttle-lever is fitted with a ratchet and catch , the
difficulty as to the closing of the regulator you propose to use would
be overcome. We are afraid coal will not make a successful fuel.
Oil, spirit, or charcoal should be used. If you intend to use either
of the former two fuels , arrange cross-tubes in firebox
[4747A) Dynamo Queries. F. L. (Birmingham ) writes : (1) If
a dynamo is said to light four 3 c.-p.lamps, wili it light one 12 c-.p . ?
If not, why not ? (2) Will a aynamo wound for 30 volts 1 ampère
light satisfactorily one 8 C.-P. 25.volt lamp ?
( 1) The dynamo should certainly light a 12 c.-p. lamp, presuming
the efficiency of this is equivalent to the efficiencies of the four
small lamps, and that its voltage is also correct for the dynamo. (2)
Yes, but the lamp must be of the bigh efficiency type.
M. H. (Sydney, N.S.W.) writes :
(4745) Horizontal Boiler.
I have a flat-sided horizontal boiler, 6 ins. long, 3 ins. wide, and
4 ins. high. The firebox runs the full length , and is2ins. wide
and it ins. high . Five -in , tubes (horizontal) cross the firebox
and open into water spaces each side of it. The chimney is i in .
diam ., and has two 2 -in . cross-water tubes in it. The working
pressure is zo lbs. on the square inch , and the boiler drives an engine
with slide-valve cylinder 38-in .bore x 78-in . stroke, at600 revolutions
per minute. Could you tellme the cause of a low gurgling sound
in the boiler when working ? It is made of brass, 16-gauge, riveted.
The noise referred to is probably caused by the position of the
lower tubes in the fire-space of your boiler. These are shown hori.
zontal, but you may take it as a definite rule in boiler.making that
tubes of this character should always slope upwards at a slight
angle, in order to secure good circulation of the water. Nodoubt
in the present instance steam is formed in the lower tubes, and not
until a considerable amount of steam has accumulated there is it
able to force its way out at either end . When it does so, the rush
will make the gurgling noise you mention . Your boiler also would
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FIG . 2 .
FIG . I.
course, the second of these, as is shown in Fig . 2 . You will see in
the Query , No. 3521, that the motor was intended for a boat 27 ins.
long It would do for a boat 3 ft. long by 5 ins, beam , but the
efficiency might be slightly increased if the pole -pieces and field
magnet cores were made a little thicker, say 5 in. instead of fin .
Three bichromate cellswould run the motor at a good speed. These
should be of as large a capacity as possible.
(4748) Dynamo to Light Bicycle Lamp. W. P. (Warley )
writes : Can you give me a design for a dynamo to work off the
front wheel of a cycle. I should like to have a storage battery or
accumulator attached to handle-bar.
We cannot recommend you to do as you propose. Apart from
the greatweight this arrangementwould entail, the energy required
to drive a dynamo to light a lamp of fair power is roughly equiva
lent to the work done in pedalling the bicycle about fivemiles an hour
on a smooth road. The extra energy would be felt like riding
against a strong head wind , and as you propose to complicate
matters by using an accumulator, it would really be worse than this,
owing to the extra loss in the battery. We can assure you that you
would very soon be glad to revert to the old -fashioned oil-lamp.
(4785] Forming Accumulator Plates. F. W. (Croydon )
writes: I am making a small accumulator, and should be very much
obliged if you can give me a little help . I have your handbook ,
but do not quite understand the forming process. (1) How do you
make up the chloride of lime solution ? ( 2) How long do the plates
take to form ? (3) Do you only form the positive plate ? (4) How
can you tell when they are formed ?
(1) The chloride of lime solution is prepared by dissolving the salt
in soft water until the solution becomes thick like milk . (2) About
ten minutes or a quarter of an hour for thin plates. (3) Yes. (4)
A slight bubbling takes place during the process, and when this
ceases the plates may be taken as properly prepared .
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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. ]
New Dynamos and other Electrical Novelties.
The Universal Electric Supply Co., 47, osscliffe Street, Moss
Side, Manchester, submit a supplementary sheet of their recent
electrical novelties, all of which are of interest to readers of this

Fig . 1. - A NEW CLOCK LIGHTING SET.

FIG . 2. - NEW UNDERTYPE DYNAMO.
journal, and two ofwhich we illustrate above. The list will be sent
free to any reader who mentions The MODEL ENGINEER. Per
haps the new dynamo or motor - for it is suitable for either purpose
-shown in Fig. 2 may claim first notice. It is strongly constructed
and reliable, and, considering the finish , low in price. A machine
to light three 5 C. p . lamps is priced at 155., or if the same dynamo
is required to charge accumulators, at 175. 6d. The clock-lighting
set, seen in Fig. 1, is a compact arrangement, and it is stated that
the dry batteries employed are of a new and improved (pattern
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which have been tested for efficiency and lasting powers. A some
what similar line is a watch -stand and light to which the same
remarks apply . The price of the watch set is 15., and for the clock
set (including clock ) 18s. 6d . Sets like these make useful and
ornamental seasonable presents . The list under review contains
many other novelties in the way of pocket medical coils, scarf pin
sets, & c., and will be found useful by every amateur electrician.
Borough of Relgate Industrial Exhibition .
A prospectus is to band from the Secretary of the body organised
to hold the Ninth Industrial Exbibition of the borough of Reigate
and district. The exhibition will be held at the Technical Institute ,
Redhill, Surrey, in May, 1902; Valuable money prizes and others
are offered for working models of any kind, photographs, black .
smith's work , mechanical and other drawings, turnery, fretwork ,
carving, & c., open to all. There are also prizes for similar work
done by amateurs only, and a number of other prizes in various
departments, many of which will be of interest to readers or their
friends. Those who think of entering any of the competitions,
which offer excellent opportunities for a display of talent, should
write to the Assistant Secretary , Mr. B. E. Jones, Technical Insti.
tute , Redhill, Surrey , for a copy of the prospectus, enclosing a
penny stamp for reply.
“ Crypto " Dynamos and Motors.
The new list just issued by the Crypto Works Co., Ltd., 29,
Clerkenwell Road, London, E.C., contains in addition to a large
variety of their well-known specialities in dynamos and motors,
particulars of two new machines of exceptional interest. We are,
fortunately , able to illustrate these , the first being shown in Fig . 1,
below . This is a continuous current dynamo or motor, having an
output of 300 watts in the former capacity, or developing 3 b.h.-p.
as a motor, a size, we imagine, will be found very convenient to a
large number of amateurs. Fig . 2 showsa new pattern alternating
current dynamo rated at 150 watt capacity, the field -magnets being

FIG . 1. - CONTINUOUS CURRENT
DYNAMO , 300 Watts OUTPUT,
BH P. Motor .
OR

Fig . 2. - ALTERNATING CURRENT DYNAMO BY THE
CRYPTO WORKS Co.
separately excited. Apart from its usefulness as an experimental
machine, or in other cases where an alternating currentmachine is
required , there is a special application for the dynamo, which can
be advantageously used for medico -electrical baths, etc. The
Crypto list is full of good things, most of which are not unfamiliar
to our readers who can obtain this new catalogue for three) penny
stamps.
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A Small Hand - Planer .
We show in the accompanying photograph a small hand -planing
machine recently placed on the market by Messrs. Geo . Goodman
and Co., of East Hayes, Bath. This is a neatly -designed tool,
work , and is of
specially suitable for the general run of amateurs'
substantial construction . Complete sets of castings are supplied,
so that those readers who are wanting a tool of this kind at a

supplied by ordinary bichromate batteries or accumulator, having an
E.M.F. of from 6 to 10 volts. The locomotive is provided with one
switch , which will start, stop, or reverse it, and has advantages in
this respect over a steam locomotive. The regulation of the speed
can be done in an instant, outside the loco altogether, by ordinary
resistance coils in the main circuit. A switch may be placed between
the battery and conductor, so that the locomotive may be stopped
at any distance, and at any moment, by the operator. Many
interesting automatic devices can be used in conjunction with an
electric locomotive which are impossible with a steam -engine .
Messrs . Burnham and Terrey , who are placing this novelty on the
market, state that a finished locomotive can be seen at work at any
time by appointment. Their address is 79, Pemberton Road, Har
ringay, London , N. The makers supply full working drawings
with the castings, and we believe they are at present designing and
experimenting with other types of locomotives , which will soon be
placed before our readers.
Model Winding Engine.
The Model Manufacturing Company, Harley Road, Willesden ,
have placed before our notice scale drawings of their latest pro
duction in the sbape of a high class model winding engine. The
drawings are extremely good , complete with out being complicated ,
and to full size ; and castings which the company state are of equal
quality to those supplied for their " Dunalastair " model loco and
model marine engine, referred to in this column in the issue of
September ist last, are said to be ready for the market. The
cylinders, two in number, are 1 ins. by 158 ins.,and the winding
drum a ins. diameter by 2 ins. wide. The type of winding engine
selected is Messrs. Wilson's, and the drawings show the clutches,
gear wheels, link motion , foot band-brake, and all details separate
from the general arrangement. No difficulty , therefore , should be
experienced in finishing the castings and building the engine.

Catalogues

MESSRS. GOODMAN'S HAND.PLANING MACHINE.

minimum of cost can fit up their own machine :the process affording
not only an excellent exercise in mechanical workmanship, but
providing a profitable return for the labour expended. We have
had a sample set of castings submitted for our inspection and can
speak very favourably of their quality and value. Full particulars
and prices may be had on application in return for a id. stamp.
A Splendid Model Electric Locomotive.
In view of the rapid development of electric traction in this
country , many readers will be interested to know that an excellent
setof castings of a model electric locomotive to the standard gauge
of the S.M.E., viz., 3. ins., is now upon the market. This model

Received .

W. Macmillan & Co., Mar Street, Alloa, N.B.-This firm
sends us a large and fully illustrated list ofmodel engines, including
locomotives, vertical, horizontal and marine types .and also dynamos,
motors, tools, castings, and fittings for model and small power
boilers. Small gas and oil engines, electric lamps, batteries, etc. ,
are illustrated and priced . The supplementary catalogue also issued
by the firm contains particulars of model battleships, horizontal
engines and steam turbines . A special line is a model submarine
boat, made in two sizes, which is capable of travelli g under the
water for short periods. The above list is sent to readers of The
MODEL ENGINEER on receipt of two penny stamps.
John Nesbit, 42, Market Street, Manchester . - Readers will
find this a very useful catalogue of high -class tools. It is a neatly .
prepared list, well printed and well illustrated, and contains par
ticulars of tools for engineers, carpenters, joiners, carvers, fret
workers and amateurs, including lathes and chucks. All tools by
the firm are warranted . Readers are asked to mention this journal
when writing.
Capel & Co., 168, Dalston Lane, London, E.C. - This well
known firm of gas-engine
makers
issue a valuable
Otto
gas engines.
All who and
arewell-printed
thinking of
obtaining a gas motor of 2-h.p. upwards will do well to consult this
list.
Notices .

HOUCHTON

A MODEL ELECTRIC CAR .
has been designed by Mr. F. J. Burnham , and is the outcome of a
considerable amount of experimental work during the past two
years. Th : accompanying illustration shows that the finished loco.
motive bas a very smart appearance, and we may mention
we
had the privilege of seeing it at work upon a good length ofthattrack
with highly satisfactory results. The total length of themodel is
ift. 3 ins. width 6 ins., height 9 ins., wheel base 7+ ins. The cur
rent is conducted to the engine by a third (central) rail, and can be

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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," 37 & 38, Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " The Model Engineer," 37 & 38 ,
Temple House , Tallis Street, 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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Window

