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| MACHINE TECHNOLOGY

A—Machine Elements

I-SPRINGS—Elements to give sizable deflection under load. Used to store
energy, alter vibratory characteristics, reduce shockloads, restore energy,
or measure force (scales).

a—Helical compression spring, plain.

b—Helical compression spring, squared and ground ends.

c—Helical tension spring with full round hook.

d—Same as “c”, except threaded plug to fit spring.

e—Same as “c”, except coned end with swivel hook.

f—Volute spring, wound in form of paraboloid.

g—Conical spring, wound in form of triangle.

h-Single volute band spring, telescoping, saves space. Compression at
rapidly increasing spring rate.

j—Taorsion spring, resists torque.

k—Double volute spring, for extension or compression. Used in mattresses,
seats etc.

1-Flat spiral spring for clocksprings etc.

m-~Torsion spring of ribbon stock.

n—Torsion wire spring, resists torque.

o—Leaf spring with link suspension.

p—Ribbon torsion spring. Spring action depends on material.
g—Belleville spring.

r—Slotted washer spring.

s—Ribbon torsion spring.

t—Curved washer spring.

u—Finger washer spring.

v—Wave washer spring.
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I MACHINE TECHNOLOGY

A—Machine Elements
I-SPRINGS (Cont)

w—Split ring spring, used on drafting instruments, tools etc.
x—Air cushion or spring, piston type, like dashpot.

y—Sear spring types, as used on guns, |
z--Flat spring.

aa—Flat spiral spring.

ab—Compound curved washer spring.

ac—Compression spring used for tension load.

ad—Hair spring, for precise repeatable torque.

ae—Neg’ator spring. A constant force or torque spring, regardless of
deflection. (Hunter Spring)

af—Motor Spring. Delivers constant torque. Principle: Wound spring, when
released recurls to preset curvature. (Hunter Spring)

ag—Neg’ator Clamp. Provides constant pressure for widely adjustable
opening. (Hunter Spring)

ah—Torsion Bar spring, as used on automobiles.

aj—Flex’ator spring. Load substantially constant over working range.
ak—Concentric springs for higher capacity. Note the left and right helix to
avoid jamming.

al—Rolamite. Wilkes Rolamite can be designed with any desired force-
deflection characteristic.

am—Spindle shaped compression spring.

ap—Liquid spring, compression.

ar—Liquid spring, tension.

as—Liquid spring, double acting. Liquid springs are not shock absorbers,
but act in a similar way.
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I MACHINE TECHNOLOGY

A-~Machine Elements

2—-CLUTCHES AND BRAKES-Clutches are elements used to connect
and disconnect shafts. The following four major classifications may be
used: positive clutches, friction clutches, fluid clutches (hydraulic or
pneumatic) and electromagnetic clutches. Brakes connect a moving
member to a stationary frame.

a—Spiral-jaw clutch. Used for positive, unidirectional drive.
b—Square-jaw clutch. This unit can transmit torque in either direction.
c—~Conical clutch, Was used for cars.

d-Friction clutch face with V-grooves.

e—Spring friction clutch.

f—Adjustable friction clutch with double grip bearings.

g—Cone friction clutch.

h—Automotive type single plate clutch. Driven disc has friction material
on both sides, and transmits torque through splined shaft. Fiywheel and
pressure plate are connected to engine crankshaft. (Borg-Warner Corp.
Rockford Clutch Div.)

j—Double togglejoint friction clutch.

k—One-way clutches. They run free in one direction, and grip instanta-
neously in the other direction. Also called overrunning or freewheeling
clutches.

1-Friction clutch bevel gear.
m—Pin clutch. Bell crank operates splined disc. Pins engage holes in disc.

n~Friction clutch of German design.

p~—Twin Cone Friction clutch.



CLUTCHES & BRAKES

Clutch plate
(dniven disk)

Pressure piste

Friction }}— Pressure spring

planes

Engine L}>
cranksha //
V.,

7,

Yty

N

AR
W/////////////,l

18

Vi '\

N
]




I MACHINE TECHNOLOGY

A—Machine Elements

2—CLUTCHES AND BRAKES (Cont)

r—Maxitorq multiple-disc clutch. Designed for wet or dry operation. If
sleeve moves to left, wedge depresses lever which in turn presses the plates
together. Position of adjusting ring determines plate pressure. (Carlyle
Johnson Machine Company)

s—Fawick Airflex clutch. Clutch actuated by compressed air. The
actuating tube is part of the driving member, and carries the friction shoes.
When compressed air expands tube, shoes clutch driven member. Torque is
a function of the air pressure. (Fawick Airflex Division, Eaton, Yale and
Towne Inc.)

