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Index

A
abrasive blasting, 358, 363
abrasive machining, 34, 35, 36
abrasive metal finishing, 353-363
abrasive blasting, 358-359
barrel and vibratory tanks, 359,
363
belr sanders, 359-361
grinding, types of, 353
grinding wheels, 355-358
safety and, 362-363
abrasives, ultrasonic machining,
379-380
abrasive tumbling, 359, 363
abrasive wheel, 356
Acme screw threads, 167, 169,
183, 192
air-hydraulic vise, 75
allowance, 172-173
alternate-set saw blade, 7
aluminum, cutting, 9
American National screw thread
forms, 168, 192
American Standard Acme screw
threads, 169
American Standard Association,
168
American Standard burtress
screwthreads, 170
American Standard cap screws,
416
American Standard for Unified
miniature screw threads, 170
American Standard for Unified
screw threads, 168169
American Standard hexagon
socket, slotted headless, and
square-head setscrews,
414415
American Standard machine
screws, 413-414

American Standard Stub Acme
screw threads, 169
angle of thread, 173
angle plate, 77-78, 151
angular indexing, 297
apron, lathe, 115, 118, 119
arbors, mounnng, 250-253
arm, robot, 390-391
automatic-cycle drilling, 64
automatic-cycle tapping, 64
auromanc drilling machines,
63-64
auromatic cycling, 64
dial-type limit-setting controls,
63-64, 65
uses of, 63
automatic feed. See power
feed
automatic feed stops, 198-200,
207
ball-type cross-feed stop,
199-200, 207
carriage stops, 198-199
cross-slide stop, 199-200
micrometer carriage stop, 198,
207
automatic pawer feed, shapers,
304
automatic reverse feed handle
control, 66, 68
automatic tool changer, 26
axis of screw, 174

B

back-geared drill press, 45, 46

back-geared lathe, 110

back gears, drill press, 40, 42

backlash, 320

ball center, 128

ball-type cross-feed stop,
199-200, 207

427



428 Index

band saws, power, 4-18, 22
average speeds and curting rates,
14-16
basic construction of, 47
blades, 6-8, 22
capacity, 6
classification of, 4-3
common problems and their
connections, 12-14
curting fluids, recommended,
10-12, 22
feeds, 12,23
friction cutting speeds for
common metals, 17-18
and hacksaws compared, 6
operation of, 7-1§
bar machines, 210, 231
barrel finishing, 359, 360, 361,
363
base
drill press, 44, 49
robot, 390
shaper, 302, 323
hase of thread, 174
basic, 174
bed
lathe, 110, 111
planer, 325, 339
bed turrct, 204, 206, 208
bed-type milling machines,
238-239
belt sanders, 359, 361, 363
bench grinder, 354
bench-type sensitive drill press, 39,
40, 44, 49
bent-tail dog, 130
Bickford radial drilling machine,
60, 61, 68, 72
Bickford upright drilling machine,
, 65
blades
alternate-ser, 7
circular saws, 19-22, 23
flexible, 2
hook-tooth, 6-7, 16
pitch selection, 21
power band saws, 6-8, 22

power hacksaws, 2-3, 22
rakerset, 7, 13
skip-tooth, 6
speeds and, 14, 21
spindle speeds, 22
teeth per inch, 20-21
tooth sets for, 7
block indexing, 298, 299
borin
defined, 155, 164
drill press, 30, 71, 81
horizontal boring machine,
94-104, 105-106
on lathes, 155, 164, 220
vertical boring mill, 85-87
braces, 310-311, 312
brass, cutting, 4, 261
broaches, 33
bronze, cutring, 4
buffing, 71
bull gear, 304, 329
burring, 71
buttress screw thread form, 167,
170

C

camlock spindle, 120, 121

capacitor discharge machining, 35

carbon steel, colors and
approximate temperatures of,
406

carriage, lathes, 109, 113, 115,
151-153

carriage stops, 198-199

cast iron, cutting, 9, 22, 261, 299

center drilling, 139-140, 141,
142, 164

centerless grinding, 359

center punch, dril,f. 51

centers, lathe, 126-129, 318

alignment of, 138-139

chamfor, 191

change-gear ratio. calcularing,
177

change gears, 177-182

compound gearing, 177, 178,
179-182



for differential indexing,
295-296

quick-change gear lathes,
182-183

selecting, 276

serting up, 278

simple gearing, 177-179

chucks

attaching, 120-121

collers, 125, 126, 214, 220,
232

drill press, 49, 71-72, 73, 81
four-jaw (independent), 122-123
lathes, 119-125
threz-jaw (universal), 121-122
turret lathes, 214, 221, 222
use of, pointers on, 123-124
vertical boring mill, 89
chucking machines, 210, 231
chuck-unchuck lever, 214, 232
circular saws, 18-22, 23
advantages of, 18, 23
blades, 19-22, 23
cutting speed. 21
nonferrous saw, 18~19, 20
vises and, 19
clamp dog, 130
clamps
in machining operations, general,
78-79
in milling machine operations,
243
in planing operations, 332, 339
and shapers, 306-308
Clausing machine vise, 75
clearance
crest, 175
zero front, 143, 164
clearance angle, cutters, 248-249
climb milling, 253-254
coarse-thread screw thread series
(UNC), 171=172
cold extrusion, 35, 36
coller chuck, 214, 220, 232
collets, 125, 126, 220
columns, planer, 327
combustion machining, 35

