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PREFACE

THE aim of this book is to supply people connected with the
designing, building, maintaining and repairing of railroad machin-
ery, with descriptions and illustrations of modern practice. The
greater part of the work has been drawn from the pages of
RaiLway axD Locomorive ENGINEERING and represents the most
recent practice as described by men working in the different
departments represented. The articles on shop work, comprising
the repairs of locomotives and boilers, are the best, the most com-
plete, and the most practical ever presented for the use of railway
men. They form the winnowed grain of a fertile crop and are

capable of providing knowledge that has long been badly needed.

ANGUS SINCLAIR.

New York, May, rgog.
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NAMES OF PARTS OF LOCOMO-

TIVE ON PRECEDING PAGE.

Pilot.

Draw Head Attachment.
Folding Draw Head.
Aijr Signal Hose.

Air Brake Hose,

Hose Hangers.

Buffer Beam.

Pilot Bracket.
Flagstaff.

Arch Brace.

Front Frame.

Cinder Chute.

Cinder Chute Slide.
Extension Front.
Headlight Step.

Signal Lamp.

Number Plate.

Smoke Arch Door.
Smoke Arch Front.
Smoke Arch Ring.
Headlight Bracket.
Headlight Case.

3 Headlight Reflector.
Headlight Burner.
Cleaning Door.
Netting.

Deflector Plate.
Deflector Plate Adjuster.
Air Pump Exhaust Pipe.
Blower.

Nozzle Stand.

Nozzle Tip.

33 Steam Pipe (2).

34 T-Pipe.

35 Dry Pipe Joint.

36 Petticoat or Draft Pipe.
37 Stack Base.

38 Smoke Stack.

39 Arch Hand Rail.

40 Oil Pipe Plug.

41 Cylinder Saddle.

42 Steam Chest Casing Cover.
43 Steam Chest Cover.

44 Steam Chest.

45 Relief Valve.

46 Balance Plate.

47 Balanced Valve.

48 Valve Yoke.

49 Valve Stem.

50 Valve Stem Packing.
51 Steam Passages to Chest.
52 Valve Seat.

52 Bridges.

54 Exhaust Port.

56 Steam Ports.

57 Cylinder.

58 Back Cylinder Head.

59 Piston Packing,

60 Piston Rod.

Piston Head.

62 Piston Packing Rings.
63 Truck Center Castings.
fi4 Front Cylinder Head.
65 Cylinder Head Casing.
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66 Cylinder Lagging.

7 Cylinder Casing.
Cylinder Cocks.

69 Cylinder Cock Rigging.
70 Engine Truck.

71 Engine Truck Wheel.
72 Engine Truck Tire.

73 Engine Truck Axle.

74 Engine Truck Brass.

75 Engine Truck Box.

76 Engine Truck Pedestal.
77 Engine Truck Frame.

Z

78 Engine Truck Pedestal Brace.

79 Engine Truck Frame Brace.
80 Engine Truck Equalizer.

81 Engine Truck Spring Hanger.

82 Engine Truck Spring.
83 Engine Truck Spring Band.
84 Engine Truck Spring Pocket.
85 Safety Hanger.

86 Truck Brake,

87 Wheel Guard.

88 Signal Pipe.

89 Guides.

90 Guide Yoke.

91 Guide Block.

92 Main Rod.

93 Main Rod Front Strap.
94 Key.

95 Cross Head Pin.

96 Cross Head.

97 Main Frame.

98 Air Drum Bracket.

99 Air Drum.

100 Pump Connection.

101 Train Pipe Connection.
102 Valve Stem Rod.

102 Train Pipe.

104 Wash Out Plugs.

105 Link,

106 Suspension Stud.

107 Link Block Pin.

108 Link Block.

109 Eccentric Connection, Back Up.
110 Eccentric Connection, Go Ahead.

111 Link Hanger.

112 Tumbling Shaft Arm.
113 Tumbling Shaft.

114 Tumbling Shaft Lever‘.

115 Counter Balance Spring and Rig.

116 Rocker.

117 Rocker Box.

118 Reach Rod.

119 Branch Pipe,

120 Check Valve Case.

121 Check Valve,

122 Flues.

123 Oil Pipe. z
124 Horizontal Boiler Seam.
125 Circumferential Seam.
126 Boiler Lagging.

127 Boiler Jacket.

128 Jacket Bands,

129 Hand Rail.
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130 Hand Rail Brackets.

131 Bell Stand.

132 Bell.

133 Steam Bell Ringer.

134 Sand Box.

135 Pneumatic Sander.

136 Sand Pipe.

137 Driving Wheel Tire.

138 Driving Wheel Centers.
139 Ash Pan.

140 Driver Brakes.

141 Driver Springs.

142 Driver Spring Hanger.
143 Driver Spring Equalizers.
144 Driver Spring Hanger Brace.
145 Lower Rail of Frame.

146 Pedestal Brace.

147 Driving Box Shoe.

148 Driving Box Wedge.

149 Wedge Bolt.

150 Driving Box.

22 Saving Axle,

152 Side or Parallel Rod.

153 Rod Bush.

154 Main Rod Connection.
155 Main Frame.

156 Frame Brace.

157 Frame Splice.

158 Go Ahead Eccentric.

159 Back Up Eccentric.

160 Go Ahead Eccentric Rod.
161 Go Ahead Eccentric Strap.
162 Back Up Eccentric Rod.
163 Back Up Eccentric Strap.
164 Grate Shaking Rig.