t—Fawick clutch, standardized for punch presses. To save power for
short-time peak loads, the clutch is incorporated into flywheel. Air
cylinder, timing switch etc. are supplied as standard unit.

u—Centrifugal clutch. For smooth load pick up. Clutch engages through
centrifugal force so motor can start easily. Note, that as driven member
comes up to speed, the total torque capacity increases, since the shoes in
the driven half engage the driver section. (Formsprag Company)

v—Mercury centrifugal clutch. As driving member of clutch increases
speed, centrifugal force drives mercury out of reservoir, forcing shoes
against drum with integral pulley. (Automatic Steel Products, Inc.)

w,x—Formsprag overrunning clutch. Specially shaped wedges “x” are held
in contact with inner and outer race by garter spring. In the drive
direction, wedges (sprags) lock the races. Freewheeling, sprags tilt and
sliding action occurs. (Formsprag Company)

y—Caliper disc brake. Wheel disc rotates, caliper is on non-rotating
member. Actuated, caliper presses shoes against disc. (Aviation Products
Division, The Goodyear Tire and Rubber Company)






Accelerometers, 566-567
Accumulators, 360
Adjusting devices, 160-167

Adjustment, spiral torsion spring, 164-165

Agitator, Brine, 430
Air analysis, 510
blower, 444
conditioner, all year round, 504
add-on (for car), 506
central unit, 508
home, 504
oil-fired, 508
conditioning unit, large, 502
window, 504
Ford car, 506
system, all season, 506
Air-o-limit gage, 596
Alternator, single phase, 462
two-phase, 460
Ampilifiers, various types, 290
Anchors, Danforth, 170-172
expansion, 172-173
fisherman’s 170-172
marine & masonry, 170-171
mushroom, 170-172
trawl or sand, 170-172
Angle, 466
bulb, 466
critical, 324
Anvils, 434
Apparatus, magnetic sizing, 428
Apron, lathe, 410
Arc suppression, 258
Arches, hollow tile floor, 482
Arithmetic, binary, 300

Arm, pivoting steam or hydraulic, 110-111

Astigmatism, 330
Auger, 408
Auto transformer, 462, 540-541

Balances, 586
Ball bearing, reciprocating, 28-29
Band saw, 406
Barometer, aneroid, 584
Barrel, conical mixing, 430
Base plates, column, 472
Batteries, 236
Beam, movable hook, 494
sling, 494
trammel, 596
Bearing, double flanged, 34-35
flanged, 26-27, 29
half, 38-39
hanger, 36-37
hydro-static, 34-35
journals, 36-37
miscellaneous, 38-39
mounting methods, 32-33
multiple thrust collar, 34-35
needle, 30-31
pedestal, 36-37
pivot, 26-27, 38-39
plain, 34-35
Bearings, babbited, 34-35
ring-oiled, 36-37
roller, 30-31
self aligning needle, 30-32
roller spherical, 30-32
tapered roller thrust, 30-31
tilting pad journal, 34-35
water lubricated, 34-35

Bearing, ball, angular contact, 26-27, 29

deep groove, 26-27
duplex, 26-27
filling notch, 26-27
self-aligning, 26-27
spline, 28-29

split, 26-27

thrust, 28-29
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Belt arrangements, 92-93
Ewart’s detachable link, 98-99
joints, 96-97
timing, 20-21, 90-91
V-, 90-91

Biasing, transistors, 292

Binary, addition, 300
division, 300
multiplication, 300
subtraction, 300

Binistor, 296

Binoculars, prism, 350

Blocking, 470

Blocks and tackles, 108-109

Blowtorch, 420

Blowers, various, 364

Bobbin winder, 130-131

Bobbins, 432

Body hammer and dolly, 396

Bolt, and slot device, 134-135
foundation, 170-171
heads, special, 178-179
spring-wing toggle, 172-173

one piece toggle, 172-173

Bolts, 182-185

Bond, English brick, 482
Flemish brick, 482

Boolean algebra, 306

Booster, 358

Borer, earth, 408
pin, 400

Bourdon tubes, 542

Brace, ratchet, 70-71

Brake, air, locomotive, 110-111
double shoe, 10-11
hand, 10-11

Brakes, 6-11

Branching of steam pipes, 518

Breaker mechanism, 446

Brick, face, American bond, 482

Bridge, cantilever, 478
linear inductance, 538-539
steel arched concrete, 478
swing, 478

Bridges, 478

Bucket, Hayward grab, 494
Williams grab, 494

Caliper, hermaphrodite, 574-575
inside, 574-575
outside, 574-575

Calipers, 162-163

Cam, automotive, 148-149
constant breadth, 148-149
crown, 144-145
cylindrical, 144-145, 146-147
heart, 144-145
mechanisms, 144-151
multiple face, 148-149
three lobed, 144-145