Index 429

compound angular indexing,
297-298, 299
compound differennial indexing,
294-295
compound gears, 177, 178,
179-181
compound indexing, 289-294,
299
index circles, determining which
o use, 292-294
negative compounding, 291-292
and plain indexing combined,
294
positive compounding, 290
uses of, 289,293
compound rest, 113, 116~117
in cutting screw threads. 187
raper turning with, 161-162
compounding
negative, 291-292
positive, 290
computers, applications for
machinists, 36-37, 397-402,
403
conventional milling, 253
coolants
for milling machine operations,
261, 265
for power band saws, 3-6, 9
for power hacksaws, 2
core diameter, 175
counterboring, 49, 66
countersinking, 49, 66, 69
crest, 175
crest clearance, 175
crossrail
planers, 327-328, 339
shapers, 302, 323
cross slide, 113, 115, 223
cross-slide carriage, 113, 213-214
cross-slide stap, 199-200
crotch center, 129, 154
cutrers
clearance angle, 248-249
double-angle, 246
end mill, 246
fly. 246



430 |Index

cutters (continued)
formed, 246
half side, 246
helical, 246
holding devices for, 71-74
inserted-tooth, 246
interlocking side, 246
laser (light beam), 35
location of, 254-255
mounting, 250-253
nicked, 246
plain, 246
rotation, direction of, 253-254
selecting, 246-247
sharpening, 247-249
side, 246
single-angle, 246
slitting, 247
slotting, 247
speed. See curring speeds
types, compared, 247
ultrasonic, 382
cutting fluids, recommended,
10-11, 22
cutting oil, screw threads, 188
cutting performance, ultrasonics
and, 382-383
cutting speeds
circular saws, 21
for common metals, 17-18
lathes, 135-137, 164
milling machines, 255-257
power hacksaws, 4
shapers, 321-323
slotters, 350-351
cutting tools
diamond-impregnated, 385
on lathes, 143-145
new developments in, 385
on planers, 331-332, 338-339
screw threads, 183-187, 192
scriber, 350, 352
shapers, 305, 323
slotters, 349-350, 352
cutoff operations, turret lathe,
219-220
cutoff slide, vertical, 219

curoff tool, 149, 218
cutoff toolholder, 229

D
Dardelet thread, 170
dead center, 126-127
decimal equivalents, squires,
cubes, square and cube roors,
and circumferences and areas
of circles
from 1/64 to 5/8 inch, 418-419
from 41/64 to 1 inch, 420
depth of engagement, 175
depth of thread, 175
dial-type limit-setting automatic
drilling controls, 63-64, 65
diamond tool, 356
differential indexing, 294-296,
299
change gears, selecring,
295-296
compound, 295
gear arrangement, 294
simple, 295
direct indexing, 282-284,
298-299
dividing heads
calculating indexing on,
286-289
classification of, 268-275, 278
defined, 267, 278, 281
and driving mechanism,
275-278
helical, 272-275, 278
indexing, 281-298
plain, 268-269, 270, 274, 278
plain indexing with, 284-286
power rapid traverse and, 276,
278
setring up, 272, 275-278
sizes, 278
types of, 268, 278
universal, 262, 263, 269-272,
278
uses of, 267, 278
double-angle cutter, 246
double-column planer, 325, 338



double depth (DD), screw threads,
176
double-diameter mandrel, 131
double-tool cross slide, 223, 225§,
226, 227
draw collet chuck, 125
drill drift, 72, 74
drilling, 30-31, 36
automatic-cycle, 64
on auromartic machines, 63-64
center, 139-140, 141, 142,
164
deep hole, 230
defined, 51, 80
on lathes, 153-154
precision, 63
rotary, 382
on turret lathe, 217
using twist drills, 51-63
ultrasonic, 380-382
drilling machines, 3949
automatic, 63-64
back-geared, 43, 46
Bickford radial, 60, 61, 68, 72
Bicktord upnght, 64, 65
defined, 39
dial-type limit-setting controls,
63-64, 65
gang machines, 45, 46, 48, 49
holding devices, 71-80
horizontal-spindle, 45
mult-spindle, 45, 48
radial drill press, 4548, 49
sensitive drill press, 41, 45
single-spindle, 45
types of, 45-48, 49
variahle-speed upright drill
press, 45, 46
vertical-spindle, 45
drilling operauons, 30-31, 36,
51-63
automatic machines, drilling on,
63-64
boring, 30, 71, 81
counterboring, 49, 66, 69
countersinking, 49, 66, 69
defined, 80