Blind Worked

By LEONARD JONES.
N the following article I propose to describe the con
IN struction of a hydraulically -actuated window.blind
for the purpose of converting a room into a photo
grapher's dark room , so that he may not have to wait till
night-time in order to do his developing. Perhaps I
should start by stating the conditions necessary . The
first is that the window should not be a bay ; secondly , a
55 L 120
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3 ins. in diameter outside. When purchasing see that the
inside is perfectly smooth , for upon this the water tight
ness of the piston depends. Next obtain someoak wood,
i in . thick , large enough to cut out the baseboard shown
in the general arrangement (Fig. 1), the shaped pieces in .
dicated on the detail drawings (Figs. 2 and 3). The eight
boxwood wheels, 3 ins. diameter , 12 in . wide, made
slightly thicker in the centre where the holes come, may
now be turned . Into the holes brass tube should be driven
and cut off the width of the wheel ( see Fig . 6 ). The
wheels should have grooves made in them for the blind
cord as shown.
In the piece of wood marked Fig . 3 two holes should

by

Hydraulic Power.
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Fig . 1. - GENERAL ARRANGEMENT OF HYDRAULIC WINDOW BLIND .
water cistern , at least 10 ft. or higher above the window ,
is absolutely essential, unless the water be taken direct
from the water main . Of course , equally good results
from the photographer's point of view may be obtained
without the hydraulic piston , if one chooses to draw and
let the blind up in the ordinary way ; but no doubt there
are many who, as it were , liketo see the wheels go round
simply by turning a handle. And for those more
especially this article is intended. It will be necessary
first to procure a solid drawn brass tube, 1472 ins. long,

be drilled , 5.16ths in . diameter, for the spindle carrying
the four pulley wheels. The other four pulley wheels
are mounted in a frame, shaped as shown on the main
drawing, from a piece of iron bar 54 in , wide by 4 in .
thick . The holes for pulley spindle are drilled to take
the spindle with a driving fit, so that nuts may be ren
dered unnecessary, and to guide this frame parallel with
the piston the frame is run between two 5-16ths in . round
bars. The piston and piston-rod should now claim at.
tention . The latter should be made out of a piece of
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drawn brass rod , 5.16ths in . diam . 1544 ins. long, the
one end being threaded to screw into the hole in the iron
pulley frame, and the other into the special stud shown
in Fig. 7. The piston head is shown as Fig. 8. This is
made from two pieces of sheet brass - one 27 ins. in
diameter , the other 256 ins. diameter, with hole in
centre.just big enough for the threaded parts of the stud
to pass through , and between these two pieces of brass is
put a leather bucket as sold for small pumps ; select one
which is fairly soft, and soak it in oil for a day or two
before using.
The brass nut made to fit the special stud
should be tightened up against the larger of the two brass
discs as indicated. Now the cylinder head and gland
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(Fig . 5) may be proceeded with . First, turn down the
edge and allow the head to be checked into and nicely fit
into the inside of cylinder, as shown . The hole in the
centre should be drilled an exact fit for the piston- rod ,
and the recess turned to receive the packing. The gland
should be similarly bored and recessed and fixed with
three screws.
The guide- rods for carrying the pulley
frame are made from the same diameter brass- rod as
the piston -rod. The ends nearest cylinder are turned
down to fit brass plates, as shown in Fig . 9 ; these plates
are screwed on to the wooden cylinder support, as shown
in the general drawing.
Probably it will be found that the most difficult part to
make is the two way tap shown in Fig . 4 . The shell is
turned down from a piece of solid brass rod , the slide.
rest on the lathe being set slightly on the slant, and the
conical hole for plug may be turned out. If the plug is

FIG . 5 .

are fastened to the baseboard by glue, and screws from
the back ; also the cylinder is held by small brass brackets
soldered on to the cylinder, and screwed to the wooden
supports. The inlet pipe is brought from the cistern , and
the outlet is more efficient if carried 4 or 5 ft. below the
level of the cylinder ; in fact, this is essential, otherwise
3
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steel springs, or elastic door springs are necessary to pull
the piston out again . The head of water in the outlet
pipe creates a sufficient vacuum together with the spring
in the blind , to draw the piston out again when the valve
is turned .
Having described the construction , I will now en
deavour to show what takes place in the cylinder. The
valve is opened, the water, say, falls from a height of
20 ft., having a pressure of 8.67 lbs. to the square inch,
or 6'91 ozs. to every foot of fall. The cylinder, being
3 ins. in diameter , equals an area of 7'07 square ins.,
which gives a pull on piston -rod of 61:29 Ibs. ; this,
divided by the eight sets of pulleys, gives a final tension
on the blind cord of 7.66 lbs. The above mentioned
spring-blind is an ordinary spring roller-blind with a steel
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wire coil in a tin roller, which is best obtained from the
blind makers. The width of window should necessarily
be given when ordering it. The blind itself is made of
thick American cloth , or, if desirable — that is to say, if
the window is of small size - a red glazed calico could be
used .
It should be mentioned the edges of the blind slide in
wooden channels 2 ins. deep, and all light from small
corners should be properly excluded.
(Note. -Only three pulleys are shown on each spindle
in Fig . 1. This is an error, four being required , and
space is provided for that number between the cheeks of
the bracket. ]
PISTON .

2 %.

Fic 4
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The

CYLINDER HEAD AND
GLAND .

turned down before the slide-rest is altered again , an
accurate fit will be ensured . Of course, it will be neces
sary to grind it into the conicalhole with oil and rotten
stone before finally fitting up. The plug is kept tight by
a plate and screws, as shown, packed between with
cotton waste— not to make it water-tight, but to keep it
pressed into the conical hole. The handle actuating the
plug of tap is arranged in the most suitable manner,
according to especial circumstances. In my case the
hydraulic gear is under a table , the tap being worked
with a shaft and pair of bevel cog wheels.
The tap is soldered into the top of the end of cylinder,
as will be seen by a reference to Fig . I , and two brass
elbow -jointed pipes fitted into the sides. I may here
mention the wooden brackets or supports (Figs. 2 and 3)

Largest

Electric Installation
the World .

in

'HE following particulars of the greatest electric
THE
works in Europe will be of interest to readers of
THE MODEL ENGINEER.
The building is 25 metres
high , and has a front of over 100 metres in length on
the side of the Ticino river. The engines can develop
about 23,000 h.-p. There are ten groups of 2,200 h.-p.
each , and a separate group for excitation of field magnets.
Turbines were furnished by an Italian house, Messrs.
Ríva, Monneret & Co., of Milan , and have automatic
regulation for velocity. The dynamos andoher electrical
accessories were furnished by Messrs. Schuckert, of
Norimberga. The current is alternating , tri-phase, and
has a tension of 11,000 volts . For these particulars
we are indebted to a valued correspondent, Mr. A.
Gandol .
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as it would not leave the sand. I believe him ! They
are cast in German silver, and afterwards cleaned up very
thoroughly and turned to size , when their appearance is
very satisfactory.

The Society of Model Engineers.
London .
'HE annual generalmeeting of the Society was held
THat the Memorial Hall, Farringdon Street, on Wed.
nesday , November 13th . About forty members
were present, Mr. Percival Marshall occupying the chair.
The minutes of the last general meeting were read and
passed as correct, and the report of the past year's work
of the Society , together with statement of accounts,
unanimously adopted by the members. The meeting
then proceeded to the election of the committee and
officers for the ensuing session with the following result :
Chairman , Percival Marshall, A.I.M.E. ; vice chairman ,
W. J. Tennant, A.M.I.M.E .; committee, J. C. Crebbin ,
W. T. Bashford , A. M. H. Solomon, H. S. Boorman ;
hon. treasurer, J. Wills, junior, 3 , Ravenslea Road,
Wandsworth Common , London , S.W .; hon. secretary,
Henry Greenly, 4 , Bond Street, Holford Square, Lon
don , W.C.
It is requested , owing to the separation of the offices
of secretary and treasurer, that subscriptions, and all
matters relating to them , be sent to Mr. J. Wills, junior,
the treasurer. Mr. Greenly will attend to the general
secretarial work of the Society. A resolution was moved
by Mr. Sanderson, and carried unanim jusly , empowering
the treasurer to receive the subscriptions. A hearty vote
of thanks was passed , upon the motion of Mr. Dearden,
seconded by Mr. Kirton , to the retiring officers for their
services during the past year.

..

By L. WHITE.
HE accompanying photographs show a model loco
T motive I have constructed in my spare time, which
may interest readers of THE MODEL ENGINEER .
As will be seen , it is very small, being approximately
$ in . to the foot scale, though some parts are
larger, to get better results. The wheels are — driv .
ing, 14 ins.; bogie, 5s in.; trailing and tender, 53 in.;
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MR. L. White's MINIATURE LOCOMOTIVE .
with a wheel base of- bogie , 14 ins.: total, 4 ins. The
total length of frames ( engine), 5 % ins. ; thickness,
I- 16th in. and width , it ins. It has only one cylinder,
which is 5-16ths-in . bore, 58 in . stroke, with supply ports
1-16th in .; exhaust 3-32nds in . The boiler is 3 ins. long,
II- 16ths-in . diameter, containing five tubes, y -in . diam
eter. The firebox is i in . by 4 in ., with 1-16th -in .

A MINIATURE WORKING MODEL LOCOMOTIVE.
water space round . The boiler is brass , tubes brass, and
firebox copper .
The tender is carried on six wheels ,
58-in . diameter, 3-in. wheel base. Itweighs about 11 ozs.
in working order.
One of the chief difficulties was in getting good wheels
for the model. The patterns for these I cut out of lead,
which the founder informed me was no good for patterns,

In view of the short time previously allowed by the
rules for the loan of books from the library , a resolution
moved by Mr. Crebbin was carried , extending the time for
borrowing books to one month .
Mr. Percival Marshall, the chairman , moved the follow
ing important resolution : - “ That in view of the desir
ability of the Society possessing a permanent workshop
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or club room for the general use of the members, the
committee
be instructed
to consider
working details
After
of
such a scheme,
and report
to the the
members."
considerable discussion upon the advantages, financial
details, situation of committee rooms, & c ., and other
salient points of the scheme by the members, the resolu
tion was carried unanimously .
A splendid model launch engine, made by Mr. J. C.
Taylor, similar to that illustrated in The MODEL ENGI
NEER for June, 1898, was exhibited .
The meeting terminated at 10 p.m.
Provincial Branches.
Leeds. - On Tuesday evening, November 12th , the
Leeds branch of the Society of Model Engineers held
their annual meeting, when the report and balance sheet
were read, there being sixteen members present. The
committee and officers were elected for the ensuing year.
A capital fund was started,and several subscriptions were
given at the meeting ; afterwards Mr. F. C. Speke ex
hibited a very neatly executed pattern , in teak wood, for
an E.M. bicycle motor, the meeting terminating at
10 p.m.-W. H. BROUGHTON , Hon. Secretary, 262,
Carlton Terrace , York Road, Leeds.
Oldham . — The first meeting of the Oldham branch of
the Society of Model Engineers was held at the Mecca
Café, on November 19th , when a most successful com
mencement was made. Mr. Buckley acted as chairman .
The rules, & c., were drafted , and it was decided to be
2
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the Great Central Railway

Carried

a

75 - ton

Casting .

HE difficulties of transportation of very heavy
THI
machines are not always completely realised, and
the following particulars, culled from our contem
porary , Engineering, show the resourcefulness of our
great railway companies when called upon to make some
special performance or carry things which at first sight
seem impossible.
Messrs. Moorwoods, of Sheffield, required to send a
75-ton casting from their works to Messrs. Armstrong,
Whitworth & Co., atManchester, and the goods depart
ment of the G.C.R. mounted the casting on the trucks
in a very ingenious way. The diagram herewith shows
the arrangement used . The casting was placed upon a
50 -ton trolley, and to relieve this trolley of the great
excess of weight, and also to spread the weight over
as many wheels as possible, the huge timber levers
These levers, which were 50 ft.
were prepared .
long, were placed each one upon a 10 ton timber
waggon on either side of the trolley carrying the
casting . The bolsters of the timber waggons came in
such positions to form a leverage of two to one as indi
cated on the sketch . The short ends of the levers were
chained to the framing of the trolley, and the long ends
loaded with iron weights up to 3 tons. As will be under
stood, the result of this was to put the chain at short end
of the lever in tension to the extent of six tons, the trolley
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How THE GREAT CENTRAL RAILWAY CARRIED A 75 -TON CASTING .

TROLLEY

.

affiliated to the London centre. After the business was
transacted , Mr. Bodden introduced to the members a few
finished parts of a 4 -in . scale American locomotive, which
proved very interesting. Themeeting closed at ten o'clock
with a vote of thanks to the chairman . The entrance
fee for the above is 1s., and subscription 2s.6d. per
annum . The next meeting will be held on December
17th , at 7: 30.- RALPH L. COLLINGE, Hon . Sec., 15,
Weddop Street, Westwood, Oldham .
Manchester . - The Manchester Branch held their
General Meeting at the Marsden Café, on November
4th , there being sixteen members and one visitor present.
Mr. Atherton took the chair. The Hon . Treasurer sub
mitted his accounts for the past year, showing a balance
in hand of £ 3 125. 4d. , and these were_passed by the
meeting. The Hon. Sec. and Hon . Treas. were re
elected, and the committee for the ensuing year was
chosen as follows : Messrs. Atherton, Fidler, Leigh,
Hays, and Thompstone. Two resignations were handed
in and the names of five new members brought forward
for election. Mr. S. L. Thompstone exhibited a finished
cylinder for a 14.in. L. & S.W. express engine. The
meetirg closed at 9.45 p.m.- Noel C. HIGGIN , Hon .
Sec., Monton Lodge, Monton , Manchester.

The Italian Government, according to Electricity
(N. Y.), has succeeded in connecting Sardinia with the
Italian mainland by wireless telegraphy. The distance
is one hundred miles, and the results obtained are said to
be excellent.