Cam follower, needle bearing, 30-32

Camera, Cannon zoom 8, 340
elements, 336
movie, 338
Bolex 155, 340
single lens reflex, 338
Capacitors, 244
Capstan, 22-23, 156-157
Carburetor, 446
Cartridge, thermocouple, 548-549
Catch and hook, 198-199
hinged, 198-199
Catches, 198-199

Ceiling grille, air flow, air mix of, 528

Cell, voltaic, 262
Center, piston, 112-113
punch, automatic, 392



Chain, A.S.A. standard roller, 98-99
bead, 100-101
drives, 98-101
gear puller, 134-135
hoist, 494
Morse silent, 98-99
oil bath lubrication, 98-99
pintle, 100-101
Chains, 104-107
Chamber, combustion, 446
Channel, standard, 466
Chart, psychrometric, 510
Chasers, 394
Chemical effects of electricity, 238
Chisel, 394
Chopping, 424
Chuck, hollow, 424
magnetic, 408
Chucks, 212-213
Circuit, fluorescent lamp, 318
hydraulic, 388
resonant, 246
Circulator, Archimedean, 432
Clamping device, 198-207
Clamps, 202-203, 210-211, 214-215
Clip, wire, 218-219
Clock & watch mechanisms, 136-139
Clutch, air actuated, 8-9
automotive, 6-7
centrifugal, 8-9
conical, 6-7
disc brake, 8-9
friction, 6-7
hydraulic operated, 10-11
jaw, 6-7
magnetic particle, 10-11
multiple disk, 8-9
one way, 6-7
overrunning, 8-9
pin, 6-7
spiral jaw, 6-7
spring friction, 6-7, 10-11
Clutches, 6-11
Coffer, louvered, 320
Coil, radiant heating, 524
Coils, 524
Coliar, expanding, 118-119
Collector, cyclone, 428
Collet, 410
Column, doric, 482
ionic, 482
reinforced concrete, 482
roman, 482
strength increased through welding, 470
Coma, 330
Comparator, 594
optical, 344
Compass, magnetic, 224
Compressor, refrigerator, 500
rotary, 500
Computer, digital, 302
input and output devices, 302
technology, 300
Concrete, forms for, 482
Condenser, (lens), 348
Connecting rods, 46-47
Connection, alternator, 462
fan discharge, 528
heater, filter, washer, cooler, 528
Control, speed, 286
Controller, liquid level, 518
Coolers, air-to-oil, 358
Cooling unit, brine spray, 504
surface type, 504
Coping, 470
Core, ferrite, 304
horseshoe, 460
Cotters, 48-49
Counter bore, 398
sink, 398
Coupling, Ajax flexible, 14-15
American flexible, 14-15
angular shaft, 16-17
bent pin, 16-17
flanged shaft, 12-13
flexible, 14-15
flexible angular, 16-17

INDEX

internal gear type, 14-15
hooks, 16-17
keyed sleeve, 12-13
metal bellows, 14-15
multi-jaw, 12-13
pin and slot, 16-17
quick disconnect, 382
roller & chain, 14-15
rubber hose, 14-15
seller’s cone shaft, 12-13
rigid, sleeve, 12-13
steelflex, 14-15
Crab, double purchase, 490
Cradle dynamometer, 588
Crane, cantilever gantry, 484
crawler, 484
gantry, 484
hammer head, 484
locomotive, 484
overhead travelling, 484
semigantry, 484
Craneway, welded, 468
Crank and toggle, 130-131
Crooke's tube, 282
Crushing, 426
Crystal, rectifying effect, 248
Cultivator, 422
Current, alternating, 248
Current, rectified, 290
Curve, ovoid, 130-131
voltage, current and power, various, 462
Cutter, disc, 424
formed milling, 412
head, revolving, 400
milling various, 404
reaping machine, 400
revolving, 400, 424
tubular, 400
washer, 398
Cylinder, hydraulic, 128-129
telescoping, 354
Cylinders, 354

Derrick, A-frame, 486
breast, 486
fixed guy, 486
gin pole, 486
stiff-leg, 486
Diac, 294
Diaphragm, iris, 336
Diaphragms, 50-51
Die, blanking and drawing, 416
coining, 416
curling, 416
stock, 394
Differential accumulator, 120-121
axle, 156-157
bevel gear, 120-121
gear hoist, weston, 158-159
piston indicator, 120-121
pulley block, 120-121
pulleys, 102-103
shaft derrick, 156-157
windlass, 156-157
Diode, 276
tunnel, 296
varactor, 298
Zener, 296
Dipping mechanism, 432
Discs, 304
binary coded, 540-541
Distorsion lenses, 334
Dividing head, 412
table, 412
Dolly, blacksmith’s, 434
Double slider crank chain, 142-143
Downs cell, 238
Drawing, die, 416
Drill, diamond rock, 408
electric hand, 420
jig, 398
pneumatic, portable, 420
press, 398
rock, 110-111
Driils, 398
Dripping of steam mains, 518
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Drive, chaih, 98-101
endless cord, 110-111
Ferguson indexing, 150-151
friction, 72-73
impuise, 126-127
roller disc, 126-127
vari-pitch, 126-127
Drum, hoisting, 102-103
magnetic, 304
Dynamometer, cradle, 588