Index 431

drills, decimal and metric
equivalents of , 53-35,
422-423

feed and speed, 59-63

grinding and buffing, 71

mortising, 71, 81

reaming, 49, 70-71

safety, 79-80

spot-facing operarion, 66, 69-70

suggestions for, 59

tapping, 49, 64-66, 67, 68

trepanning, 71, 72, 81

rwist drill, 52-58

drill press

back-geared, 45, 46

back gears on, 40, 42

base, 44, 49

basic construction of, 39-43

bench-type sensitive, 39, 40, 44,
49

boring on, 30, 71, §1

capacity, 4445

chucks, 49, 71-72, 73, 81

defined, 39, 49

drilling, 51-63

feed, 44, 49

floor-type sensitive, 39, 41, 49

head, 39, 42, 45, 49

halding devices, 71-80

manual-feed, 45

operations performed on, 49,
51-80

parts of, 49

radial, 4548, 49

rating, 44-45

sensitive, 41, 45

spindle, 39-40, 43, 49

successful operation of, 49

table, 43, 46, 49

rurning, 31-32, 36

variable speed upright, 42, 45,
46

V‘bCllQ 39. 49
drills
center punch, 51
decimal and metric equivalents
of, 53-35
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drills (continued)
drift, 72, 74
feed of, 49
fractional, cutting speeds, 62
number and letter sizes with
decimal equivalents,
422423
sleeve, 72, 74
socker, 72, 74
drills, rwist, 52-38
center drill, 57
cutting edges, 57-58
elements of, 52
feed and speed, 59-63
grounding of, 57-58
high-helix, 56
low-helix, 56
oil-hole, 57
parts of, 53
procedures for using, 59, 80-81
sizes, 53-34
starting drill, 57
straight-flute, 55
straight-shank, 55, 56
types and applications, 55-57
uses of, 52-53
drill sleeve, 72, 74
drill socket, 72, 74
driver plare, 113, 114
driving mechanism, set up,
275-278
drop hammer, 35, 36
double-ram verncal boring mill,
83
double-station vertical boring mill,
83
duplex milling machine, 239, 240

E
eccentric, 156-157, 158
eccentricity, 156
electrical discharge machining
(EDM) process, 35, 36,
369-376, 377
applications of, examples,
374-375
basic principle of, 370

defined, 370-371
machine operations, 371-373
operations performed, 373-376
uses of, 369
electrochemical machining (ECM)
process, 35, 365-369
advantage of, 376-377
basic principle of, 366
defined, 366-367
machine operations, 367-368
operanons performed, 368-369
uses of, 365-366, 376
electrochemical milling, 36
electrode, 370
electroerosion, 370, 377
electroforming, 365-377
electrical discharge machining
(EDM) process, 369-376
elecrrochemical machining
(ECM) process, 365-369
uses of, 373, 376
electrolytic machining, 35
electron beam machining, 35, 36
electronic computers, applications,
36-37, 397-402, 403
electrospark forming, 35, 36
electrospark machining,
370, 377
enclosed standard-lead driving
mechanism, 273
end mill, 246
English to metric conversion table,
417418
even-geared lathe, 177
explosive forming, 35
external thread, 175, 185-187
extra-fine thread screw thread
senies (UNEF), 172, 174

F
faceplates, lathes, 125-126,
149-150, 164
facing operation, lathes,
140-142
feed(s)
drill, 49
drill press, 44, 49



lathe operations, 137138
milling machines, 257-261,
265
power band saws, 12, 23
shapers, 321
slotrers, 350-351
feed stops
auromaric, 198-200, 207
ball-type cross-feed, 199-200),
207
carriage, 198-199
cross-shde, 199-200
micrometer carriage,198, 207
female center, 128
ferrous metals, curring, 22
filing, on the lathe, 162-163
fine-thread scrow thread series
(UNF), 172, 173
fine-tooth cutrers, 247
finishing cuts, lathes, 140,
146-148
fission fragment exposure and
erching, 35
flexible blades, 2
floor-type horizontal boring
machines, 94
floor-type sensitive drill press, 39,
41,49
fly cutter, 246
follower rest, 195, 196, 207
forging machine, 35, 36
formed cutrer, 246
four-jaw (independent) chucks,
122-123
four-position length and depth
stop, 198-199
four-position stop roll attachment,
214-215
form-relief grinder, 354
fractional drills, cutting speeds,
62
friction cutting speeds, common
metals, 17-18
friction sawing, 17-18, 23
friction-type tapping attachment,
66

full diameter, 175

Index 433

G
gang drilling machines, 45, 46, 48,
49

gap-bed lathe, 110

gas forming, 35

gear cutting, indexing for, 298
gear-cutting attachment, 204, 207
geared-head lathe, 112

grinders

bench, 353, 354

diagram of, 353
form-relief, 354

pedestal, 353

surface, hand-operated, 355
ultrasonic, 383

grinding, 36, 71

abrasives and, 382
centerless, 359
defined, 33-36
honing, 35

lapping, 35
nonprecision, 353, 363
precision, 353, 363
surface, 357, 360
types of, 353, 359
ultrasonic, 382

grinding attachment, 204, 205

grinding wheels, 355-358, 363
dressers, 356
faces, 356
sizes and shapes, 355
stundard marking system, 358
variations in, 356-357
grippers, robot, 391, 394

H
hacksaws, power, 14, 22
and band saws compared, 6
basic construction, 1-3
blades, 2-3, 22
capacity, 2
cutting speed, 4
operation of, 3=
safety features, 2
half center, 129
half side cutrer, 246
hand-operated surface grinder, 355
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hand reaming, 70
head
drill press, 39, 42, 45, 49
shaper, adjustment of, 320
vertical boring mill, 85
vertically adjustable, horizontal
boring machines, 95-97
headstock
lathes, general, 110-113
turret lathes, 211, 231
heavy hex bolts, nominal
dimensions of, 407-408
heavy hex cap screws, nominal
dimensions of, 407-408
heavy hex jam nuts, nominal
dimensions of, 410-411
heavy hex nuts, nominal
dimensions of, 410-411
heavy hex structural bolrs,
nominal dimensions of, 408
heavy square nuts, nominal
dimensions of, 411-412
helical curter, 246
helical dividing head, 272-275,
278
helix angle, 175
hex bolts, nominal dimensions of,
406407
hex cap screws, nominal
dimensions of, 406-407
hex jam nuts, nominal dimensions
of, 409
hex nuts, nominal dimensions of,
409
hex thick nurs, nominal
dimensions of, 409
high-helix rwist drill, 56
hobbing machines, 33
holding devices, 74-80, 195-198
angle plate, 77-78
chucks, 71-72, 73, 119-125
for circular workpicce, 311-313
clamps, 78-79, 306-308, 332,
339
for curters, 71-74
for drilling machines, 71-80
faceplares, 125-126