TROLLEY

thus being relieved of twice 6 = 12 tons of the excess
weight. Trolleys were placed at each end to protect the
long ends of the levers and the weights, which , of course,
swing free, and do not touch the trolleys.
The train was safely taken to Gorton one Sunday, the
line having been kept quite clear of traffic. Considerable
praise is due to the lading staff of the Great Central Rail
way at Sheffield for this creditable engineering feat.
Workshop Wrinkles and
Recipes.
To Bronze Iron Castings, I. - A nice warm bronze
colour may be produced on iron articles by exposing them
aqua regia
in
, then
of heated
to the vapour
Bunsen
vaseline,
over
in ) a them
and heating
(notdipping
melted
flame, until the vaseline begins to decompose . Aqua
regia is a mixture of nitric and hydrochloric acids, which ,
when heated , gives off a gas, which attacks any metal.
It is extremely harmful if inhaled. Afterward the articles
are wiped with a soft cloth , but not too roughly , or the
coating will be rubbed off.- " JEWELLERS' REVIEW ."
To Bronze Iron Castings, II. - The following
metbod gives good results : Free the article from grease
by rubbing with quicklime and water ; then place in a
solution of 1 part copper sulphate (blue stone), and s
part spirits of pitre, in 20 parts water ; allow it to remain
-four hours, and brush with a
in the solution for
stiff brush . If the colour is not sufficiently deep , repeat
the operation.
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h.-p. Water

Motor .

By G. Solis.
HE water motor here described will develope 4 -brake
T " horse power, with a fall of 144 ft., or the equiva
lent pressure of 62-37 lbs. per square inch, or, say,
60 at the motor, allowing 2'37 lbs. for friction in pipes.
The borse powers of water motors are usually obtained
by multiplying the head by the quantity of water in
pounds used per minute, and dividing by 33,000 ; there
fore , we want to know how many pounds of water we
must use to develope a % h..p . To develope 1 h.-p. we
need 33,000 = 144 or 229-16 pounds ofwater. Therefore,
if we divide by four , we get about 57'29, or, say, 57-30
pounds ofwater, which , divided by 62'278 (the weight of
one cubic foot of water ) gives us '92 of a cubic foot. This
enables us to determine the jet area , and therefore the
с
(A =
diameter, by applying the formula A = 0437 H
area of jet in inches, C = cubic feet of water, H = head
of water ). This gives a jet area of '02298 of a square
inch, or between 5-32nds in . and 3-16ths in . In this
case we will adopt 5 32nds in . as jet diameter.
The speed will be from 2,800 to 3000 revolutions per
minute, and is capable , under favourable conditions, of
driving a 30 c..p. dynamo, giving 20 volts 5 ampères, or
100 watts .
Begin by making all patterns for castings, allowing
from 1-32nd in . to 1.16th in . to all machined parts. The
cups, perbaps, will be found to be the most difficult to
make. The pattern will best be made of mahogany, cut
out with a sharp pocket-knife to dimensions given, allow .
ing 1.32nd in . on side nearest rim of wheel for filing.
Get two castings of the nozzle ; bore one 5 32nds in . and
the other 3-16ths in . ; the latter can beused when a slower
speed and more power is needed . Of course, the power
will be proportional to the reduction of speed . The taper
of jet should be 27 degs., as shown in detail drawing.
The tail pipe is * in . inside diameter, and can either be
cored in the casting or bored from the solid .
The patterns for the wheel and bearings present no
difficulties ; only remember to allow for machining.
When all the castings are obtained , and machined to
proper dimensions, lay them aside and start with the case .
First make the two ends from * in . sheet iron or steel ;
draw centre lines and the outline on one piece, and dab it
all round with a small centre -punch . Next drill a 44.in.
hole in the centre, and rivet them up ; the rivet must have
a tight fit ; drill $ in . holes all round on the outside of
the dotted line as near one another as possible, and about
1-32nd in . from outline. When all round is done, cut it
with a chisel and file all round until tbe right size is ob
tained ; then cut away the rivet and file off all rags.
Another way is to saw it all round with a back -saw . On
one of these plates scribe a 54 -in. circle, and cut away
the stuff inside the circle, and file until perfectly circular,
Drill a 78 -in . hole in the centre of the other plate, and
this must be perfectly concentric with the outer edges of
plate. From another piece of the same stuff cut a disc
64 ins. diameter, and drill a 78 in . hole to receive the
bearings. The sides are made from one piece of 1-16th
in . sheet steel, 1 % ins. wide, and from 25 ips. to 26 ins.
long. The ends could afterwards be cut. Bend this to
shape until it coincides with the edge of the plates.
Wewill now need twenty-two small piecesof angle iron
The best way to make this is to get a piece of
or steel.
1-16th in . sheet steel about i.in. wide and 9 ins. long ,
fix it in the vice lengthwise with 72 in . projecting at the
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top ,and bend it over with a hammer until at right angles ;
then cut twenty -two pieces about 38 in . wide-- these will
be needed for fixing the case. Of course, the case could
be brazed together, but there are very few amateurs
could do this properly . Drill two y -in . holes in each
of these pieces, and fix the case together with 18 -in . rivets
flush on the outside. When this is done, cut two small
pieces of 1-16th in . stuff for the dash plates , as shown in
drawing, and rivet them in position .
Cut the sole plate from 78.in. sheet steel round the
corners, as shown , and cut a hole in the centre to receive
the case . This is attached to the case by four pieces of
angle steel (made as before), riveted on the underside of
sole plate and to the sides and ends of case. The draw
ings will give a clear idea how this is done. Soft- solder
all joints from the outside ; this is just to make the case
watertight. The lugs are also soft-soldered to the sole
plate. The hole for the tail pipe and nozzle should now
be cut. This, perhaps , would be better done before
soldering.
The centre should be 15-16ths from the
vertical centre line of case.
So much for the case ; now for the other parts. Start
by fitting the wheel together ; divide the rim into fourteen
divisions — a division for each cup. Next fix the cups all
round with } in . brass screws, of which twenty - eight will
be needed . When the whole wheel is fitted , take the
bearings in hand. These are lined with a piece of soft
brass tubing (or a gunmetal casting) 3-32nds in . thick,
and reamed g in . inside. This tube must have a very
tight fit in the iron casting. One bearing is fixed to the
large plate, and the other to the disc ; they are fixed by
six 3.16ths in . snap-headed brass bolts. The part of the
bearing that fits into the 7s in . hole of the case must have
a tight fit.
The shaft should be made from mild steel, %2 in , in
the centre and 38 in . at bearings. The wheel is fixed to
this by a 3-16ths in . by 48 in. steel key, or a 3 16ths in .
setpin . Fit the nozzle into the tail pipe, and fix this into
position with four 3-16ths in . bolts (brass snap- headed ).
The centre line of jet should cut the sharp portion in the
centre of the cup fairly in half. Lubrication is obtained
by two tallow cups, as shown in detail drawing. Any
other point on the construction could be gathered from
the drawings on the next two pages.
When everything is ready and fitted up, give it a trial
run, and it ought to make 3000 revolutions perminute
easily. The simple speed indicator described in a letter
to the Editor in a back number would just suit for testing
the speed. *
After running for about half an hour, and all being
satisfactory , take it to pieces for painting. The inside
should be coated with red enamel. The outside, of
course , could be painted to taste - dark blue looks very
well. When properly dry , run again for an hour, and if
the workmanship is anything like fair, the maker will be
in possession of a very serviceable motor.

It is probable, says the Railway Review , that the long
heralded supplanting of steam by electric power on rail.
ways will first be tried on a considerable scale in Sweden .
Water power is abundant there, and the distance of trans
mission need not be unduly great anywhere. A Swedish
engineer has estimated that the entire system (about
7,500 miles) can be operated from twelve central stations
scattered in different sections of the country . He esti
mates the entire cost atabout 10,000,000 dols.

*
Page 265, December issue, THE MODEL ENGINEER ,
1899, Vol. ii.
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For the Book - shelf .

Design
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for a Model Electric
Locomotive. *

( 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. ]
PHOTOGRAMS OF THE YEAR 1901. Published for the
Photogram , Ltd. London : Dawbarn & Ward ,
Ltd., 6 , Farringdon Avenue, E.C. Price ( cloth) 3s.
net ; paper, 2s, net. Postage 5d. extra .
“ Photogramsof the Year” is a big and welcomeannual
nowadays, with close on two hundred pages, and most of
the pictures are delightful to look upon. It is unnecessary
to emphasise the fact that, as far as printing and produc
tion are concerned, the volume could hardly be bettered
and the quality of the contents improves with each issue.
THE PRACTICAL ENGINEER POCKET BOOK FOR 1902.
Manchester : Technical Publishing Company, Ltd.,
31, Whitworth Street. Leather, gilt, with diary on
ruled section , is. 6d . nett. Without diary, is. nett.
Postage 2d . extra.
There are over five hundred pages in the literary por.
tion of the fourteenth edition of this pocket book , which
is of convenient size for the pocket. Additional tables
are given in the gas engine section, and some new
features are introduced, dealing with mechanical refriger
ation, photo -copying of drawings, and motor vehicles.
The diary is faint-ruled on thin sectional paper, several
blank pages also being provided for memoranda.
Fowler's MECHANICAL ENGINEER'S POCKET BOOK
FOR 1902. Edited by William H. Fowler, Wh.Sc.,
M.Inst.C.E., & c. Manchester : The Scientific Pub
lishing Company, 53, New Bailey Street. Price,
leatherette and red edges, Is. 6d. nett. Leather and
gilt edges, 2s. 6d. Postage 3d . extra.
This pocket book has been revised since the last
edition with a view to bringing it well up to date, the
contents being largely re-arranged . An addition has
been made to the engine section in the form of a series of
notes on the practical designing of valve gears. The sec .
tion on machine tools has been supplemented with speed
tables and other data, whilst that on gas and oil engines
has been considerably revised .
THE PRACTICAL ENGINEER ELECTRICAL POCKET
BOOK FOR 1902. Manchester : Technical Publish
ing Company, Limited, 31, Whitworth Street. Price
IS. nett. Leather gilt, with diary on ruled section
paper, is. 6d . Dett. Postage 2d. extra,
Electrical engineers in all stages will find this a useful
pocket-book. It has over three hundred pages of infor
mation useful to those in the profession, well illustrated ,
well printed, and of handy dimensions. A new section
has been added on the subject of dust destructors, in
addition to numerous minor revisions and extra matter .
After making practical use of the book almost every day
for a few weeks, we have only discovered one omission .
It is stated on page 22 that " the current used in an or.
dinary incandescent lamp of 16 c. p. is about 0.6 am
père " ; this, of course , needs supplementing with the
statement of the voltage, namely , 100 .
“ PHOTOGRAPHY ” CHRISTMAS NUMBER, 1901. London :
Iliffe and Sons, Limited, 3, St. Bride Street, E.C.
is. nett. Postage 3d . extra.
This very pleasant volume consists principally of a
large number of extremely well-printed reproductions of
photographs, together with explanatory and critical letter
press,and sixteen pages of designs for home-made Christ
mas cards. The aspiring amateur photographer will find
in it hints and good ideas which will prove invaluable in
his future work .

By C. W. SHERWIN .
HE locomotive about to be described is drawn to the
scale of 34 in . to the foot. As will be seen , it is
T
built with outside frames and three pairs of coupled
wheels ; the cab , which is similar to some of the Ame.
rican electric locomotives, helps to give it a very smart
appearance.
Frames, & c. — The side frames are built of 1.16th in .
sheet iron, 22 ins. long, cut to shape ; the centres of the
outside wheels being 434 ins. from either end, and the
middle pair of wheels being in the centre of side frames.
The frames can be shaped out from the elevation view .
The axle-box openings are 56 in . square. The end
frames, of 8 in. sheet iron , are rivetted to the side frames
by using angle pieces. The top plate is cut from a piece
of 1-16th in . sheet, 514 ins. by 2238 ins., pieces being cut
out above the wheels.
The two spaces in the centre (shown in plan by thick
lines) are cut to closely fit the magnets of the motors,
3-16thsin . holes being drilled , as shown, to take the bolts,
which hold the motors in their places. These spaces are
extended nearly to the ends to lighten it ; one end also
allows a piece of flat wood to be fixed in to form an insu .
lating support for the collector stays. This top plate is
rivetted to the under frames in the samemanner by using
angle plates.
The six axle boxes are of the usual type, having guides
rivetted to the side frames. The slide boxes have 5 16tbs
in . holes drilled right through, so that the axles may pro
ject outside to allow the coupling cranks to be fastened
on . The springs should be very rigid , especially on the
outside axle boxes, so as not to interfere with the gearing.
The wheels are 3 ins. diameter on the flange, and
244 ins, on the tread and may either be keyed or sweated
on to the axles. Before doing so , the two worm wheels
must be fastened to the centre of the two outside axles in
a similar manner .
The three axles are made from pieces of silver steel,
7-16ths in . diameter by 5 %4 ins. long, reduced to 5-16ths
in. from the inside of wheels to the end .
Six cranks have now to be made to fasten to the ends
of the axles ; these are cut and filed out to shape from
Two holes are
pieces of flat steel, 4 in . thick.
drilled in the two centres of each, the lower ones
being screwed to fit the headed pins which connect the
cranks to the coupling rods. The top of each crank has
a small } in. hole drilled and tapped to fit the small grub
screws which secure the cranks to the axles.
The four coupling rods are made from 5-16ths in . by
yin . steel rod , filed out to shape, and 5- T6ths-in . holes
drilled in the centres of each, to be a good working
fit for the headed pins mentioned above. A small hole
should be drilled in connecting-rods over each pin for
lubrication .
Two buffers and one hook are fastened to each end of
locomotive.
Motors, & c.— These are two of the “ Tramcar
Motors," as described by Mr. A. H. Avery, in the March
and April numbers of Vol. II of THE MODEL ENGI
NEER, being very compact and efficient ; in fact, admir
ably suited to this class of work .
To the end of each motor spindle a worm is fastened
by means of a taper pin driven through a hole in the
spindle, and a half circular slot filed across the face of
* This article gained the prize, £ 2 25., in our recent
competition (No. 15 ).
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worm , which holds it securely in place. The motors
being fastened to the underside of top plate, the worms
will ihen mesh in with the worm wheels on the outside
axles. As the motors are placed back to back to drive
the locomotive along, they must revolve in opposite
directions ; looking at the front end of eitber motor, they
must therefore be connected up to the reversing switch,
so that they will do so .
The reversing switch to be used is the same as de
scribed in Vol. I by “ A. W. M.," and again in the
Query Column of August number, 1899, Vol. II. For
those readers who may not have either of these numbers,
it is described as follows :- “ Upon a square block of
wood or other insulating material is mounted a brass
disc , cut into four equal portions, as shown ; a stud
fixed in the centre carries a bar of wood or
insulating material, which is free to rotate on the stud .
To the underside of the bar are fixed two brass springs,
which are not metallically connected together ; these
springs press upon the quartered brass disc. When the
bar is moved so that the springs rest on F and T only,
without touching A and Al, the motor is stopped ; when
the bar is moved Ys of a revolution eitherway, and springs
rest on F , A and A ', T respectively , the motor will be
started. The movement to one side will send the arma.
ture rotating in one direction , and the movement in the