Eccentric, triangular curved, 148-149
Egg beater, 430
Elasticometer, 596
Electric and magnetic field, 248

bell, 230

heating, 242
Electroforming, 438
Electrolysis of water, 238
Electromagnets, 230
Electronic devices, 276
Electrophorus, 234
Electroscope, 232
Elevator, bucket, 488

continuous bucket, 488

gravity discharge, 488
Encoder, photoelectric shaft-angle, 540-541
End milt, 404
Energy converting mechanisms, 156-159
Engine, continuous duct, 458

cross compound, 442

diesel, 444

intermittent duct, 458

internal combustion, 446

steam, 442

tandem compound, 442

thermal jet, 458
Equipment, oxy-acetylene welding, 420
Escapement, anchor, 136-137

dead-beat, 136-137

power, 146-147

rocking, 70-71

star-wheel, 136-137

stud, 136-137
Exacta camera, 338
Exchangers, heat, 358
Expander, spring, cup packing, 384
Expanding V-belt pulley, 124-125
Eye, human, 330

pieces, various, 346

Fan, blast, 434
brake, 588

Fastener, quarter turn, various, 218-219, 220-221

quick acting, 220-221
slide snap, 220-221
Fasteners & fastenings, 218-221
belt, 94-97
Feed, sawmill, 66-67
Files, 392
Filter action, 290
breather, 356 -
cartridge type, 362
hydraulic fluid, various, 362
Finishing, barrel, 426
Fitting, three piece flareless, 380
Fittings, 104-107
hose, 382
tube, 380
Fixture, drill grinding, 398
Flame of blowpipe, 420
Flare, tubing, 380
Flat drill, 392
optical, 594
Fluid technology, 352
Foundry work, 436
Four cycle stokes, diesel, 444

link mechanism, conic or spherical, 168-169

Framing, beams to girders, 472
Fuel system, air injection, 444
mechanical injection, 444
Fuse, hydraulic, 376

Fusee barrel, 432
chain, 138-139

Gage, air operated, 582
Bourdon tube, 584
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caliper snap, 576
dial indicator, 578
diaphragm, 584
electro-limit, 580
feeler, 578
fluid level, 356
limit, 576
micrometer depth, 578
plug, 578
planer, 580
plug, 576
thread, 576
radius, 576
ring, 576
small hole, 578
snap, 576
spline, 576
telescoping, 578
V-tube, 584
woodruff key, 578
Galvanometers various, 260
Gas turbine, jet design, 456
Ljungstrom’s, 456
Gaskets, 50-53
Gasometer, 118-119
Gate, diode transistor NOR, 312
Gear, bevel, 58-59
differential epicycloidal, 64-65
helical, 58-59
herringbone, 58-59
hypoid, 58-59
internal spur, 58-59
oval, 62-63
plain level, 62-63
pumps, 366
scroll bevel, 62-63
shifter, 132-133
spiral bevel, 58-59
hoop, 64-65
stop motion, 64-65
spur, 58-59
square, 60-61
sun and planet crank, 60-61
train, epicyclic, 60-61
four speed, 124-125
Zerol, 58-59
Generation, current, 460
power, 441
Generator, direct current, 462
Generator, elecrtic, 460
Geneva stop, 138-139
Gin, cotton, 428
Girder, box, 468
Girders, 468
Globe, white class enclosing, 318
Gouges, 402
Governor, flyball, 442
turbine, 450
water wheel, 452
Grab bucket, 106-107
Grapnel, 210-211
Gravity cell, 236
Grinder, lens, 426
Grinding, Belt, 438
centerless, 414
cylindrical, 414
electrolytic, 438
internal, 414
machine, 414
planetary internal, 414
Grinders, 414
Grip hook, 106-107
parallel vice, 210-211
tramway cable, 78-79
Grips, 214-215, 216-217
Guides, 18-19
Gyro system, 274

H-section, 466
Half-adder, 314
nut locking, 198-199
Hammer, ball-peen, 396
power, 434
Handle, tap wrench, 24-25
Handles, 22-25
Harmonic drive, 122-123
Harrows, 422