follower rest, 195, 196, 207
lathe cenrers, 126-129
lathe dogs, 113,129-130,
142-143
mandrels, 130-131
milling machines, 242-246
parallels, 75, 77
tor planers, 332, 339
for shaper operations,
305-318
sleeves and sockets, 72, 74
steady rest, 195-198, 207
step blocks, 79
straps, 78-79
T-bolts, 78, 306
tool or curter holders, 71-74
V-blocks, 7677
during vertical boring mill
operations, 87-89
vise, 2, 3, 5, 74-75, 76, 314
for work and sctup, 74-80
hole-type stop pins, 309
honing, 34, 49
hook-tooth saw hlades, 6-7, 16
horizontal boring machines,
94-104, 105-106
basic construction of, 95-99
boring on, 103-104
classification of, 94=95
drilling with a jig, 101-102
drilling without a jig, 99-101
facing, 104-105
operarions, 99-103
rating, 95
uses of, 94, 95
vertically adjustable head,
95-97
vertically adjustable table,
97-99
horizontal-spindle drilling
machines, 45
horizontal turret lathe,
210, 231
hot machining, 35
hydraulic power slide, 202
hydraulic press, 34, 36
hydroforming, 35



1
inclined slot-type stop pins, 309
index center, 267
index circles, determining which
to use, 292-294
index crank, 268, 274, 281, 285,
299
index head, 267, 281. Sez also
dividing heads
indexing
angular, 297
block, 298, 299
calculation of, 286-289
compound, 289-294, 299
compound angular, 297-298, 299
compound differential, 294-295
defined, 281
derermining which circles ro use,
292-294
differential, 294-296, 299
direct, 282-284, 298-299
methods of, 282-298
multiple, 298, 299
plain, 284-289, 299
rapid, 282-284, 298-299
simple differential, 294-295
zero hole, 268, 283-284
indexing plate, 281, 298
index pin, 268, 285
index plate(s)
defined, 119, 281-282
and dividing heads, 264, 268,
274,298-299
diagram of, 283
holes in, 284
index plate stop, 285-286
index wheel, 281, 298
industrial robot, 389
inserted-tooth cutter, 246
inside diameter, 175
interlocking side currer, 246
internal thread, 175, 186-187
International Metric thread
system, 170

]
jacks, 243

Index 435

K

key-drive spindle, 120, 121

knee-and-column milling
machines, 233-236, 240

knurling, 155-156

L
lag screws, nominal dimensions of,
412
lapping, defined, 34
lard oil, as coolant, 261
laser (light beam) curting, 35
lathe attachments, 195-208
auromatc devices, 207
automaric feed stops, 198-200
bed turrer, 204, 206, 208
carriage stops, 198-199
cross-slide stop, 199-200
follower rest, 195, 196
gear-cutting artachment, 204,
207
grinding artachment, 204, 205
micrometer carriage stop, 198,
207
milling attachment, 203-204,
207
steady rest, 195-198, 207
swivel taper bar, 201
tailstock turrer, 205-207, 208
taper attachment, 200-202,
207
toal-post grinder, 204, 205,
207-208
toal-post turret, 207, 208
tracer attachment, 202-203,
207-208
rurrer arrachments, 204-20
208
work support devices,
195-198
lathe bed, 107, 109, 110, 111
lathe carriage, 109, 113, 115,
151-153
lathe centers, 126-129
alignment of, 138-139
lathe dogs, 113, 129-130,
142-143

-
‘e



436 Index

lathe operations, 31, 135-165

alignment of lathe centers,
138-139

boring, 153

center drilling, 139-140, 164

center holes, importance of, 139,
164

cutoff tool, 149

cutting speeds, 135-137, 164

cutting tool, height of, 143-145,
164

depth of cut, 138

drilling, 153-154

facing, 140-142

feed, 137-138

filing, 162-163

finishing curs, 140, 146-149

finishing tool, application of,
147-148

knurling, 155-156

left-hand tools, 148

leveling and, 135

mounting on centers, (42-143

planning, importance of,
163-164

precision of, 163

premachining, 135-140, 164

proficiency in, 135

reaming, 154155

roughing cuts, 140, 145-146

taper turning, 1537-163, 164

turning, 142-157, 164, 224,
225

rurning an eccentric, 156-157

wark mounted on the angle
plate, 151

work mounted on the carriage,
151-153

wark mounted on the faceplate,
149-150, 164

lathes, 31, 36, 107-132

apron, 115, 118, 119

artachments, 195-208

back-geared, 110

basic construction of, 110-119

bed, 110, 111

boring on, 155, 164, 220

carriage, 109, 113, 115,
151-153
centers, 126-129,138-139, 318
chucks, 119-125
compound rest, 113, 116=117
cross slide, 113, 115
cutting tools on, 143-145
design and functions, 107
dogs, 113, 129-130, 142-143
driver plate, 113, 114
even-geared, 177
faceplates, 125-126, 149-150,
164
facing operation, 140-142
feed mechanism, 118-119
functional diagram of, 108§
headstock, 110-113
holding devices, 119-131
index plate, 119
lead screw, 118, 119
length of the bed, 107
mandrels, 130-131
multple-spindle, 132
multiple-tool, 132
odd-geared, 177
parts of, 132
quick-change gearbox, 119, 120,
182, 185
reaming on, 154-155
reversing lever, 119
saddle, 115, 116
size of, 107-109, 132
spindle, 112-113
swing, 107-108, 132
railstock, 113, 114
thread-cutting on, 118-119,
167192
tool post, 115, 116-117
tool-room, 110
turret, 31
types of, 109-110, 132
ways, 110, 111, 112
See also turret lathes
lead, screw threads, 175
lead screw, lathe, 118, 119
length-measuring arrachment, 199,
200