hinges on each, and a small brass handle is fastened to
the opposite side with a spindle passing through the
door, the end of which has a small catch fastened to it,
which falls into a mortise cut in the side of doorway to
fasten the door.
Small brass knobs are screwed into the side of cab ,
as shown in elevation, and brass wire soldered into
small holes drilled in the sides of the knobs to form
band -rails.
The cab is fastened down by passing up wood screws
through holes in top plate into pieces of wood , which
are fastened to the inside of the cab .
Current Collector. – The design for this was taken
from THE MODEL ENGINEER , December 15th , 1900 ,
number, and has proved very successful, the only
alteration being the manner it is fastened to the loco
motive. The top part of collector is, therefore, extended
so as to allow the spiral springs to be fastened in place,
and on top of which the stays are soldered ; these are
two pieces of brass wire flattened out at each end, the
top being drilled to take the screw to fasten it to the
piece of wood on locomotive.
The collector runs on a brass strip fastened in the
middle of track , as shown in end elevation, all joints
being carefully joined together, either by soldering direct,
or, as in some of the electric railways, by soldering a

Axle bar

To collector

To

F

TB
А

A,
T

A MODEL ELECTRIC LOCOMOTIVE . CONNECTIONS TO MOTORS.
other direction will reverse ; a brass handle can be fixed
to the bar as a reversing.lever, if desired . This switch
can be fixed wherever desired , and the various connecting
wires (shown in separate diagram ) led up to it.”
In the diagram of connections which I give, those of
one motor are shown opposite to the other, for the reason
stated before. The switch is not shown in the elevation
or plan drawings of locomotive , but is shown separately ,
and should be placed near the doors, so that it may be
easily accessible.
Cab. - This is made from X -in . fretwood, cut to the
dimensions given ; the side windows have openings,
2 % ins. by 2 ins., the end ones 4 ins. by 144 ins., and
the doors 5 ins. by 2 % ins., the windows in the doors
being the same depth as the side ones. The roof is cut to
shape; the under edges being bevelled , gives the cab a
neater appearance . The two curved ends of cab should
be carefully steamed, and screws used to secure them to
the sides.
The whole is fastened together with glue and small
nails, the heads being punched down , and the holes
made thereby being ålled with putty; The window
frames are * in , wide by ys in . thick , having a rebate
for the glass, and the corners halved together , these are
fastened in place with glue and set in 1.16th in . The thin
glass may be fixed in the rebates with shellac varnish . The
doors will be greatly improved by having two panels on
each , using strips of wood 1-16th in . thic and fixed with
small pins and glue. The doors have two small brass

piece of copper to each end of rails, making one con
tinuous electric conductor ; the rails should be treated in
a similar manner. In making crossings, and any metal
parts which may be in centre of track, care must be
taken to see that the conductor strip and any of these do
not make contact. If the central strip is made higher
than the rails this is easily done.
An insulated copper wire soldered to the collector, and
another one soldered to one of the axle boxes, should be
taken up to the reversing switch, and connected, as
shown , in the diagram on this page, one wire from the
contact strip , and one from rails being led to the battery.
The locomotive , being now complete, the cab should
be well sand- papered , and the frames, & c ., well rubbed
with emery cloth . The whole should now receive three
coats of paint rubbed down smooth between each coat,
the colours being left to the taste of the maker. When
quite dry , it should be treated with two coats of varnish ,
and all bright parts well lacquered .

FITTINGS FOR MODEL Yachts. In the drawings on
page 231 (November 15th issue), with reference to the
subject of Sails for Model Yachts, a small error has been
made in Fig. 12 , from which it would appear that tape is
sewn on the " leach ” of both maiosail and jib . This, of
course , is a mistake, as the selvage of the cloth will run
down these dges, dispensing with the necessity for
taping.
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Increase the Efficiency

to

of a

Spark

Coil.

By B. A. HUNT.
T has long been recognised by constructors of spark
ITcoils that the simple vibrating or armature make
and break , as generally fitted , does not allow of the
extreme length of spark , as calculated from the turns on
the secondary, being obtained . This is mainly due to
the fact that insufficient time is allowed for the core to
get saturated with magnetism . As themagnetising current
is broken at the instant the core ismagnetised sufficiently
to pull the armature, to some extent this can be reme.
died by adjustment of the spring ; but another defect
still remains, and that is the comparatively uncertain

CONTACTS ARMATURE
STEM

FLEXIBLE
CONNECTION

%8 "BRASS ROD
SCREWED IN

M1

Ta

ELECTRO MAGNET
TERMINALS

ALCOHOL
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Obtain an ordinary bell magnet (armature and contacts
complete ; the coils should have plenty of fairly thin wire
on them ) ; a small baseboard, about ins. 7 by 4 ins. by
32 in .; about 6 ins. of 38-in . brass rod , four terminals, a
4.02 . wide-mouth bottle, 15 ins. of No. 12 copper wire ,
and 8 ins. stout fexible cord (as used for the wiring of
incandescent lamps). From the diagram it should be
quite clear how to fit the magnet on to the brass pillar,
the contact wire being fixed into hammer ,and a set-screw
adjustment provided . The small phial is best fixed in a
recess cut in the base ; a permanent connection of No. 12
copper wire must reach to the bottom and be connected
to M ?; the flexible connection to Mi is soldered or
screwed into the hammer, /2 in . of clean mercury is then
placed in the phial and also i in . deep of alcohol (metby.
lated spirits). The magnet terminals are joined up to a
couple of Leclanché cells, and MP, MP connected, one
each , to the existing contact and
spring pillars. The platinums must
be separated by a small bit of card
board, and the screw turned till there
ADJUSTMENT
can be no movement of the armature.
The usual battery is then joined up to
the coil terminals, and a few trial
adjustments of the speed of interrup
No.12
tion by the armature contact and the
COPPER
WIRE
wire dipping into the mercury made ,
when excellent results should be ob
+
tained .
It is as well to remember that the
discharge should take place between
a fairly large brass disc, 2 % ins. to
4 ins. diam ., and a needle point, the
disc being connected to tbe negative
terminal of the secondary coil.
The exact dimensions of the various
parts are not of great importance, and
M2
ihe method of fitting up should be
easily understood from the diagram .
* This is approximately half size, and
is suitable for coils between 2 ins. and
12 ins. spark .

11
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MERCURY
Model Engineer

BASEBOARD

Electric Power for Rail
ways in Europe.

RECESS

A MERCURY INTERRUPTOR TO INCREASE THE EFFICIENCY OF A
SPARK COIL.
contact between the platinum surfaces ; this becomes very
marked after the coil has been used for some time, the
platinum becoming volatilized, and depositing on the
negative side of the contact, making the surfaces very un
even , and having a burnt appearance. Consequently,
unless they are trimmed up with a smooth file occasion
ally, the full current necessary to magnetise the coil
cannot pass the contacts .
Now these defects are absent in a type of mercury in .
terruptor which I have designed and found to give excel
lent results, and readily adapted to any coil without in .
terfering with the construction in the least. The principle
of themercury break is that devised by Foucault many
years ago, and which has recently been revised in several
modified and unnecessarily complicated forms. In the
type to be described the lines of the original break are
followed, but the vibrating wire or contact rod is actuated
by an independent electro -magnet, instead of utilising
the core. The parts and materials for constructing this
break are of a very simple character, and they are easily
fitted together in the following manner :

IN Chiavenna
Italythe Lecco-Sondrioand
Colico
lines will be entirely
propelled by electricity, the latter line,
about 70 miles long, being capable of
carrying freight trains of over 250 tons. On the Milan
Portoceresio line of63miles, electric traction will be em
ployed for passenger traffic,ata speed of 54 miles per hour.
In France a commission has been appointed for investi
gating the problems connected with electric railway trac
tion . It is hoped to be able to make use of water power
for generating purposes, the Riviera district especially
offering natural facilisies for this method of driving.
In Austria and Norway similar projects are being pre
pared.
A syndicate of Russian bankers proposes to connect
St. Petersburg and Moscow with trains running at 93
miles per bour, at 10 minutes' intervals, from each end ,
each train consisting of five 35 -passenger cars. - Railway
Review (Chicago).
The new electric locomotive for the Central London
Railway differs from its predecessors in having lighter
armatures, which run at three times the speed of those
used in the old engines.
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Twin - Screw

Steam

Canoe .

NOVELTY in small power craft is the steam canoe,

How to Make an Amateur's Printing
Press .
ERRATUM .
ATTENTION having been called to an error in the
drawings for the above , on page 39, July 15th issue ,
1901, amended drawings are presented herewith , with
D

FIG . 1.

B

the writer's apologies. In the original article the platen
was described as having the grain running the short way,
and the angle irons A running lengthways This is
obviously wrong, and it would be impossible to fix the

A

A

A

be

Mr. A. B.Morse,of Easton ,Mass. , a skilſulmechanic
who spends his spare time in a small shop at his home.
The hull is of the ordinary Canadian model, 18 ft. long ,
and with a short deck at each end. It is fitted with the
usual thwarts and seats, carrying two persons ; the draft
in cruising trim and thus loaded being about 8 ins. The
engine is a small affair, but develops 4 h.-P., and is geared
to drive twin - screws of 8 ins. diameter. The stern tubes
are of bicycle tubing, well brazed to plates of hard -rolled
brass , 1-16th in . thick , both outside and inside of the
planking, making very strong supports for the propellers .
À flash boiler made of copper tubing is used ,
with ten kerosene burners ; steam can be made
in five minutes, and the seven - gallon oil tank carries
a supply for about fourteen hours' run. A powerful
acetylene searchlight is mounted at the bow . An air
tank fed by a bicycle pump supplies the water for the
boiler. The canoe is fitted with many ingenious and
convenient devices, and her owner is now busy with a
pair of wheels for use in portaging . A steam canoe was
used on New York Bay by the late J, O. Davidson, the
marine artist, as long ago as 1878 , but she was hardly a
practicable affair, though Mr. Davidson cruised in her.
The hull was one of the first Nautilus models built in
this country , and a small engine and boiler, using coal
for fuel," was fitted to it by Mr. Davidson, who had been
a marine engineer as a young man , with some sea experi
ence. With the modern advances in machine work and
engineering, a light and simple steam plant for a canoe
is easily possible, as this latest experiment shows.

impression arrangement as described . The grain of the
platen should run lengthways, and the angle irons cross
ways, as drawings now given , which are intended to take
the place of Figs. 1 and 2 in the original.
In explanation of the cause of the error, it may be
mentioned that those given (Figs. 1, 2 , and 3 , Chap. II)
belong to another set, which was afterwards discarded in
favour of the arrangement now shown , but which were
mixed with the others by mistake, which was not de

IRI

Fig . 2 .
tected by the writer until attention was called to the
matter by a correspondent.
Fig . 3 does not need duplicating, as it will be right as
it is, with the exception of the side pieces B , which re
quire eliminating entirely from the figure.
The following particulars of a fast run are quoted from
American sources, and will interest many of our readers. '
The reports tell of a practical demonstration of the speed
of American trains given for the benefit of the English
railroad officials who have been in America for some
time. The trip was made over the Atlantic City division
of the Philadelphia and Reading road. The party left the
Camden station on a special train at two o'clock on No.
vember 3rd , reaching the Atlantic City station at 2.46 %
p.m., covering the 55.5 miles in 4672 minutes, an aver
age speed of 71.6 miles an hour. The fastest mile was
travelled at the rate of 85.7 miles an hour. For thirty
five miles of the route the speed averaged 81.5 miles an
hour. The train was comprised of four passenger coaches
and one combination car. " A locomotive of the Vauclain
compound type, used in pulling the regular “ Atlantic
Flyer,” hauled the party . There was no feature of the
run that was at all remarkable as distinguished from the
every day performances of the train . In fact, the running
time has often been surpassed during the four years the
train has been in service . The record now held by the
train is 4474 minutes. This was made on August 5th ,
1898. The representatives of the North Eastern Railway,
of England , present during the demonstration , were
George S. Gibbs, general traffic manager ; P. Burt, chief
traffic manager ; W. Harrison, chief engineer ; T. M.
Newell, dock engineer ; and Norman D. MacDonald .
*
In future, motorists in France with vehicles capable of
travelling at a speed exceeding nineteen miles an hour
will be compelled to display a number, which must be
plainly visible day and night, in front and at the back of
the vehicle. Further, motor -cars which weigh , when
empty , over 870 lbs. must be furnished with reversible
gear. The new regulations (says the Mechanical Engineer )
apply to all classes of motor- cars without distinction .
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Editor's Page.