Hasp and staple, 204-205
Haulage, rope supporting, 80-81
Head, boring-bar, 402
Headlamp, 344
Hearth, blacksmith’s, 434
Heat pump, air-to-air, for cooling, 530
for heating, 530
systems, 530
water-to-water, for cooling, 530
for heating, 530
Heaters, electric, 242
Heating, radiant, 524
system, gravity warm air, 526
hot water, 520
vacuum, 512
vapor, 512
warm air, 526
Height gage, vernier, 572-573
Hertzian oscillator, 248
Hinge, universal, 112-113
Hinges, 40-41
Hitch, clove, 492
timber, 492
Hitches, 492
Hobbing of spur gear, 404
Hobs, 404
Hoist, air motor, 488
direct acting (pneumatic), 490
electric, 110-111, 490
hand, 102-103
monorail, 474
worm gear, 490
Hoisting drum and block, 102-103
Holder, tool, 402
Holders, 208-217
Hook, bale & clamp, 494
slip, 106-107
Hookes' universal joint, 112-113
Hook-eye, 106-107
Hooks, 104-107
double, 104-105
lifting, 494
various crane, 494
Hook-ups, steam various, 516
Hose construction, 382
Hoses, 382
Hot-water heating, radiant, 522
supply, down-feed, 520
upfeed, 520
system, forced circulation, 520
gravity, 520
reversed return, 520

temperature control, radiant heating, 522

Hot wire instrument, 264
Humidifier, spray type unit, 504
varjous, 504
Humidifying unit, 504, 508
Hydraulic jack, 158-159
press, 158-159
Hysteresis loop, 228

I-beam, 466

1gnition system, high tension, 446

Ignitron, 286

Tluminators, microscope, 348

Image formation, 328

Imagery, paraxial, 324

Images, 322

Impellers, pump, various, 370

Incablock shock absorber, 136-137

Inclined plane, 156-157

Indicator, air speed, 590
diagram, steam engine, 442

Industrial processes, 391

Infrared heating, 240

Installation of hoses, 382

Instruments, measuring, 260

Intensifier, reciprocating, 358

Jack, hydraulic, 490
rack & lever, 490
Jacobs drill chuck, 398
Jet propulsion, 456
all rotary, 456
Campini design, 456
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Joint, ball and socket, 16-17
belt, 94-97
butt, 194-195
cardan, 16-17
corner butt, 194-195
corner lap, 194-195
dado, 194-195
metal, 188-193
mortar various, 482
mortise & tenon, 194-195
rabbet & miter, 194-195
Rzeppa, 16-17
timber truss, 476
welded various, 480
Junker’s four cylinder cycle events, 444

Key, gib, 198-199

Keys, 48-49

Knob, 24-25

Knot, figure 8, 492
simple overhand, 492

Ladles, foundry, 436
Lathe, 410
universal turret, 410
Lazy tongs, 116-117
Leclanché dry cell, 236
Lens, achromatic, 332
electrostatic, 284
magnetic electron, 284
Lenses, 322
camera, 336
contact, 330
Level, bench, 592
Lever and ratchet, 44-45
equalizing, 42-45, 146-147
first class, 42-43
second class, 42-43
third class, 42-43
Lifting pipe vertically, 494
Lifts for vacuum systems, 518
Light house, 344
polarized, 344
Link, adjustable, 46-47
split, 104-105
Links, 46-47
Live center for lathe, 410
Load cell, variable reluctance, 562-563
Lock bolt, 198-199
combination, 198-199
Lockwashers, nuts & screws, 176-187
Logic, computer, 306
Logical products, 308
sums, 308
Loud speaker, electrodynamic, 288
permanent magnet, 288
Lubrication, jet, 56-57
needle method, 54-55
oil cup, 54-55
mist, 56-57
pressure, 54-57
syphon method, 55-56
wick, 56-57
Lubricator, 56-57
Luminaires, 318

Machine, drafting, 152-153
engraving, 420
gravity, 452
horizontal table mixing, 430
jolt-squeeze molding, 436
spot welding, 420
wire-bending & cutting, 424
Machinery, agricultural, 422
Magnafluxing, 594
Magnet, lifting, 494
Magnetic domains, 224
field, 224, 228
induction, 224
Magnetism, 224
Magnetization curves, 228
Magnetostriction, 224
Magnifying glass, 348
Mandrel, expanding, 118-119
Mannesmann process, 118-119
Manometers, 584
Masonry, 482
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Match plate, 436
Measuring tap for liquids, 582-583
volume, 582-583
Mechanical switches, 252
Mechanism, breaker, 446
grooved cam traverse, 130-131
transport, 130-131
Mechanisms, 168-16%
cam, 144-151
energy converting, 156-159