length of engagement, 175
length of the lathe bed, 107
left-hand turning tools, 148
limits, 175
live center, 126-127
loase pulleys, 330
low-helix twist drill, 56
lubrication

for milling machines, 242

M
machine reaming, 70-71
machine shop electronics
applications, 389
computerized measurements
with Ultra-Digit, 397-402
robots, 389-397
machine tools
automatic tool changer, 26
basic operations, 25-36
boring, 30
classification of, 30
complexity of, 25
design of, 25
developments in, 35, 36-37
drilling 30, 36
evolution of, 23, 36
grinding, 33-36
metal forming, 36
milling, 32, 36
numerically controlled, 25
operanon of, illustrared, 26-29
planing, 33, 36
quill up/quill down position, 27
reaming. 31
tapping, 31
technology and, 25
turning, 31-32, 36
vertical spindle machining center,
26
magnetic forming, 35, 36
major diameter, 175
mandrels
double-diameter, 131
lathes, 130-131
straight-lathe, 131
tapered, 131

Index 437

manipulator, robots, 390, 393
manual-feed drill press, 435
maximum allowance, 173
mechanical dresser, 356
mechanical press, 34, 36
metal forming, 34, 36
tools needed for, 34-33, 36
metals, friction cutting speeds for,
17-18
micrometer carriage stop, 198,
207
micrometer table attachment,
milling machines, 264, 265
milling, 32, 36
milling attachment, 203-204,
207
milling cutters, 247
sharpening, 247-249
milling machine operations,
241-265
attachments and accessories,
263-265
cleaning the machine, 242, 265
climb milling, 253-254
conventional milling, 253
coolants, 261, 265
cutter rotation, direction of,
253-254
feeds, 257-261, 265
locating the cutter, 254-255
machining operations, 242,
261-263
mounting the cutter and arbor,
250-253
mounting the workpiece,
242-246, 265
oiling the machine, 242, 266
preliminary operations, 242
safety, 241, 265
selecting the curter, 246-247
sharpening milling cutters,
247-249
taking the milling cur,
261-263
milling machines, 233-240
adapration, 233
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milling machines (continued)
attachments and accessories,
263-265
basic construction and
classification, 233-239
bed-type, 238-239
cleaning, 242, 265
coolants for, 261, 265
defined, 233, 239
dividing heads, 267-278
duplex, 239, 240
feed, 257-261, 265
hobbing machines, 32
knee-and-column, 233-236, 240
locating the cutter, 254-255
micrometer table attachment,
263, 264
mounting the cutter, 250-253
mounting the work on,
242-246, 265
oiling, 242, 265
operation of, 233, 239-240
plain, 235-237, 240
plain horizontal, 236-237
planer type, 32
selecting the cutter, 246-247
sharpening the cutter, 247-250
speed, 255-257, 265
spindle, 235
spline mills, 238, 240
thread mills, 238, 240
types of, 236-239
universal, 237, 238
universal dividing head, 262,
263
uses of, 233, 240
vertical, 237, 239
vertical milling attachments, 265
minimum allowance, 173
minor diameter, 175
mortising, 71, 81
motor reverse control
(for tapping), 66, 67
multiple indexing, 298, 299
multiple-spindle lathe, 132
multiple toolholder, 228
multiple-tool lathe, 132

multi-spmdle drilling machines,
45,48

N

negative compounding, 291-22

neutral space, 175

nicked cutter, 246

nominal swing, 107

nonferrous saws, 18-19, 20

nanprecision grinding, 353, 363

number and letter sizes of drills
with decimal equivalents,
422-423

number of threads, 175

o
odd-geared lathe, 177
offhand grinding. See
nonprecision grinding
offset slide, turret lathe, 212
oil-hole twist drill, 57
open-side planer, 325, 338
outside diameter, 175

P
parallels, 75, 77, 314, 315
pedestal grinder, 353
pirch, 175
pitch diameter, 175
plain curter, 246
plain dividing head, 268-269,
270, 274, 278
plain horizontal milling machine,
236
plain indexing, 284-289, 299
calculation of on the standard
driving head, 286-289
and compound indexing
combined, 294
defined, 284
dividing-head sector, use of,
284-286
gearing arrangement, 284, 299
plain milling machines, 235-237,
240
plain slide, turret lathe, 211
plain vise, 314, 315



planers
basic construction of, 325-331
bed, 3285, 339
broaches, 33
clamping, 332, 339
columns, 327, 339
crossrail, 327-328, 339
curnng rools used on, 331-332,
338-339
defined, 33, 325, 338
diagram of, 326
double-column, 325, 338
holding devices, 332, 339
open and crossed-belt drive,
330
open-side, 325, 338
operations, 332-338
parts of, 339
and shapers compared, 325, 338
size of, 325
rable, 328, 339
table drive, 329-331, 339
toolhead, 328, 339
types of, 325, 338
uses of, 325, 338
planer-type milling machine, 33
planing operations, 332-338
atan angle, 334-337
defined, 33, 36
curved surfaces, 337
helix (work on centers),
337-338, 339
horizontal surfaces, 332-333
plasma forming, 35
positive compounding, 290
power band saws, 4-18, 22
average speeds and cutting rates,
14-16
basic construction of, 4-7
blades, 6-8, 22
capacity, 6
classification of, 4-5
comman problems and their
connections, 12-14
cutting fluids, recommended,
10-12
feeds, 12,23