TITH this issue is included the Index to Volume V ,
WT
and we may, perhaps, draw attention to the fact
that it occupies rather more space than hitherto .
This is due to the various subjects dealt with being indexed
more fully than usual, with a view to increasing the utility
of the volumeas a book of reference. Not only have the
articles generally been indexed alphabetically under their
titles ; but in many cases prácticalwrinkles and descrip
tions of special tools embodied in long articles are
separately indexed, so that the information may be readily
found , even if the name of the article in which it appeared
has been forgotten. This is a suitable opportunity, by the
way, of reminding our readers that our publishers supply
cloth binding cases for the volume, price is, each , post
free is. 3d .

The next issue, which will commence a new volume,
willbe published just before Christmas, and will be the
largest number we have yet issued . Somespecially inte .
resting articles and illustrations will appear, and
pre :
sentation plate on art paper will be included, which will
form an attractive frontispiece to the volume. A par.
ticularly strong display of advertisements will be made,
and we think that no apology is necessary from us for re
ferring to this feature of the next issue. We have fre
quently been told by readers that they invariably read the
journal from cover to cover, finding the advertisements
nearly, if not quite, as interesting and useful as the
literary matter. Indeed, we know of one reader who has
all THE MODEL ENGINEER advertisements each year
bound up into a separate volume, and he informs us that
he finds them most useful for reference when he is wishing
to know where to buy anything in connection with his
work .
A. S. L. (Bournemouth ) writes as follows ; Can you
kindly inform mehow long the interest in a model rail
way usually lasts, so as to estimate the expense of the
amusement it affords by dividing the total cost by the
length of time it is in use ? Judged in this way, I think
it works out at a higher rate than almost any other pur
suit except that of star.gazing.' '
*
The above communication presents the subject ofmodel
making as a hobby in a somewhat novel light, and we
doubt if there are many — if any - of our readers who have
ever thought of analysing the cost of their amusement in
thismanner. Weare inclined to disagree with our corre
spondent when he placesmodel railways on a more expen .
sive level than all other pursuits but “ star-gazing," for
we know of several model railways of a most satis
factory kind that have cost comparatively little to
build and equip . But much depends on the earnest
ness and enthusiasm of the builder or owner, and
a good deal more depends on his mechanical skill
and ingenuity . If a model railway be installed to
gratify a passing fancy for some scientific form of
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amusement, it will probably be an expensive matter ,
and its costliness will receive an exaggerated im
portance if the fancy, of the owner takes an early turn
in another direction . If, however, the model be the
outcome of a genuine love for things mechanical, and
be a thing of gradual growth and development - as most
of the successful model railways are , we think chat, as
a form of interesting and instructive amusement, at a
very moderate cost, it will stand as much numerical
analysis as our correspondent cares to subject it to .
Perhaps the most convincing argument would be the
perusal of the actual experiences ofmodelrailway owners,
and we shall be glad to find space for correspondence
from any of our model railway friends who may feel
disposed to record the degree of satisfaction which
their hobby has afforded them . We know of quite a
number of readers who could express some very interest
ing views on the pointat issue if they chose.

New

Prize Competitions.

(For General Conditions see the October 15th issue.)
Competition No. 18. - Two prizes, value respec
tively , £ 5 5s. and £ 3 35. (by Messrs. Swete and Lyster,
of Pietermaritzburg , Natal), are offered for the best and
second best original designs for a small modern type
direct-coupled steam engine and continuous -current
dynamo. The donors of these prizes make the following
stipulations :—The output of the dynamo to be not less
than 500 watts, and the voltage to be not less than 50.
The competitormay make it more if he likes, but due
regard must be paid to the tools at the disposal of ama
teurs who are not beginners. The engine may be of any
type preferred by the competitor, either single or double
cylinder, single or double acting , simple or compound,
enclosed or open. The boiler pressure is to be taken as
60 lbs. on the sq . inch . A design is required that will repre .
sent something more than a toy, and yet within the power
of a good amateur mechanic to build , and capable of
giving satisfaction when made. Complete scale working
drawings, with dimensions of both engine and dynamo,
must be given, as well as all necessary mechanical and
electrical calculations. There should , in addition , be a
full written description of the set, explaining the methods
to be adopted in its construction . The usual general
rules will also apply to this Competition . The closing
date for receiving entries is March 31st, 1902.
Competition No. 19. - Two prizes, value £ 2 25.
and £ 1 Is., are offered jointly by the Editors of the
Photogram and of THE MODEL ENGINEER for the best
and second best technically good photographs showing a
locomotive (with or without train ) in motion . Particulars
of train , stop, shutter, & c., to be given. Each print, etc. ,
must be marked with a motto, pen -name, or symbol, and
must not have the name or address of the sender. It
must be accompanied by a closed envelope, bearing the
motto , & c., and containing name and address of the
competitor. Each competitor may enter as many prints
as he wishes. The proprietors ofthe Photogram and the
proprietors of THE MODEL ENGINEER shall have the
right of publishing the winning and certificated competi
tions. The competition will be judged jointly by the
Editors of the above two papers, and the last day for re
ceiving entries is July 1st, 1902. The results will be
announced in the Photogram for August, 1902, and THE
MODEL ENGINEER for August ist, 1902.
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Practical Letters

from

Our

Readers,
(The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Lettersmay be signed with a nom -de-plume if desired , but the
full name and address of the sender MUST invariably be
attached, though not necessarily intended for publication .)
Locomotives for Small Scale Railways.
TO THE EDITOR OF The Model Engineer .
DEAR SIR,-May I take the liberty to correct a slight
inaccuracy in “ H. G.'s ” article, “ An Advocate of Small
Scale Locomotives " ? It is stated that “ the Gooch bas
no water spaces at the sides of the firebox.” On the con
trary , the water is carried all round the firebox, a detail
which I always stick to in building mymodels ; not that
I think it adds so much to the heating surface when steam
is generated by methylated spirit used in a lamp, but so
as to avoid too much heat being conducted through to the
framing of the engine, and also to prevent the enamel on
the boiler from blistering. From experience of small
loco boilers, I believe most of the work is done in the
barrel of the boiler through the tubes under the conditions
ARTHUR BOWLING .
stated above. -Yours truly ,
Knebworth .
What is a “ Scale ” Model Locomotive ?
TO THE EDITOR OF The Model Engineer,
SIR,—The first article in your issue of November ist
has been most instructive and interesting, and model
engineers are, I am sure, very grateful to and much ap .
preciate the kindness of those who, from time to time,
give us their valuable experience.
It, however (taken with other similar matter which has
appeared in your issues ), leadsme to ask the question
" What is a ' Scale’Model Locomotive ? " It states that
the locomotives are 72 in . to the foot, the gauge of the
railway being 2 11 16ths ins. There are many types of
locomotives on our railways ; but there is one fixed
measurement which applies to every one of them , and
that is the “ Rail Gauge,” to say nothing of other fixed
measurements. The English railway companies have
fixed the gauge, and there is our foundation beyond
question , and any model whose alleged scale does not
primarily measure to an agreed representative scale of it
must abandon the title of “ scale," no matter how per
fect otherwise it may be. Most of us are now (thanks to
your valuable issues) fully aware that there are some
measurements which must not be scaled for a practical
working model ; but this does not apply to rail gauge.
This is not advocating any particular design, which
should be free, peither broad or narrow gauge, since there
is only one gauge to-day in practice.
It seems a thousand pities to me that the London
Section of the Society of Model Engineers should adopt
a so - called “ standard ” as that 372.ins. rail gauge will
do for 2 in . to 14. in . scale models, consequently it is not
surprising to read, “ Model engineers still please them :
selves in spite of the Society's standard .” Why ? Be.
cause the standard is “ wanting.” Would it not be to
the interest of model locomotive building that the London
Section of the Society of Model Engineers adopt certain
rail gauge standards which could be accepted by all the
branches ? And I would especially suggest the fol.
lowing : that the 54 -in . scale stands as at present — viz.,
3 % ins.- and scale for sizes above ; but for scales less
than 34 in ., I would recommend, in consequence of
fange thickness and suitable rail play, and in ord to
obtain a fair tyre gauge, adding, say , a %8 in . on to actual
scale, and have for 38 -in . scale 178 ins. rail gauge,
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7-16ths = 2 %s ins., 12 in . = 2 % ins., 58 in . = 3 1-16th ,
and that the scale size of a model locomotive shall not be
less than its rail gauge, and further, that any locomotive
whose rail gauge will not fit either of the agreed stated
standard gauges will not be recognised by the Society as
scale, nor be run on the Society's track on equal terms
with others which are practically to scale. - Yours truly ,
W. EASTABROOK .
Cardiff.
Perfect Scale Models.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -While looking over the Editor's Page of
your last issue, of November 15th , 1901, I was surprised
at the remarks of “ T. H. H., Co. Dublin .”
He says he is one who likes a " perfect model in every
detail," and he thinks there are many, himselt included,
who would start on a “ real scale model,” but cannot
The only place
obtain detailed working drawings.
where I have seen scale models
this kind was in the
Industrial Museum , in Edinburgh . There most of the
models are to a 2 -in , scale. They are made in the
museum workshop from drawings lent by the various
firms, whose engines or machines they are now making
models of. Now , I venture to say that anybody starting
on a scale model complete in every detail, and to be an
actual and efficient working model likewbat “ T. H.H."
wants, would find that he had almost undertaken the
impossible.
He also complains that drawings of models produced
in engineering papers are nearly always simplified forms
of the real engine. Now , I think this simplified form
does make them actual and efficient working models ,
whereas if the model had every detail to scale, I doubt
if it would be an actual working model - an efficient
working model it would not be. Also , I do not think
that building a scale model perfect in every detail you
would arrive at a remunerative result, at least personally ,
as “ T. H. H." seems to think .
Hoping to hear some discussion on “ perfect scale
models in every detail," and wishing continued success
to your valuable paper, I am , yours truly,
D. McN .
Glasgow .

Turning a Lathe Crankshaft.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Some timeago, having made a new stand
for my 3 -in . lathe, I wanted a crankshaft for it. I got a
piece of i-in . round iron bar and bent it to the throw re
quired . I then cut it off to the exact length , 24 ins., and
filed the ends up square , centred, and countersunk them .
Now came the job - I wanted to turn it up at each end for
about 6 ins. in length , and wanted to do it myself, as it
costs too much to put work out; and as the shaft is 24 ins.
long, and the longest I can get between the centres of my
laihe is 19 ins. , I had to make a rig up. I managed the
job all right, and perhaps the method may be useful to
others. I got a piece of hard wood, 372 ins. by 172 ins.,
and about 15 ins. long , and bolted it up under the bed of
latbe, putting a long bolt through both . I got another
piece ofwood the length and breadth of loose headstock,
and proper height, so that when it was bolted down to
the piece of wood on bed, and loose head bolted down to
the smaller piece, lathe centres were in line. I tested the
truth of centres with scribing block and square, and got
back centre as true as possible. I then put shalt between
centres with as narrow a carrier as I had and started turn
ing the end of shaft nearest fast headstock, always feeding
towards headstock, so as to put as little strain on loose
head as possible. I turned right up to carrier, and when
I bad turned it (I was not particular as to size , as wheels
were not bored ) I ſtook off the carrier and turned the
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shaft round with one hand, and fed up with the other
(taking very light cuts, of course ) until I had got the small
piece of shaft, formerly covered by carrier, turned down
to the turned part of shaft. I then reversed the shaft in
latbe, and treated the other end the same way, I found
it was rather rough on account of spring , & c., so I filed it
up in lathe, filing the end nearest loose head first, and
when I got it into place, running on its own centres, I
found it run first-rate and was perfectly true. - Yours
“ WATERWORKS. ”
truly ,
Cottingham .

better, manganin wire ) is stretched round these pins from
top to bottom , as shown in Fig . 1, making contact with
the brass screws (and thus with the brass strip ) in A , but
insulated at every turn at B by means of the ivory, etc.,
busbes.
The top strip A is divided between every pair of pegs
by sawing clean through, a } in . hole being first drilled,
as clearly seen in Fig . 1. Terminals are provided at C ,
C