expanding and contracting, 116-119

kinematic, 140-143
Memory, 304
Meshes, 428

Meter, revolving drum condensate, 582

taut band, 266
Microfilm reader, 344
Micrometer, outside, 572-573
inside, 572-573
screw thread, 572-573
Microscope, electron, 284
stereoscopic, 348
Microscopes, 348
Mill, ball, 426
cone-roller, 426
conical, 426
end, 404
grinding, various, 426
kneading, 430
Millers, 412
Milling, chemical, 438
down, 412
machine, universal, 412
vertical, 412
straddle, 412
up, 412
Mills, 426
Mirror, concave and convex, 326
Mirror, spherical, 326
Mirrors, 326
Mixer, candy, 430
concrete, 426-430
flash, for chemicals, 430
Mixing barrel, 430
Mold, 436
Motion, circular, 128-131
elliptical crank end, 128-129
intermittent rotary, 68-69
lever and toggle, 158-159
parallel & straight line, 152-155
reciprocating, 128-131
transmissions, 110-113
variable devices, 124-127
Mounting, cylinder, 354
Multiple trammel gear, 128-129
Multivibrator, 314
Myopia, 330

Nail, boat, 174-175
casing, 174-175
cut, 174-175
finishing, 174-175
tack, 174-175

Nails, 174-175

NAND, 308

Nuts, 176-187

Q-ring, 354
Oscillator, Hartley, 290

Packing, hydraulic, 384

lip type, 384

U-cup, 354

V-type, 354
Packings, 50-53
Pantograph, 154-155
Paracyl, 240

Parallel bar expanding grilles, 116-117

blocks, magnetic, 408
motion, 152-153, 153-154
Cartwright’s, 152-153

Parallelogram, spherical, 168-16%
Pawl and star wheel, 70-71

gravity and ratchet wheel, 70-71

lift, 68-69

windlass grip, 68-69

604

Pawls, 68-71

Peaucellier straight line mechanism, 152-153

Peck carrier, 488
Pendulum, centrifugal, 136-137
compensating, 136-137
Periscopes, 350
Permanent magnets, 226
Pick-up, electromagnetic, 590
proximity, 590
Pile, concrete, 482
Pillow block, 28-29
Pinion, driving rack, 130-131
Pinions, 66-67
Pins, 48-49
Pipe, 380
cutter, 400
section, threaded, 380
Pitot tube, 590
Pivoting arm and belt, 110-111
Plane, Stanly block, 394
Planer, 418
Planes, 394

Planetary automotive transmission, 122-123

gear train, 122-123
Planimeter, 582
Planocentric drive, 122-123
Plate condenser, 232
surface, 392
Plating, 238
Pliers, long nose, 396
snap-ring, 396
Plows, 422
Plug, rawl, 172-173
Plumb bob, 592
Poles of magnet, 224
Positive & negative electricity, 234
Potentiometer, angular, 536-537
induction, 538-539
Pour basin of mold, 436
Power package, hydraulic, 356
Press, double action, 416
inclinable power, 416
screw stamping, 158-159
Presses, 416

Pressure transducer, Capacitive, single stator type, 544

inductive absolute, 544.545
potentiometric, 546-547
Prisms, 334
Probe, cryogenic, 554-555
thermocouple, 548-549
Profilometer, 594
Projectors, 342
Prony Brake, 588
Protractor, bevel, 5§92
Psychrometer, aspirating, 510
sling, 510
Psychrometric chart, use of, 510
Puller, gear, 396
Pulley, flywheel, 84-85
belt, 92-93
block, worm gear, 102-103
coned, 20-21
crowned, 20-21
expanding, 20-21
fast and loose, 92-93
five step cone, 88-89
reversing, 132-133
wire rope, 78-79
Pulleys, 20-21
Pulverizer, centrifugal, 426
Pump, axial piston, 368
centrifugal various types, 370
checkvalve radial piston, 368
external screw, 372
gerotor, 366
hele-shaw, 372
internal gear, 366
piston, 368
radial piston, 368
rotary, 364
screw, 364
swinging vane, 366
three lobed, 370
two lobed, 370
vane, 366
Pumps, early types, 364



Punch and die, 416
brass, 396
Pyrometers, 554-555

Rack, 66-7
circular, 66-67
worm screw, 66-67
Radar display, 274
Radiator connections, 514
Radio communication and amplifiers, 288
Ram, 354
Rammers, 436
Range finder, 350
Ratchet Mechanism, 68-69
Ratchets, 68-71
Ray tracing, 334
Reamer, shell, 408
Reamers, 3194
Receiver, telephone, 268
Rectifiers, silicon controlled, 294
Reeves Beier Drive, 124-125
Reflection, 322
Refiectors, infrared heating, 240
various, 318
Refraction, 322
Refrigeration cycle, air cooled Servel, 500
direct system, 498