Index 439

friction cutting speeds for
common metals, 17-18

and hacksaws compared, &

operation of, 7=18

power feed, 44, 49
power hacksaws, 14, 22

and band saws compared, 6
basic construction, 1-3
blades, 2-3, 23

capacity, 2

curting speed, 4

operation of, 3-4

safety features, 2

power rapid traverse, dividing

heads, 276, 278

precision drilling, 63
precision grinding, 353, 363

profile (contour) sawing, 8-9

punch press, 34, 36

Q
quick-change gearbox, 119, 120,

182, 185

quick-change gear lathes, 182183
quill up/quill down position,

machine tools, 27

R
rlafd relationship, 382
radial drill press, 4548, 49
raker-set saw blade, 7, 15
ram(s)
offset, 212
plain, 211
shapers, 304, 323
slotrers, 341
universal, 212
ram-type turret lathes, 210,
211-212, 231
rapid indexing, 282-284, 298-299
rapid power traverse, slotters,
350, 352
rapid-traverse cross-slide
attachment, 215,216
reaming
defined, 31,49
hand, 70
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reaming (contimied)
on lathes, 154-155
machine, 70-71
reference materials, 405423

American Standard cap screws,
416

American Standard hexagon
sockert, slotted headless, and
square-head setscrews,
414415

American Standard machine
screws, 413414

colors and approximate
remperatures for carbaon
steel, 406

decimal equivalents, squares,
cubes, square and cube
roots, and circumferences
and areas of circles, (from
1/64 to 5/8 inch), 418-419

decimal equivalents, squares,
cubes, square and cube
roots, and circumferences
and areas of circles, (from
41/64 o | inch), 420

English to metric conversion
table, 417418

heavy hex bolts, nominal
dimensions of, 407-408

heavy hex cap screws, nominal
dimensions of, 407408

heavy hex jam nuts, nominal
dimensions of, 410-411

heavy hex nuts, nominal
dimensions of, 410411

heavy hex structural bolts,
nominal dimensions of, 408

heavy square nuts, nominal
dimensions of, 41 1—412

hex bolrs, nominal dimensions
of, 406407

hex cap screws, nominal
dimensions of, 406-407

hex jam nuts, nominal
dimensions of, 409

hex nuts, nominal dimensions of,
409

hex thick nuts, nominal
dimensions of, 409

lag screws, nominal dimensions
of, 412

number and letter sizes of drills
with decimal equivalents,
422423

screw threads and tap drill sizes,
420421

square-head bolrs, nominal
dimensions of, 409-410

square nuts, nominal dimensions
of, 411412

reversing lever, 119
robots

applications, 36-37, 389

arm, 390-391

base, 390

basic canstruction of, 390-395

classification of, 389

complete system, illustrated. 392

grippers, 391, 394

industrial, 389

machining svstem, illustrated,
390

manipulator, 390, 393

maotion, 394

parts of, 389

power, 403

teach pendant, 391

uses of, 395-397, 403

workshop durties, 395-397

wrist, 394

root, screw threads, 177
roughing cuts, lathes, 145146

S
saddle

lathes, 115, 116
milling machines, 235
shapers, 302, 323

saddle-type turret lathes, 210-212,

231

safety

abrasive metal fimishing,
362-363
drilling, 79-80



milling machine operations, 241,

265
power hacksaws, 2
sanders, belt, 359, 361, 363
SaWs
circular, 18-22, 23
power band, 4-18, 22
power hacksaws, 14, 22
screw thread(s)
Acme, 167, 169, 183, 192
allowance, 172-173
American Nanonal, 168, 192
American Standard Buteress,
167, 170
American Standard for Unified
muinarure, 170
American Standard Stub Acme,
169
angle of thread, 173
axis of screw, 174
base of thread, 174
basic, 174
change-gear calculatons,
177-183
coarse-thread series (UNC),
171-172
common forms of, 192
crest, 173
crest clearance, 175
cutting, 188-191, 192
cutting oil, 188
cutting toal, 183-187, 192
Dardeler, 170
defined, 177
depth of engagemenr, 175
depth of thread, 175
double depth (DD), 176
external thread, 175
extra-fine thread senies (UNEF),
172, 174
fine-thread series (UNF), 172,
173
fimshing the end of, 191
fitting and checking, 190-191
forms, 167=170, 192
helix angle, 175
internal thread, 175

Index 441

International Metne system, 170

lead, 175

lefr-hand, 167

length of engagement, 173

limits, 175

major diameter, 175

minor diamerer, 175

neutral space, 175

number of threads, 175

pitch, 17, 188

pitch diameter, 175, 192

right-hand, 167

root, 177

series, 171=172, 192

setup for cutting, 195-188

side of thread, 177

square, 167, 169, 183184,
192

systems, 167-172

and tap drill sizes, table of,
420421

terminology, 172-177

thread-cutting operations,
185-191

thread-cutting tools, 183-185

thread dial indicator, use of,
190

thread stop, use of, 189

tolerance, 177

translation, 167

Unihed, 167, 168-169, 192

Whirworth standard, 167, 170,
185, 192

screw thread forms

Acme, 167, 169, 183, 192

American National, 168, 192

buttress, 167, 170

Dardelet thread, 170

International Metnic system, 170

sharp-V, 167, 168, 183

square, 167, 169, 183184, 192

Stub Acme, 169

ranslation, 167

Unified, 167, 168-169, 170,
192

Whitworth standard, 167, 170,
185, 192
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screw thread series
coarse-thread, (UNC), 171-172,
192
extra-fine thread (UNEF), 172,
174, 192
fine-thread (UNF), 172, 173,
192