165 Rocking Grates.

166 Expansion Pad.

167 Expansion Link.

168 Running Board.

169 Air Cylinder Brake Pump.
170 Steam Cylinder Brake Pump.
171 Air Strainer.

172 Delivery to Drum.

173 Drip Cock.

174 Pump Piston Packing.
175 Pump Exhaust Connection.
176 Pump Steam Connection.
177 Governor.

178 Pump Valve Case.

179 Injector.

180 Injector Overflow.

181 Water Pipe.

182 Steam Pipe.

188 Steam Valve.

184 Primer.

185 Water Valve.

186 Fire Box.

187 Tube Sheet.

1838 Crown Bars.

189 Sling Stays.

190 Stay Bolts.

191 Dry Pipe.

192 Stand Pipe.

193 Dry Pipe Hangers.
194 Throttle Pipe.

195 Trottle Valve.

196 Throttle Bell Crank,
197 Throttle Stem.

198 Dome.

199 Dome Cap.

200 Dome Casing.

201 Safety Valves.

202 Chime Whistles.
203 Whistle Rig.

204 Ventilator.

205 Cab

206 Air Pump Lubricator.
207 Air Gauge.

208 Steam Gauge.

209 Steam Turret.

210 Injector Throttle.
211 Blower Cock.

212 Gauge Lamp.

213 Signal Whistle.

214 Air Pump Throttle,
215 Throttle Lever.

216 Pneumatic Sander.
216a Sand Lever.

217 Reverse Lever.

218 Engineer’s Brake Valve.

219 Gauge Cocks.

220 Quadrant.

221 Cut Out Valve.

222 Fire Door.

223 Cylinder Cock Lever,
224 Cylinder Lubricator.
225 0il Can Shelf.

226 Hand Hold. .

227 8hake Lever Stub.

228 Ash Pan Damper Handle,

220 Whistle Signal Valve.

230 Brake Valve Reservoir.

231 Train Pipe.

232 Train Pipe Hose.
233 Signal Pipe.

234 Signal Pipe Hose.
235 Feed Pipe Hanger.
236 Feed Pipe.

237 Feed Pipe Hose.

238 Tail Piece of Frame.
239 Cab Bracket.

240 Counter Balance Weight.
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CLASSIFICATION OF LOCOMOTIVES
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CONTENTS

ELEMENTARY LESSONS ON FIRST PRINCIPLES

Angularity of the Connecting Rod. Direct and Indirect En-
gines. Suspension of the Link. Slip of the Link Block. Various
Ways of Suspending Link.

STEAM AND MOTIVE POWER. By Angus Sinclair

Mechanical equivalent of heat. Latent heat. Heat of vapori-
zation. Saturated steam. Superheated steam. Doing work by ex-
pansion of steam. Using steam without expansion. Help that
science has given to steam engineering. Proportion of heat con-
verted into work. Economy of using steam expansively. Measur-
ing the steam that passes through the exhaust. Work of a common
link motion. Effect of throttling. Velocity of steam. Limits to
use of high-pressure steam. Cylinder condensation.

WORKSHOP OPERATIONS

Locomotive running repairs. Fitting driving boxes. Laying
out back cylinder head. Standard sizes for locomotive repairs.
Lining guides. Fitting pedestal binders and setting frames. Fitting
out driving boxes, shoes and wedges. How to put on a new
boiler, fit up hangers, driving box saddles, etc. Wear of cross
heads. Lining shoes and wedges. Handy air ram. Laying out
eccentrics. Turning locomotive packing rings. Repairing a
cracked hub. Turning tumbling shafts. Miscellaneous labor-
saving appliances. Cutting screw threads on a lathe. How to
counter-balance a driving wheel. Quartering driving wheels.
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LOCOMOTIVE BOILER CONSTRUCTION

Strength and weakness of boilers. Breakage of staybolts. Sup-
porting crown sheets. The radial stay system. Belpaire boilers.
Crown bars. Grate area. Proportions of cylinders, grate area and
heating surface. Flue setting. Washing out. How to wash out
boilers. How to prevent need of heavy repairs in boilers.
How to make light repairs on hoilers. How to detect broken
stay bolts. Bracing of boilers. Patching fire boxes. Compressed
air tools in a boiler shop. Laying out a locomotive boiler. Laying
out the back head. Taper connection sheet. Laying out dome sheet. -
Handy boiler square. Bursting pressure of boilers. Boiler explo-
sion. How to wash out boilers. How to prevent need of heavy
repairs in boilers. How to make light repairs on boilers. How -
to detect broken stay bolts. Bracing of boilers. Patching fire
boxes. Compressed air tools in a boiler shop. Laying out a loco-
motive boiler. Laying out the back head. Taper connection sheet.
Laying out dome sheet. Handy boiler square. Bursting pressure
of boilers. Boiler explosions.

COMPOUND LOCOMOTIVES

First compound engine. Cause of failure. First American
compound engines. Elder's success. Unreasoning opposition
to compound engines. Why compound locomotives came so
slowly. Mallet’s compound. Von Boiries’ compound. Worsdell’s
compound. Webb’s compound. Cylinder acting as condenser
and boiler. Why a compound engine saves steam. Schenectady
compound. Intercepting valves. Disorders of compounds. Tandem
compounds. Testing compounds. Testing high-pressure valve.
Testing low-pressure valve. Testing cylinder packing. Proper
handling of compound. Vauclain compound.

OPERATING LOCOMOTIVES

Breakdowns. Disconnecting one side. Broken main rod.
Broken valve yoke. Broken cylinder head. Broken crank pin.
Broken eccentric straps and rods. Broken equalizer. Blows and
pounds in locomotives. Underhung springs. Leverage of the driv-
ing wheel. Locomotive rating. Stresses on pedestal jars. Using
injector to cool hot boxes. Pounding of piston valves. Overloaded
engines. Why large engines fail.