double indirect vented open-spray system, 498

home, 500
indirect closed surface system, 498
open spray system, 498
vented closed surface system, 498
Refrigerator, 500
sealed unit, 500
Relay, latching, 258
meter, 266
polarized, 258
Relays and solenoids, 258
Reservoirs, 356
Resistance, 244
Resolver, 274
Rest, compound tool, 410
Retaining rings
external, 218-219
internal, 218-219
Rifflers, 392
Right-hand thumb rule, 230
Rings, slip, 462
Riser, dripping down-feed, 514
Riveter, hydraulic, 452
portable, 158-159
Rivets & rivet heads, 192-193
Rock drili, 110-111
Rocket, liquid fuel, 458
reaction, dry fuel, 458
sky, 458
sounding, 458
Rockets, 458
Rolamite, 4-5
Roller, corrugated, 432
Rollers, 422
Root’s blower, 364
Rope brake, 588
wire, 76-77

Saw, back, 406
circular, 400
hack, 406
hydraulic, 406
scroll, 400
slitting, 404
teeth of, 406
Scale, automatic tipping, 582-583
Scavenging of engine, 444
Screen, eccentric, 428
shaking or jigging, 428
sloping, 428
Screw drivers, 396
heads, 176-177
mooring, 170-171
Screws, 176-187
Scotch yoke, 128-129
Seal, labyrinth, 50-51
O-ring, 384
Seals, 50-53, 384
Searchlight, 342
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Sector Press, 158-159
Semiconductor, 292
Separator, 470
Servomechanisms, 270
Servomotor, 272
Set screws, 186-187
Shackle, 78-79, 104-105
Shaft, flexible, 16-17
telescoping, 16
Shaper, 418
mechanism, 418
Shapes, rolled, 466
Shears, 394-400
compound lever, 400
three cutter tube, 400
Sheave, 20-21, 78-79
Sheli-reamer, 408
Shifter, leather belt, 132-133
Shifting, gear & belt, 132-135
Shock mounts & vibration isolators, 114-115
Shutter, camera leaf type, 336
reflex mirror, 340
Screening, 428
Sifting, 428
Sine bar, 592
Sizing, air blast, 428
Slicer and corer, apple, 424
Slider crank chain, 140-141
Slides, 18-19
Slip rings, 462
Slitting discs, 400
Slot link and treadle, 130-131
Smithing, 434
Snap-flask, 436
Socket, wire rope, 80-81
Space mechanisms, 168-169
Spectroscope, direct vision, 350
prism, 350
Speedometer, centrifugal, 590
Spherical aberration, 330
Spindle, turret for drill press, 398
Splice, 82-83
filler plates, 470
thimble, 492
Splicing of columns, 470
Splines, 48-49
Split-ring commutator, 462
Spool, 432
configuration of valves, 378
Square, combination, 592
Spring, air cushion, 4-5
Belleville, 2-3
conical, 2-3
finger washer, 2-3
fiat, 4-5
spiral, 2-3
flexator, 4-5
helical compression, 2-3
tension, 2-3
leaf, 2-3
liquid, 4-5
motor, 4-5
neg’ator, 4-5
pawl, 162-163
rolamite, 4-5
sear, 4-5
slotted washer, 2-3
split ring, 4-5
torsion, 2-3
volute & double volute, 2-3
Springs, 2-5
Sprocket wheel & pitch chain, 98-99
Spur gear differential, 120-121
Static electricity, 232
Steam engines, 442
run-out, risers dripped, 516
trap, thermostatic, 514
Steam-heating hookups, 512
strainer, ahead of trap, 514
Steel rules, 570-571
Stone work, 482
Stop, roller & latch stop, 70-71
Storage elements, 304
Strain gage, angular type, 540-541
pressure transducer, 546-547
various types, 558-559
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Straining, 428
Stroboscopic disc, 590
Structurés, 466
Struts, 468
Support, I-beam track, 474
Swage block, 434
Swash plate, 148-149
Switch, centrifugal, 254
crossbar, 256
inclination, 254
magnetic proximity, 252
Switches,
mercury, 254
snap-action, 252
reed, 256
rotary magnetic reed, 256
stepping, 252
vacuum, 256
Switching, core, 304
Swivelling pipe joint, 112-113
Symbols, hydraulic, 278
vacuum tube, 278, 280
Synchro-transmitter, 272
Synchros and resolvers, 272