D

A Simple Home-made Lathe .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Mr. Blaney gives some very useful hints
to amateurs in bis interesting article on " A Simple
Home-made Lathe," but there are one or two slight
errors which I trust he will excuse my pointing out. He
speaks of an “ eccentric sheave,” meaning, of course, an
eccentric and strap.
In describing how to fit up the strap , he tells his readers
to bore out the strap and then saw it apart.
The result would be that when the two halves were put
together the hole would be oval, by an amount equal to
the thickness of the saw . A better way would be to saw
the strap across, fit together with screws or bolts, and
then bore the hole .
Mr. Blaney is to be congratulated on his success in
building a useful and cheap lathe out of such unpromising
S. C.
materials. — Yours truly ,
Middlesbrough .
Battery for Electric Night- Light.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -With reference to my article— “ A Novel
Electric Night Light," published in your issue of October
151h last, I have had the pleasure of an interview
with one of your readers, residing near me, who, in
constructing a dry-cell, has not been very successful. I
have thought it only fair to you and myself to let you
know that this reader's comparative failure is probably
not in any way due to unreliability ofmy instructions, but
to his having departed so widely therefrom .
His idea, I think I may mention without breach of con
fidence, was to make a battery with layers ofthe mixtures
between zinc and carbon plates, sandwich -wise . Such
formation must inevitably increase the cell's internal re
sistance owing to the impossibility of packing the “ fill
ing " tightly. The fact that, despite this, one volt per
cell was ob:ained , seems to prove thatmy formula was not
greatly at fault — if at all. – Faithfully yours,
Wealdstone ,
D. W.Gawn .
Starting Resistance for Electro Motors.
TO THE EDITOR OF The Model Engineer .
SIR, -Inote that in answer to Query No. 4,603 in the
November Ist issue, you illustrate one of the ordinary
forms of starting resistance and switch for a small motor.
I enclose a drawing of another form , which will be found
simple to construct. It consists of two brass strips, 4 in .
wide and ys in . thick, A and B (Fig . 1), screwed on a
baseboard about 8 ins. by 6 ins. by → in . or 4 in . thick .
Both strips are fitted with pins (represented by the small
black dots on A and B ), which may be & in . brass
screws, screwed into the flat brass . The pins in the
bottom strip must have insulation in the form of a little
ebonite, ivory, or fibre bush , shaped like a grooved
pulley , under the head . The idea will be seen by refer
ence to Fig. 2, which is a side view of one of these pins,
full size. The resistance wire (of iron, platinoid , or
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D , E , F , and C and E are joined by a copper wire. D
is similarly connected to a brass pin at the end of strip A ,
and F to the other end of B. Terminals C and D form
the starting point of the motor circuit, E and F the ter
minals of the supply circuit (battery, accumulator, etc ).
Plugs of stout brass or copper wire must be made to fit
tight in each of the holes between the divisions of plate
A , and the number of plugs absent at any time deter
B
(

A
FIG . 2.- INSULATING PEG .
( Full Size. )

Fig . 3. - PLUG .
(Full Size. )

mines the length of resistance wire in circuit. At start.
ing, all the plugs should be out, when the current is
obliged to traverse the whole of the wire on the frame,
but on putting in each plug it short circuits the wire
between one pair of pegs. A sketch of a suitable plug is
shown in Fig . 3 (full size ), the loop in it being for the
purpose of hanging on a nail when not in use . If pre
ferred , the plugs may be hung from a short length of
string, so that they will not get lost.-- Yours truly,
Manchester.
C. W. W.
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Queries and Replies .
Attention is especially directed to the first condition qiven belowy ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the baper only, and the sender's name must be in.
scribed on the back. (a) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card)
should invariably, be enclosed. (4) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that some weeks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (6 ) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London , E.C.]
The following are selected from the Querieswhich have been replied
to recently :
(4669] " Gower Bell ” Telephones . D. B. (Kennington )writes :
I would be greatly obliged if you would give me diagram of con .
nections of the “ Gower Bell" telephone with two ear tubes.
The internal connections of the " Gower Bell" telephone are here
shown, the diagram being practically copied from Preece and Stubbs

B

lamps and what voltage will be required for each room ? (5) What
sort of wire will be best for connections to lamps ? (6 ) Can you tell
me which is the active and dead wire in the armature? (7 ) Can you
tell me any alteration which will help the efficiency ? (8) What
quantity of wire will be needed for the armature and field -magnets ?
The cores of the magnets are round .
If it is really desired to light four roomsof ordinary size, a larger
dynamo would be required. You might make the armature the
same diameter , but stins. long, drum type. (1) The speed (2,500)
would be safe, provided the wire was well bound to prevent its flying
out with the centrifugal force. (2) Output, if following dimensions
be adopted, would be about 275 watts. ( 3) Yes, one 16 c.p. lamp to
each room . (4) Lamps to be 16 c.p 55 volts each . (5) No. 14
electric light (indoor) cable. (6 ) Active wi e is that wire on the
outer
an armature
actually influenced
bya the
magnetic
lines ofsurface
force. of The
croes -connectionsat
the erds of
drum
arma
ture , and that on the sides and inside of a ring armature, are all
dead wires. The wire inside a ring armature sometimes becomes
active wire (but opposing the E.M.F. of the machine) iſ the
iron ring is too thin . (7) The magnets should have castiron
(soft) pole-pieces 14 ins. thick , 34 ins. wide, and ut ins. long.
The cores should be of soft forged iron 2 ins. diameter and 3% ins.
high ; centres of cores to be 874 ins. apart. Air-space to be not
more than 1-16th in. All joints in magnetic circuit to be perfectly
made. (8 ) The wire for armature will consist of it Ibs. No. 20
S.C.C.C. wire carefully wound in ten sections for a 10-part commu.
tator. With good winding, each section will contain 30 turns of
wire, 60 turns in each slot, there be ng two sections in each pair of
opposite slots. Wire for field -magnets , 7 lbs. total No. 21 S.C.C.C.
wire , connected in shunt. Output at2,500 revolutions should be five
ampères at 55 volts = 275 watts, requiring t-b.p.
(4811) Model Yacht Design . T. L. F. (Bridlington) writes :
I am designing a model yacht : Length over all, 40 ins. ; length
water line, 30 ins.; beam , 8f ins. She is to be double fin and bulb .
I enclose drawing of M.S. ( 1) What distance should centre of
effort of sails be ahead or astern of centre oflateral resistance, and
which ? (2) What sail-area should she carry in a Gunter mainsail
and boom foresail ? ( 3) What method of painting is used by pro
fessional modellers to give the smooth thin appearance ? I have
tried ordinary paint and enamel repeatedly rubbed down, but get
a thick -looking surface, though smooth.
Replying to your query, the M.S. you give would not make a
particularly good boat. The deck beam is quite out of proportion
7
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Query No. 4669

DIAGRAM OF Gower BELL ” TELEPHONE
" Manual of Telephony.” The receiver is indicated at R , and the
pivotted
micropbone at M. K is a contact-key with spring as shown,The
lever
at its lower end, and made to play between two contacts.
itself is connected to line, and the other connections are clearly
shown. The spring switches S and Si are those which support
the hearing tubes, and are normally kept down by the latter. " The
diagram shows the original form of the “ Gower Bell" instrument,
the post-office having made improvements in this apparatus, doing
away with the hearing tubes and substituting two ordinary receivers.
(4763) Manchester Dynamo. R. H. B. (Stockton ) writes: I
am making a Manchester type dynamo to the following dimensions:
Diameter of armature tunnel, 31 ins. by 21 ins. long; length of field .
magnet yokes, 10 ins.; widtb , 21 ins. ; thickness, 1 % ins.; material,
cast-iron . The cores are 4 ins. long and isins. diameter, wrought
iron , and their centres are 7h ins. apart. I wish to wind the arma
ture and field -magnets with No. 20 wire (S.W.G.) The armature is
of the laminated cogged ring, type, with 10 spaces X in . long, by
it be safe to run it at 2,500 revolution
5-16ths in . deep . (1) W
per minute ? (2 ) If so, what will be the output of the machine ?
(3) Will it be suitable to light four rooms? (4) What number of

to beam on L.W.L., and she would not be a good sail carrier. If
half the excess of extreme beam over L.W.L. beam were taken off,
and the curve of the section bardered directly below the L.W.L.,
the boat would be far more powerful. This is shown by a dotted
line on the diagram , your original section being shown as a con
tinuous line. (i) For 30 -in . L.W.L., the C.E. should be about
15 % ins. to 16 ins. aft of the fore-end ofthe L.W.L., and the C.L.R.
should be from 17 ins. to 18 } ins. from the fore-end , viz., about
If ins. aſt of the C.E. (2) To make the boat a 5 -rater , she should
carry 1000 square inches, but we doubt if she would stand up to
more than 600 or 700. (3) The painting question is merely one of
practice , tbepa nt being puton as thinly as possible .
(4832 ) Windmill Queries. H. A. 'W. (Burton-on -Trent)
writes : 1 am constructing a windmill as described by “ Practical”
in
THEdetails.
MODEL ENGINEER,
have
got
holdNos.
of 40-41
one orof two
“ Practical but
says
the not
sailsproperly
must twist
six inches at the end farthest from shaft. Does thatmean there is
no twist at all at the end nearest shaft, or is there a slight twist
at that end also ? In all the mills I have seen the twist is on the
end nearest the shaft. As my mill will be rather confined , I am
making, the sails 6 ft. long and 2 ft. 3 ins. wide, and am going to
fasten them to the armsnear the centre instead of on one side, as
with being wide I am afraid the wind would wring them out of
shape. I should be obliged if you could tell me how much twist to
put on these sails, whether theytwist at both ends, and whether the
greatest twist should be shaft end or outside end, as described by
2. Practical." I have put a small mill up as an experimentwith sails of
wood,3 ft. long and io ins. wide. She goes at a great rate with N.
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or S. winds, buthouses block E. and W. winds, so I am going to
put new mill on a frame 14 feet high , which I have almost finished .
am fastening the braces in with draw -bolts and 7 -inch pins, which
makes a capital tight job ; so with this bigh frame I think I shall be
able to get somework out of all winds that blow . “ Practical" does
not mention size ofmill-shaft. I have got mine of it inches iron . I
should think this would be strong enough .
In reply to your query, the sails of your mill should twist most at
the ends farthest from shaft, as described , as the wind then exerts
greater power than it would if the twist was at the other end . You
can , if you wish , twist them slightly at the shaft end as a matter of
convenience in making: We should advise you to reduce the width
of sails you mention by one-third , making them 18 inches only .
You will find this is sufficient, and there will not be so much wear
and tear. Of course , you can lasten them on centrally if you wish,
although it will make the mill look strange to those who are used to
seeing them affixed in the regulation manner. The size of shaft
mentioned shouli answer very well. Your stand as put together
will make a good job . It must be understood that everything
should be made very strong and firm , as when the mill is at work
there will be considerable leverage, and very weak points will be
liable to give way.
(4817] Six - pole Tramway Generator. H. P. (Middlesboro')
writes : I enclose a sketch of a six -pole model tramway generator.
Will you ple se give me an idea bow to wind the armature as nearly
as possible like the large machines of this type ? Will you also
inform mewhat size of wire to wind the magnets with ? Also the

six cores , and this amount can just be managed with very careful
winding, silk-covered wire being used . All the field-magnetbobbins
are to be connected in series, and so wound that alternate N.and S.
poles are produced. You will probably be aware that six brushes
are required on a machine of this type, or as a rather awkward
alternative (in so small a dynamo), all commutator bars lying at an
angle of 120 degs. to each other may be connected together, and
three brushes only employed. The speed should be 1,100 revolutions
per minute, and output 1 % to 1 ampères at 100 volts = 125 to
150 watts . We should be very pleased to have particulars of the
working of the machine for insertion in the pages of THE MODEL
ENGINEER . The accompanying drawing of the dynamo is exactly
one-third full size , the half-elevation of armature being separately
shown, twice the scale of the dynamo drawing .
[4847) Model Locomotive. L. L. (New York ) writes : Do you
seli aluminium model locos - as GN.R. 8-ft. (Stirling ), and
L. & S.W. express-passenger ? Please send catalogue and scale
drawings .
We do not sell models of any kind. Kindly 'apply to our
advertisers. You do not state exactly wbat you require, and in
writing to our advertisers please give more particulars,
[ 4834 ) Manchester Dynamo, 250 - watt Output. G.' T.
(Sunderland) writes : I am making a Manchester type dynamo,