scriber, 350, 352
sector, indexing, dividing head,
268, 284-285
sensitive drll press, 41, 45
shacrcn. 33, 301-323
adjusting the work, 318-319
base, 302, 323
basic construction of, 301-304
basic diagram of, 303
basic parts of, 323
braces for tall castings, 310-311
bull gear, 304
clamping the work, 306-308
crank type, 301, 323
crossrail, 302, 323
cutting speed, selecting propes,
321-323
curting tools, selection of, 305,
323
defined, 301, 323
feed, selecting proper, 321
eared type, 301, 323
ead adjusrment, 320
holding circular workpieces,
311-313
holding devices, 305-318
irregularly shaped work bolted
indirectly to the table,
313-314
operations, 304-323
parts of, 323
and planers compared, 3235, 338
ram, 304, 323
saddle, 302, 323
size of, 301, 323
special fixrures, 317
standard, 301, 323
stop pins, 309
stroke adjustment, 319-320
table, 302, 304, 323

mble strip, 309-310, 311
taking the cuts, 320-321
toe dogs, 309, 310
types of, 301, 323
universal, 301, 302, 323
uses of, 301
vise and, 301, 314-317
work bolted directly to the table,
306
work held by a vise, 314-316
workpiece mounted between
centers; 317-318
sharp-V screw threads, 167, 168,
183
shear, 34, 36
short and long lead attachment,
275
side cutter, 246
side of thread, 177
simple differential indexing,
294-295
simple gears, 177-179
simple indexing, See plain
indexing
single-angle cutter, 246
single-ram vertical boring mill, 83
single-spindle drilling machines,
45
single-station vertical boring mill,
83
skip-tooth saw blades, 6
slide, vertical boring mill, 84
slitting cutrer, 247
slotters
adjusting stroke position and
length of stroke, 343-349
alignment of work, 344
basic construction of, 341-342
circular work, 346-349
clamping the work, 343
cutting tools, 349-350, 352
defined, 33, 341, 351
diagram of, 342
feeds and speeds, 350-351
operations, 342-349
power-feed mechanism, 341
ram, 341



rapid power traverse, 350, 352
speeds and feeds, 352
straight or flat work, 344-345
table, 341
uses of, 341, 351-352
slotting, 33
slotting cutter, 246
slotting machine. See slotters
soldering, ultrasonic, 385387
spark forming, 35
speed
circular saws, 21
milling machines, 255-237, 265
milling on a lathe, 203
power band saws, 14-18
slotters, 350-351
spindle, 40, 110-112, 113,
222-223
See also cutting speeds
spindle
angular indexing, 297
camlock, 120, 121
compound angular indexing,
297
compound indexing, 289
differential indexing, 294-295,
299
dividing heads, 268, 278
drill press, 3940, 43, 49
indexing, general, 283
key-drive, 120, 121
lathes, 112-113
milling machines, 235
plain indexing, 284
speed, 40, 110-112, 113,
222-223
spindle nose, 112-113, 120
spiral cutter. See helical cutter
spline mills, 238, 240
spot-facing operation, 66, 69-70,
101
square-head bolts, nominal
dimensions of, 409410
square nuts, nominal dimensions
of, 411-412
square screw thread form, 167,
169, 183-184, 192

Index 443

starting drill, 57
steady rest, 195-198, 207
steel, cutring, 4, 261
step blocks, 79, 243
step chuck, 221, 224
stop pins, 309
and rable strip, 309-310, 311
and toe dogs, 309, 310
straight dog. 129
straight-flure rwast drill, 35
straight lathe mandrel, 131
straight-shank twist drill, 55, 56
straps, 78-79
stroke adjustment screw, 319, 343
superprecision turret lathes, 215,
217
surface grinder. hand-operated,
355
surface grinding, 357, 360
swarf, 379
swing, 107-108, 132
swivel raper bar, 201

T
table
drill press, 43, 46, 49
planers, 328, 339
shapers, 302, 304, 323
slotters, 341
vertical boring mill, 835
vertically adjusted, horizontal
boring machines, 97-99
table drive, planers, 329-331, 339
table strip, 309-310, 311
table-type horizontal boring
machines, 94
railstock, 113, 114
alignment of, 139, 140
sctover, caleulating, 159-161
tilstock rurrer, 205-207, 208
tap drill sizes, screw threads and,
table of, 420421
taper
defined, 157, 164
measurement of, 157, 165
taper attachment, 200-202, 207,
215, 216
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tapered drill sleeve, 72, 74
rapered mandrel, 131
taper per foot, 157, 158-159, 160
taper turning, 91-92, 157-163,
164
with the compound rest,
161-162
lathe attachment for, 200-202
tailstock sctover method of, 128,
201
tapping, 31, 49, 64-66, 68
automatic, 64, 66
defined, 64
friction-type attachment for, 66
motor-reverse control, 66, 67
T-bolts, 78, 306
thread-cutting operations
change-gear calculations,
177-183
cutting the threads, procedures
for, 188-191
firting and checking threads,
190-191
lathes, 167-192, 231
preliminary setup for, 185-188
resetting the threading tool, 190
screw thread systems, 167-172
terminology, 172-177
thread dial indicaror, use of, 190
thread stop, use of, 189
tools for, 183~185
thread dial indicator, 190
threaded spindle nose, 120
threading tool, resetting, 190
thread mills, 238, 240
thread stop, 189
three-jaw (universal) chucks,
121-122 221
throw, 156
tight pulleys, 330
toe dogs, 309, 310
tolerance, 177
toolhead, planers, 328
tool post, 115, 116-117
tool-post grinder, 204, 205,
207-208
tool-post turret, 207, 208