Table, compound slide, 408
Tables, truth, 312
Tachometer, toothed rotor, 564-565
Tail stock, lathe, 410
Take-offs, branch, 528
Tank, closed expansion, 520

open expansion, 520
Tap, 394, 398
Tapping screws, 186-187
Tee, structural, 466
Telegraph key, 230
Telephone, 268
Telescope, Cassegrainian, 346
Telescopes, 346
Template, 408
Tessar, Zeiss, 336
Texrope varipitch speed changer, 86-87
Thermagalvanometer, 262
Thermistors, 550-551
Thermocouples, 548-549
Thermometer, surface, 552-553
Thermometers, 588
Thermostat, 588

bimetallic spiral type, 118-119
Threads, 176-177
Thyratron, 286
Tie-rods, 472
Tighteners, 92-93
Timber joints, 196-197

scarf and butt, 196-197
Time study equipment, 598
Toggle joint, 44-45

stone breaker, 158-159
Tongs, lifting, 494
Tool, blacksmith’s, 434

boring, 402

box, 208-209

broaching, 402

caulking, 394

cutting, planer & shaper, 402, 418

forming, 410

fullering, 394

hand, 392

hand planing, 402

holder, 208-209

knurling, 410

turning, 400
Torch, oxy-acetylene, 408
Torque converter, 126-127
Track, bar, 474

Coburn type, 474

hopper & apron feeder, 488

I-beam, 474
Trajectory, rocket, 458
Transd disnl

INDEX

pled, 534-535

linear var,iable resistance type, 536-53
magnetostrictive type, 562-563
moving dielectric, 534-535

7

acting displ type, 534-535

piezoelectric pressure, 544.545
piezoelectrive force, 562-563

potentiometric, 536-537
pressure dual stator capacitive, 544-545
rotor, 534-535
sensing elements, 542-543
variable reactance, 546-547
reluctive torque, 560-561
strain-gage force, 560-561
temperature, thermocouple, 548
velocity angular strain gage, 566-567
velocity, 564-565
Transformer, 462
differential, 538-539
Transformers, 250
Transmission, belt, 88-91
textile rope, 82-87
wire-rope, 80-81
Transmitter, telephone, 268
Transistor, field effect, 296
mosfet, JFET, 298
various, 292
Trap, float thermostatic, 516
Triac, 294
Trigistor, 296
Troffers, 320
Truss, fan, 476
floor, 476
king post, 476
riveted, 472
simple fink, 476
steep roof, 476
welded, 472
Trusses, 476
various, 196-197
Tube, beam power, 280
cathode and x-ray, 282
electrostatic, 284
gas filled, 286
magnetic, 284
nixie, 286
pentode, 280
television picture, 284
tetrode, 280
Turbine, Camden, 450
gas, 454
Jonval, 450
Lancaster, 450
sections of, 448
steam, 448
Swain, 450
Turbines, 448, 450

Uniflow engine, 442
Universal joint, 16-17
Bendix-Weiss constant-velocity, 16-17

V-belt, 86-87
block, 392
-8 engine, 446
packings, 384
Vacuum tubes, 276
Valve, angle, check, 376
needle type, 374
plug type, 374

assembly, internal combustion engine, 446

ball, 374
Corliss engine, 442
deceleration, 376
flow control, 378
4-way, manual lever, 374
gate, 374
globe, plug type, 374
in-line check, 376
needle type, 374
pilot operated, 378
pressure control, 378
controlled, 376
reducing, 378
relief, 378
rotary spool, 374
safety, 376
sequence, 378
shuttle, 376
single d-slide, 442
solenoid controlled dump & shut-off, 378
steam engines, 442
unloading, 378
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Vanes, guide for turbine, 450
Venetian blind, 116-117
Vent & drip on main, 514
Vernier caliper, 572-573
Vibration isolators & shockmounts, 114-115
View finders, 336, 338
Vise, pin, 392
table, 392
Vises, 396
Voltage curve, single phase, 460
three-phase alternator, 460
Voltaic cell, 236
Voltmeter, 260
digital, 266

Washer, coal and ore, 432
rotary clothes, 432
Watch & clock mechanisms, 136-139
Water jet, force of, 450
meter, 582
wheel, undershot, 452
Wattmeters, 264
Waveforms, 288
theory, 248
Wedge, 156-157
Weighometer, 582-583
Welded joints, 480
Welding electric, 480
pipe, 380
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shielded arc, 480
symbols, 190-191
Welds, 190-191
examples of, 480
Weston standard cell, 236
Wheel design, hydraulic, 452
Wheel
grinding, 414
lantern, 62-63
over shot, 452
Pelton, 452
pin, 70-71
ratchet crown, 68-69
Whitworth quick return motion, 128-129
Winch, standard differential, 120-121
Winches, 102-103
Wiper ring, 384
Wire coil insert, 218-219
cutter discs, 400
gauze, square-mesh, 428
loop in magnetic field, 460
rope, 76-77
Woodworking joints, 194-195
Worm gear, 156-157
Wrench, offset box, 3196
torque, 396
Wrenches, 396

Zyglo, 594