6 larms

N

12
Bolts

า

N
บ
เ

armature, and quantity of same ? I want the machine to give a
voltage of about 100 volts, and as many ampères as possible. I
should like it to be wound so that I can put a commutator on to it
with 30 sections or more. Will you also give me the length of the
armature for themachine ? The field -magnets will have laminated
tips.
You propose to enter upon a very difficult undertaking, and
although the dynamo would be a most interesting machine if well
made, we could not guarantee an output exactly as you specify :
You will, of course , realise the necessity for good workmanship , and
in this connection the following hints for insulation of parts must
be observed : The field -magnet cores must have neatly.ntted insu
lation of thin red fibre, 1-64th in . thick , and the armature slots
to be nicely covered with one layer of shellacked linen . The
principal difficulty in your model will be in obtaining sufficient
excitation for the field-magnets--this arising from the limited dimen
sions due to the fact that the machine is so close a copy ofthe large
dynamo. The winding of the armature should be as follows : The
armature consisting of laminated slotted rings, 4 % ins. outside
diameter , 14 ins. long, with 30 slots full 4 in . x 3-16ths in , deep .
Each slot to be wound with go turns (rather less than 9 yards) of
No. 26 s.s.c. wire, requiring a little more than 4 lb. for the whole
armature. The wind ng is , of course, of the “ Gramme " ring type,
requiring a 30-part commutator. To facilitate winding, the arma
ture stampings should have cogs projecting inwards, as shown in
the larger diagram of the armature, which is two-thirds full size.
The field -magnets must be wound with No. 26, 1 lb, to each of the

and I have an armature (ring) with 12 slots in . Size of armature ,
4 inches diameter by 4 inches long. Would you please letmeknow
the following, vir. :41) How much and what size wire I need for
armature ? (2) How much and what size wire for coils, and what
size would cores have to be ; also size of air-gap, and what speed?
(3) The output of dynamo (dynamo to bewound in shunt).
(1) Particulars of the dimensions of the armature stampings
should bave been given. We assume the slots to be 9-16
in .
by 1 in ., and this will give room for the following winding : Each
slot to have 40 turns, No. 20 C.C. wire (nearly 12 yard .) requiring
about 1} lbs. for the whole armature. (2) The field-magnets should
be of the following proportions : Cores (wrought iron )-2} ins,
diameter, length 4 ins., centres of ins. apart. Yokes - 13 ins. long,
4 ins. wide, 2 ins. thick . Wire for field -magnets, 1274 lbs. No. 20
total (6 % on each limb). Air.gap not more than 1-16th in . Speed,
1,250 revs. per minute. (3) The output should be 250 watts, namely,
5 ampères at 50 volts, requiring | h.p. to drive.
(4788) Horizontal Engine. W. H. (Openshaw ) writes :
Having the castings for a horizontal engine and no drawing, I shall
be pleased to know if you can supply me with one, cylinder 134 bore.
You do not state properly the size of engine or give any sketches
of the castings for the horizontal engine. Please refer to issue of
May 15th , 1901, wherein you will find a design for a horizontal
engine. Modify the drawings given to suit your castings. We
do not make a practice of supplying full working drawings or
designs. If you are unable to do them yourself, you must employ
a draughtsman.
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(48771 Four- pole Fan Motor. V. H. P. (Droylsden ) writes :
I am making a motor to drive a fan . The four magnet poles are
each in square , the armature tunnel is 3 ins. diam . I want it to be
a 65-volt machine. Coulo you kindly tell me (1) What would be the
best kind of armature to use (would a tripolar armature or a
Siemens' H do) ? and what size of wire to wind it with ; also what
size of wire to wind the magnets with ?
The construction of a motor of this size to work from a current at
65 volts must not be lightly undertaken . Wecannot very well enter
into the question deeply ; but you must realise that great care must
be taken in the matter of insulation, etc., and we only make these

(U

No. 4877
remarks because we gather from the fact that you propose to use a
tripolar or other simple arma ure that you are not aware of these
points. For a machine of this kind a tripolar or H armature is not
to be thought of. A ring armature , ins. diam ., should be used ,
and should be laminated and cogged. The cogs should be 24
in . deep , or a trifle more. The
in number and } in . wide and
armature being 3 ins. outside should have central hole 17: ins. to
The field -magnets, with 4 pole pieces each i in .
2 ins. diam .
quare in section, will be right, and these pole pieces should be it ins.

(5044 ) Four - Pole Dynamo. E. S. W. (Uxbridge) writes :
Will you give me the dimensions of a " four-pole " dynamo with
3 -inch ring armature ? I shall cross- connect the commutator bars,
and employ two brushes (angle of 90 ). I want it to give 30 volts.
Will you give fullwidths and thicknesses in your ketch, amount of
wire and gaugeof same, also direction of winding ?
We do poi usually undertake to design macaines outright for
correspondents, as it is perfe tly obvious that the requirements of
this case are such that practically a complete article on We
the are
subject
very
would need to be written to fully answer your query.
willing to criticise a design , or assist when a reader comes across a
difficulty but you are evidently unaware of the amount of work
needed in the present instance . As a matter of fact, your query, as
it stands, is simply unanswerable, since you do not state what
current you require .
[4974 ) Four-Pole Motor and Dynamo. W. A. L. writes .
I am about to make a four-pole enclosed motor or dynamo of the
following dimensions :- Armature , drum type, 16 slots (general size),
24 ins. diameter by it ins. broad ; commutator, 16 segments built on
brass sleeve, at ins. diameter by fin . broad; shell and magnet- poles all
cast in one, of best malleable cast-iron to drawings. I am going
to drive it by batteries, and would like to get a bigh soced . Would
you kindly answer the following, queries (1) No. of wire to wind
on armature -- (a ) how much ? (5 ) how to wind it ? (2) No of wire to
wind on field -magnets- (a) how much ? (3) What power willmachine
develope as a dynamo driven at 2000 r.p.m.by 2 h.p. engine ? (4)
Battery power (bichromate) - (a),would it need to get greatest power
out of it ? (b) How many bichromate cells would the machine
armature coils connected to
? (5)
require running as motoralso
sayHow
whatare
you think of design ?
commutator ? Will you
(1) Wind the armature with 4 ozs. No. 24 sc. in the manner
indicated in diagram -- that is, commencing with segment A ,
wind in slots 1 and 1, coming back to commutator segment
B ; from this wind in slots 2 and 2 , coming b ck to segment C ;
and so on . Each slot carries two coils, bei g divided as shown by
the dotied lines. Each coil will have 20 turns of wire . The arma
ture diagram shows the commutator end of the machine, and the
wires crossing at the further end are omitted , so as not to confuse the
diagram . If you cross - connect the commu'alor seem ots (as
shown), you need only two brushes, which will be itright angles to
one another. (2) Wire fo field -magnets will be ratber less than
1 lb of No. 22 altogether. The bobbins must be nearly made, and
as near the fall amount n med must be got on as possible . About
13 or 14 ozs., we cal ulate, can be wound. (3 ) A. a dynamo the
machine is theoretically capable of an output of 60 watts (2 amps.
at30 volts). To get this ( or near it) the speed must be about 2,200
revs. per minute, and the power required would be about yeth to
1-6th b.h.p. (4) We do not recommend you to depend upon
bichromate cells for running this motor. Its full output with 15
( quart) cells in circuit should be about 1•18th to 1-16th b.p. (5) The
1216
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Query No
4974
long from the armature to their junction with the yoke of the
machine. This latter should be of octagonal form rather than that
shown on page 191 of our August, 1900 , issue, the thickness being
12 in . if of cast iron , the whole of the field -magnet being in one
casting, or 38 in . thick if a w ought-iron ring be used and the pole
pieces bolted to it. Th wire for the armature will consist of about
288 yards of No. 32 silk -covered . This allows_12 yards to each
section , and the total amount is ab. ut 5 ozs The wire for field
magnets is about 1 lb. of No. 26 silk -covered , wound in the manner
indicated in the diagram , and this requires the bobbins to be each
24 in . long between the faces of the bobbin ends, and about } in .
depth of winding .
The field -magnet windings should all be
connectedin series with one another, the ends being in series with
the armature . The current consum :d by the m chine will be fully
y ampère at 65 volts, or from 35 to 40 watts. Thi motor would
develope about 1.30th h.p: The commutator bars must either be
cross- connected ,when two brushes fixed 90° apart (as in sketch )may
be used , or four bru hes equally spaced will have to be employed.

No. 4974
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design is pretty good , and the machine will work well, but ihere is
a lot ofwork in it, and it is difficult to see any great advantage in it
over the o dinary bipolar types of small dynamos, However , the
and we shall be
ineresting,
iesult of your work will certainly befinished.
Connections to com
pleased to hear from you when it is
mutator are made by soldering, which on a machine of this kind
will require to be very carefully done.
(5069) Voltage of Shocking Coil. C. W. H. (Hull)writes :
I have a small shocking coil, and wish to know approximately what
voltage it gives with 2-volt bichromate battery. I do not know the
amount of secondary wire. The coil is too powerful for one person
to stand. What is the way to calculate voltage ofcoils with known
amount ofwire on secondary ard known batt ry E.M.F. ?
It is purely guess work to estimate the voltag in i he secondary
of an ordinary hocking coil la ory, the voltage of a secondary
coil is equal to the voltage of the primary coil multiplied by the
ratio of the secondary to the primary number of turns, but in practice
nothing like this number is ever reached .
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(4462) Launch Engine Failure. F. H. K. (Waterbeach )
writes : I have a steam launch , 26 ft. long, 5 ft. 6 inş. beam ,
driven by a two-cylinder high-pressure engine, 3-in . bore, 374 -in .
stroke , cranks at right angles, eccentrics set to cut off at stroke ,
locomotive reversing lever notches cut at 40 per cent., 33. per cent.
and 25 per cent. The boiler is vertical, with 73 tubes, it-in . diam .;
diameter of boiler, 2 ft.; height, 3 ft. 9. ins.; firebox , 15 ins. bigh.
20 ins. diam .; feed water heater used ; working pressure 75 lbs. I cal
culated to run at ten miles per hour. I can only run eightmiles per
hour. My boiler was tested to 300 lbs., so I could work at a higher
pressure, but I find I cannot hold up much above 75 lbs. with careful
fring. I do not exhaust in chimney, only use a steam blast ; but
this is very little assistance. The proportions of steam ports, etc.,
were taken from " Molesworth ," and 2 lbs. steam will drive'it ; so
friction is not much . Can you give any reason why I cannot do
10 miles per hour, and work atsay roo lbs. pressure ? Surely , boiler is
large enough . The force pump is driven by eccentric off main
shaft, 2 ins. throw , diam . of plunger, i in .;fairway through all pipes ,
clacks, etc.; 38-in . inlet from bottom of boat, 6 ins, from pump ;
practically no leakages: This pump only barely keeps boiler full of
calculated it doing so at full on . Can you say what is
water.
wrong? Which engine would be most suitable to drive a steam
launch 26 ft. long, 5 ft. 6 ins. beam , at 10 miles per hour, boiler
3 ft. gins. high, 2 ft. diam .; 73 11-in . tubes ; firebox 20 ins. diam . 15 ins.
Ligh, no exhaust in chimney , pressure 75 lbs. to 100 lbs., whichever I
can keep up :-(i), 2 bigh pressure cylinders, 3-in . diam ., 34-in .
stroke; (ii) 4 cylinder compound - two 2-in . H.P. and two 3-in . L.P.
(tandem ) ; (iii) high pressure, 3- in . diam.; 1 low pressure, 44-in.
diam . I wish to do 10 miles per hour economically and non -con
densing, using exhaust steam to feed water heater.
We thank you for your careful and complete letter. So many
querists send us insufficient information, and we cannot, therefore,
give them complete or useful replies. From observations we
have made we find that a good ,well-designed boiler, with prop r
fire, should evaporate 12 cubic inches of water for every 1000 square
inches of heating surface. Your boiler having some 9000 square
inches ofeffective heating surface should evaporate about 108 cubic
iaches of water per minute. Now your engines should at cut off
require, when running at 309 revs. per minute, at about 75 lbs. steam
pressure, 33,600 cubic inches of steam ,which divided by 300 (the
specific value of steam for this pressure ) gives 110 cubic inches of
water.
This is the theoretical consumption of the engines. Athalf
stroke the theoretical consumption would be 72 cubic inches, but ihe
ho: se-power developed would be as 12 and 9 per cubic unit of ste m
with a cut off at stroke and 74 stroke respectively . It will be
seen that cutting off at stroke theoretically shows great saving.
From the foregoing calculations the boiler seems to be sufficiently
large for the purpose intended ; although, before we could speak
authoritatively, we should have to know accurately the evaporative
power of the boiler. We think that failure to attain the pr ar
ranged speed is partially due to the early cut off ; the steam is
condensed to a great extent in the cylinder at the commencement
of stroke initial condensation is the term generally used ), and this
more than nullifies the apparent theoretical saving of steam . We
should like to know - if at any time you can find it convenient to
make the experiment, the exact evaporation power of your boiler.
You will have to measure the consumption of feed water accurately ,
being careful to collect any drippings from the pump, and seeing
that all joints and connections to the boiler below water line are
perfectly tight, else the evaporation will appear greater than what
it is. To prevent initial condensation the cylinders should be
thoroughly lagged , the steam pipes should be protected with non
conducting material, and the most important joint of all, the steam ,
should be superheated,utilizing the waste gases in the smokebox for
this purpose . We presume that the propeller is alright, and that
the thrust block does not absorb much power in friction. Ofcourse ,
the boiler may prime, or the steam may not be very dry, and if this
is so superheating will certainly help matters . The wetness of
steam may account for the pump not being able to keep up the
water supply : If you use a compound engine you may find things
even worse than at present, owing to the increased ratio of expan .
sion and greater amount of cooling surface in the engine, but if you
adopt a compound we think that the two-cylinder - one high and one
low , either tandem or side by side--would do best. Of course, to
get the best outof a compound, higher pressures than 75 must be
used - the minimum should be about 125 lbs. Before you discard
the present boiler or engine, we think you should certainly try
superheating. In the early days of marine engineering Mr. Penn
tried superheating and obtained 25 per cent. gain . Ofcourse the
pressure bas gone up so much nowadays that superheating is
troublesome, but as your pressure is very moderate you might,
without difficulty, raise the temperature of the steam from 327 degs.
F. to say 380 degs. F. Kindly refer to “ Molesworth " and Prac
tical Engineer Pocket-book " as to superheating . By allmeans use
a feed water heater . Of course, as you are no doubt aware that
the required extra two miles per hour means that more than 25 per
cent. extra power will have to be developed by the engine and
boiler, and in all probability this may amount to 40 or 50 per cent.
You may be able to increase the evaporative power of the boiler by
the addition of some water tubes either cross or of the field type ;
and also the use of superheater is tantamount to increase of heating
surface.