e

tool-room lathe, 110
tracer attachment, 202-203,
207208
translation screw thread forms,
167
trepanning, 71, 72, 81
troubleshooting
power band saws, 12-14
T-slors
planer table, 329
tool for curring, 305, 323
turning
with a drill press, 31-32, 36
with lathes, 142157, 164, 224,
225

with vertical boring mills, 89-94
turret(s)
defined, 31, 209
on turret lathes, 212-213
turret attachments, 204-207, 208
bed turret, 204, 206, 208
four-position stop roll
artachment, 214-2135
rapid-traverse cross-slide
artachment, 215, 216
tailstock turrer, 205-207, 208
taper attachment, 213, 216
tool- turret, 207, 208
turret lathes, 31, 132, 209-232
attachments, 214-215
attachments, illustrations of,
215, 216-231
automatic devices, 232
basic construction of, 211-215
boring operation on, 220
chuck-unchuck lever, 214, 232
classification of, 210-211, 231
coller chuck, 214, 220, 232
cross-slide carriage, 213-214
cutoff operations on, 218-219
curoff toolholder, 229
deep hole drilling on, 230
defined, 209
double-tool cross slide, 223,
225, 226, 227
drilling operation on, 217
evolution of, 209, 231



headstock, 211, 231

horizontal, 210, 231

internal turning operation on,
218

milling machines, 242-246

multiple toolholder, 228

objective of, 209

parallels, 75, 77

parts of, 211-213, 231-232

producrion threading on, 231

ram-type, 210, 211-212, 231

rapid-traverse cross-slide
attachment, 215

saddle-rype, 210-212, 231

spindle speed, controlling,
222-223

step chuck, 221, 224

superprecision, 215, 217

three-jaw chuck, 221

turning operations on, 224,
225

vertical, 210, 231

twist drills, 52-58

center drill, 57

cutting edges, 57-58

elements of, 52

feed and speed, 59-63

ounding of, 57-58
igh-helix, 56

low-helix, 56

oil-hole, 57

parts of, 53

procedures for using, 59

sizes, 53-54

starting drill, 57

straight-flute, 55

straight-shank, 35, 56

types and applications, 55-57

uses of, 52-53

U
Ultra-digit computer system,
397-402
ROM chip, 399
sample output fram, 400, 401
statistical analysis (Star-An)

software program, 397, 401

Index 445

system components, 397-398,
399, 402
system printouts, 328-400
ultrasonic cutter, 382
ultrasonic curting and forming, 35
ulrrasonics in metalworking
abrasives, 379-380
advantages of, 383
cutting performance, 382-385
dnlling, 380-382, 387
grinding and cutting, 382, 387
machining, 379
newer developments, 385
soldering and welding, 385-387
uses of, 379, 387
welding and soldering, 387
Unified screw threads, 167,
168-169, 192
universal dividing head, 262, 263,
269-272, 278
universal milling machines, 236,
237, 238, 240
diagram of, 234
universal shaper, 301, 302, 323
universal slide, rurrer lathe, 212
universal tilting ble, drill press,
46, 48,49
unmiversal vise, 244, 314, 316
up-curring, 253

A\
variable-speed upright drill press,
45,46
V-belt, drill press, 39, 49
V-blocks, 76-77, 316
V-ways, 110, 112
vertical boring mills, 83-94, 105
basic construction of, 84-85
boring, 85-87
classificarion of, §3-84
conical turning by combination
of verrical and horizontal
feeds, 92-94
conical rurning, 91-92
flar and cylindrical turning,
89-91
head. 85

M
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vertical boring mills (continued)
holding the work, 87-89
operations, 85-94
size, 84, 105
slides, 84
swing, 84
table, 85
urning, 89-94
uses of, 83
vertical cutoff slide, 219
vertical knee-and-column mills,
237
vertical milling artachments, 265

vertical milling machine, 236, 237,

239
vertical-spindle drilling machines,
45

vemcal spindle machining center,

verm:nl rurret lathe, 210, 231
vibratory tanks, 363
vise, 5, 74-75
air-hydraulic, 73
circular saws, 19
combination, 76
drill press, 43
and hacksaws, 34
milling machine, 244-246
mounted on worktable, 2
plain, 314, 315
and power band saws, 4, 5
and shapers, 301, 314-317
universal, 244, 314, 316
work held by, 314-316

w
wavy-set saw blade, 7
ways, lathe, 110, 111, 112

welding, ultrasonic, 385-387
Whitworth screw threads, 167,
192
Whitworth Standard screw thread
form, 170
work holders, 74-80, 195-198
angle plate, 77-78
chucks, 71-72, 73, 119-125
for circular workpiece, 311-313
clamps, 78-79, 306-308, 332,
339
faceplates, 125-126
follower rest, 195, 196, 207
lathe centers, 126-129
lathe dogs, 113, 129-130,
142-143
mandrels, 130-131
milling machines, 242-246
parallels, 73, 77
for shaper operations, 305-318
sleeves and sockets, 72, 74
steady rest, 195-198, 207
step blocks, 79
straps, 78-79
T-bolts, 78, 306
V-blocks, 76, 77
Tool or cutter holders, 71-74
during vertical boring mill
operation, 87-89
vises, 2-3, §, 74-75, 76, 314
workmable, 2, 5, 242
worm, 268
worm wheel, 268, 274
wrist, robot, 394

z
zero front clearance, 143, 164
zero hole, 268, 283-284

A