(4658]Model Railway Queries. E. J. P. (Faversham ) writes:
(1) In reply to Query No. 4078 you gave an illustration for f.in.
scale model of a L.B. and S.C.R. loco and tender (“ Ventnor " ).
What would be the sharpest curve the above engine could manage
on a model track ? (2) Providing I had an engine (2 }-in . gauge)
with a rigid wheel baseof 672 ins., whatwould be the sharp =st curve
this loco could comfortably manage, providing the trailing wheel
bad 4.in. side play, as I want to build a track something like Mr.
Greenly's, but only have 14 ft. width of garden room for it ?
(1) If the track is laid out 3.32nds in . wider gauge in the curves
than the normal, a minimum of 5 ft. 6 ine, or 6 ft. radius may be
adopted. (2) The engine proposed (6 ]-in . wheelbase) would run on
a curve of about 4 ft. 6 ins. radius if the above precaution in laying
railway is taken . Below this figure it would not be safe to work
any engine, however flexible the wheel base , as at about four miles
per hour it would be liable to run off, even if as much as •in .
super -elevation of the outer rail was provided. Neglecting the
effect of speed to get at the minimum curve, the only way is to make
a plan of the wheels of the engine on the required curve , and see
whether all the wheels can possibly be on the rails at the same
time. A 58-in . scale model, of which we know , runs off the line
at four miles per bour on a curve of 5 ft.radius, the gauge of railway
being 3 ins, and super-elevation in.
(4686 ] Dynamo Queries. G. W.(Leeds) writes : Would you
oblige by giving me particulars of winding, & c., of a zo -watt Avery.
Lahmeyer dynamo, io run at 8 volts ; armature, 6 slots ? (1) S.22
and amount ofwire on formers. (2) 's the armature wound like
the Avery tramcarmotor ? With what size wire ?
Replying to your query, the windings for a 30-watt Avery .
Lahmeyer dynamo to give 8 volts and about 4 ampères at 3000 revs.
perminute, should be:-(1) Armature, 3 ozs. No. 22 S.W.G .; Fields,
12 ozs . No. 20 S.W.G., connected in shunt. (2) The method of
winding will be precisely the same as with the tramcar motor
referred to.
(4719) Accumulator Plates, etc. A. V. (Folham ) writes :
(1) Will lead gas piping do to cast accumulator plates from (as per
MODEL ENGINEER, Series No. 7, page 19 ), or is not pure lead
generally used for such pipings ? (2) Can you give me a recipe of
a good soldering fluid ? " I'use pure spirits of salis.
(1) Lead gas piping does not consist of pure lead, and for accu .
mulator plates is useless. Platesmay contain a little antimony, but
the presence of other metals would be fatal to success. (2) The
spirits should be " killed , ' ie., be placed in a jar with some strips of
zinc and put out of doors until the ebullition has died away. Mix
the resultant compound with water, and strain off from sediment.
( 5097 ] Recharging Dry Battery . R. E. H. (Cranshaw )
writes : Will you please say how and with what to recharge á
Meyra Battery for a motor tricycle ? Also how to silence the same ?
We do not think the Meyra Dry Battery can be recharged , and
have always understood that a new battery
is necessary when the
old one is exhausted . You ask us how to silence the same, but pre .
sumably you mean how to silence the engine. If this is the case, it
is a troublesome mat'er to do on a motor tricycle , because the
weightof a silencer is of great objection . Presuming it is only the
exhaust which troubles you, the usual plan is to admit this into a
chamber out of which it bas to go by numerous small holes, the
gases then finding themselves in a second larger cham ' er also per .
forated with small holes. This is obviously an inconveniently large
and heavy contrivance for a motor tricycle. We must call your
attention to the conditions printed above, with the first of which
you do not comply . You cannot reasonably expect your difficulties
attended to unless you conform to our rules, since our advice is
entirely gratuitous, and in the majority of cases involves no little
work in looking up information .

Amateurs '

Supplies .

[ The Editor will be pleased to receive for review under th s
heading, samples and particulars of new tools, apparatus,
and materials for amateur use.)
A Combined Voltmeter and Ammeter .
A cleverly de:igned instrument for use either as a voltmeter or am .
meter is thatmade by the L E. Knott Apparatus Co., 16 , Ashburton
Place, Boston , Mass., U.S.A. The arrangement is such that direct
readings can be taken , a deflection to the left indicating volts, and
that to the right showing ampères. The two scales are quite
independent, and are marked off by hand after careful calibration
against a standard instrument. The bearings are jewelled , and the
apparatus altogether is substantial looking, although offered at a
very moderate price.
Small Steel Shafting .
Wehave examined a specimen of the small steel shafting supplied
by J. G. Looker, 91, Stockport Road, Levenshulme, Manchester.
The sample is up to size, straight, round, and well polished , and
appears to be of good metal. Small shafting like this should be of
much use to dynamo and engine builders, and for lathe overhead
and other purp.ses.
A Capstan Tool Holder,
A novelty in lathe tool holders is shown in the accompanying il.
lustration, and is designed on the well-known capstan principle, by
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which a number of tools can be successively applied to the work
through the medium of a rotary head. The capstan principle is
usually applied to lathes by fixing the revolving head on to the
saddle in place of the ordinary compound rest, but in the device
here illustrated the capstan is of a much smaller character and is fixed
to a bar which is held in the slide-rest like an ordinary tcol holder.
The capstan holds four tools in working position and these can b :
brought to operate the work in any order required . It is made in
sizes suitable for lathes from 3 ins. to 17 ins, centres. The question

A CAPSTAN TOOL HOLDER ,
of time-saving enters into the work of the amateur to so small an
extent that we question whether a tool of this kind will appeal
to this section of our readers ; but it is quite likely to be a useful
appliance in small trade shops where repetition work has occasion
ally to be done in quantities not sufficient to warrant the purchase
of a more elaborate and specially designed machine tool. 'Messrs.
Drake & Co., 4 , Balfour Siree', Bradford, have obtained an agency
for this rovelty , and will be pleased to answer any enquiries on the
subject.
Catalogues

Received .

James Murchie, of 39, Mains Street, Waterloo Street, Glasgow ,
sends bis list No. 7, giving sizes and prices of steel balls. These
may be had from Yo-inch to 3-inch diameter, and are of best
American manufacture, from good quality crucible tool steel.
They are also stated to be accurate and practically perfectly
spherical. Balls - hollow and solid - are also supplied by Mr.
Murchie in gunmetal, brass, aluminium , and cast-iron. The list is
accompanied by a table of crushing strains of steel balls.
Charles Churchill & Co., Ltd., 9 to 15 , Leonard Street ,
Finsbury , London , E.C. — Messrs. Charles Churchill & Co., L :d ., have
got out an edition of 12,000 photo reduction copies of their complete
large catalogue, and are issuing these post free. Wemay say that
in this form the list is particularly handy, and of a convenient size ,
and as there is of course no difference in either text or illustrations
from the larger book , it ought to be much appreciated. The fact
that the pages Dumber no less than 368, and that the firm deals in so
extensive a stock of tools, is sufficient guarantee that Model
ENGINEER readers will find it of great use. This journal should be
mentioned when writing for a copy.
Liverpool Castings Supply Co., 5 , Church Lane, Liverpool.
-The special features of the list issued by this firm are the materials
and tools always in request by mcdel engineers. Castings of all
kinds, and parts of engines and machinery, brass and copper in
different forms, drills , and other small tools, are in evidence , but the
firm also supplies the best American tools, chucks, gauges , lathes,
etc. Castings are made to customers' patterns in brass , gunmetal,
soſt iron , and aluminium . Model engine builders should send for
the catalogue and supplement, enclosing a penny stamp for
postage, and mentioning The MODEL ENGINEER .
The Britannia Electrical Works Co., Dongola Road,
Tottenham , London, N.- A list is issued by this form ofmanufactur
ing electricians, giving particulars of electric light sundries, fittings,
testing sets, galvanometers, coils, bells, telephones , and electro
medical and surgical sundries. Readers when sending should quote
the distinguishing mark of this catalogue, “ B and Li," when it will
be sent post free to all parts.
India Rubber, Gutta Percha, & Telegraph Works Co.,
Ltd., 100 and 106, Cannon Street, London, E.C. - An illustrated
price list is to band from this firm , with particulars of various
forms of the Rymer-Jones' Testing Keys for capacity and
insulation cable tests. These key ; have proper spiral wire con
nections to secure perfect metallic contact without relying on the
bearings or joint, which may thus be lubricated to secure free
movement.
Robert Nicholl, 153, High Holborn , London , W.C.--An
illustrated price list of working models, such as small steam
engines, electro -motors, dynamos, batteries, and other apparatus.
This catalogue will be sent free to readers.
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G. J. Larner, Darenth , near Dartford , Kent. This is a fully
illustrated list of the different varieties of Swedish blow -lamps and
furnaces using paraffin or benzoline. This includes the well-known
“ Primus," and other stoves of various degrees of intensity, suitable
for brazing, heating, boilers , and numerous other uses . Model
engineers will find this ca‘alogue an acquisition . It can be had by
mentioning The Model ENGINEER .
P.-T.Motor Company, 2,312 Broadway , New York City:
The success of the " P.-T.” gasoline motor bas been such that the
company is re-organising on a larger scale. The motor has now been
beforethe public for about a year, and the new modelwill be suitable
for automobiles, launches, motor cycles, and for stationary purposes.
In all of these there appears a good opening for such a motor at the
present time.
Clyde Model Dockyard and Engine Depot, Argyll Arcade,
Glasgw, N.B. - A new complete catalogue is to hand from this
firm , and contains 64 large pages of illustrated particulars of a
variety of goods interesting to the modelengineer,model yachtsman ,
or amateur electrician. Some of the more noticeable items are
model steam turbines, reversing steam cranes, submarine boats, and
other mechanical models, but the speciality of the firm is a line of
Clyde bui't " model yachts, any of which can be forwarded " per
returo ." Castings and finished dynamos and motors are in evidence,
whi'st fittings of all sorts are catalogued . This list will be sent to
any reader of The MODEL ENGINEER for 4d., post free.
A. W. Roy, 151, Shields Road , Heaton, Newcastle on-Tyne. Mr. Roy sends us a very fully illustrated list of electrical goods,
which will interest rost of our readers who are electrically inclined.
There aremany varieties of small motors from the cheapest possible
upwards, while dynamos, coils , bells, batteries, and many other
similar goods, make up the bulk of the well-5lled pages. This list
will be sent to any reader who will forward a stamp to defray
postage.
Bertrand Garside, 22, Golborne Street, Warrington.- This is
an exceptionally well-produced list of a converient size and hand .
some appearance. The goods here catalogu'd are bigb-class fittings
and materials for model engineers, the former covering all the
ordinary requirements for boiler and engine making, whilst the
latter includes not only raw material, such as sheetmetals, rivets,
tubing, and rods, but a number of somewhat unusual but very
useful items, such as hexagonal gunmetal rods, and “We
angle
can
gunmetal, for which numerous uses will be found .
especially commend the fact that the catalogue has been made
more useful to those who will read it by tables of threads for the
various fittings (taps being supplied to suit), and a thorough index
of the contents. Weshould consider this list an essential part of the
amateurs' equipment. Its price, post free, is ad., THE Model
ENGINEER being mentioned when writing.
Hamley Brothers, 281, High Holborn , W.C. - The catalogue
published by this well-known firm of makers of conjuring tricks
and “ illusions " is a voluminous affair, illustrated throughout, and
with the effect of each trick fully described. The only difficulty we
imagine the amateur conjurer would find with a list of this character
would be that ofmaking a choice amongst the numerous items. The
price of the catalogue is 6d. post free,whilst a separate abridged list
comprising many popular tricks will be sent free on application ,
this journalbeing mentioned.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS . should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 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 apparatus and price lists, & c ., for review , to be addressed
to THE EDITOR, " The Model Engineer," 37 & 38, Temple House ,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER,." The Model Engineer," 37 & 38,
Temple House, Tallis Street, 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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