A page number in italics indicates that a photograph or an illustration appears on that page.

Abbreviations See Appendix B
Adjacent views 286-300, 394-395, 286,
299-300, 394-395
Aerospace engineering 10-12, 10—12
Aligned sections 354
Alphabet 174-197, 174-197
Alphanumeric keyboard 86, 86
American National Standards Institute (see
ANSI)
Angled surfaces 311-313, 311-313
Angle of inclination 316, 316
Angles 202-203, 257-258, 263-267, 313,
421-432, 202-203, 257-258, 263267,
313, 421-432
Annotation 174-197, 174-197
ANSI (American National Standards
Institute) 1415, 95, 149-150, 286,
575-635, 149-150, 578—635
drawing sizes 149-150, 149-150
lettering 174197, 174-197
Y14.5 (dimensioning) 515-570,
575-635, 516-569, 578—635
Aperture card (see also COM) 131-132,
831, 838, 131-132, 831, 839
design data cards 131-132, 831, 132,
831
reading system 131-132, 831, 132, 831
Architect’s scale 140-142, 140—-142
ARC command 237, 532-537, 237,
532-537
Architecture 10-11, 93-94, 11, 93-94
Architectural design 10-11, 93-94, 11,
93-94
Architectural, engineering, and construction
(AEC) 10-11, 93-94, 11, 93-94
Arcs (see also Isometric drawing)
ARRAY command 733-735, 959-960,
733-735, 959-961
Arrowheads 524, 561, 524, 561
Arrows, section 342-373, 343-373
Assembly 810-850, 811-851
adaptive 822-824, 822-824
automatic 822824, 822-824
ballooning 822-824, 822—-824

CAD, using 80, 82, 92-93, 287, 295,
822-824, 839-851, 82, 93, 287,
295, 822-824, 840-851

drawings 2, 7-8, 810-851, 7-8,
811-851

hidden lines 306-307, 817,
306-307

parts list 820-824, 820-824

view selection 286-306, 286—306

exploded 812-851, 812-851

flexible 812-851, 812—-851

manual 812-840, 813-841

pictorials 812-851, 812-851

revisions 829-830, 829-830

sections 817, 832-851, 833-851

semiautomatic 812-851, 812-851

welding 780-802, 812-833, 780-802,

812-833
Automobile 820, 820
Auxiliary views (see also Descriptive
geometry) 9, 387-405, 9, 387405

adjacent 286300, 394-395, 286,
299-300, 394-395

broken 400-402, 400-402

CAD 398-399, 402-405, 398-399,
402-405

conventions 308

front-adjacent 286-300, 286—-300

frontal 286-300, 390-393, 286-300,
390-393

glass box theory 287-300, 287-300

horizontal 286—-300, 392-393,
286-300, 392-393

partial 393-394, 393-394

primary 389-390, 389-390

profile 393-393, 393-394

reference plane method 395-397,
395-397

secondary 389-390, 394-396,
389-390, 394-396

sections 402, 402

side-adjacent 286-300, 286—-300

successive 400—-402, 400—-402

top-adjacent 286-300, 286300

Auxiliary view sections 362—373,
363-373

Axes 273-276, 432-435, 273-276,
432-435

Axonometric projection 420-433,
420-433

BALLOON command 822-824,
822-824
Ballooning 822-824, 822-824
Bar stock 481-482, 481-482
Bearings 711, 735738, 712, 736738
ball 735-738, 736-738
housings 738, 738
journal 735-738, 736738
loading 735-738, 736—-738
mountings 738, 738
plain 735-738, 736-738
roller 735-738, 736738
thrust 735-738, 736—738
Bend allowance 1001, 1001
Bill of materials (see also Parts list)
820-824, 820-824
Binary digit 84, 85
Bisectors (see Geometric constructions) 207,
207
Bits 84, 85
Blocks 149-150, 149-150
Blueprint machine (see also Whiteprint
machine) 132, 134, 831, 132, 134, 831
Blueprints 132, 134, 831, 132, 134, 831
Bolts 664-666, 664—666
Borco vinyl 131-132, 131-132
Box method 286-305, 286-305
Breaks, pictorials 367, 367368
Breaks, section 367, 367368
Broach 484, 484
Broken-out sections 357-360, 357-360
Brushes 134-136, 136
Button box 80-87
Button menus 80-87
Byte 84



2 Index

Cabinet projection (see Oblique projection)
CAD 3-4, 7, 14, 80, 82, 93, 103-128,
286-287, 295, 3, 7, 14, 93, 103-128,
287, 295
centerlines, using 305, 307, 305, 307
commands (see Commands)
descriptive geometry 9, 880-908,
916-937, 944-961, 9, 880-908,
916-937, 945-961
design 5-8, 19-27, 32-79, 7-8,
19-27, 32-79
developments 998-1023, 999-1023
dimensioning 517-519, 517-519
fasteners 662—-689, 662—689
gears 711-738, 712-738
geometric construction 200-239,
200-239
lettering 174197, 174-197
machining 110, 478-513, 840-851,
110, 478-513, 840-851
multiview projection 286-326,
286-326
revolution, 3D part 958-960, 958-961
pictorials 8082, 447463, 81, 447463
sections 368-373, 368—-373
springs 702-701, 702-704
threads 674-677, 674-677
tolerancing 622-625, 622-625
welding 780-802, 780-802
CAD/CAM (see also CAD) 3—-4, 7, 13-14,
82-84, 93, 98-100, 124-128, 192-197,
224-239, 280, 287, 295, 478-513, 3-4,
7-8, 13-14, 93, 98-100, 124-128,
192-197, 224-239, 478-513, 811
CNC 13-14, 80-84, 92, 93, 98-100,
124-128, 13-14, 81, 93, 98-100,
124-128
dies 484, 405-513, 840-851,
504-513, 840-851
fixtures 286, 504—513, 840-851,
504-513, 840-851
group technology 504—513, 840-851,
504-513, 840-851
manufacturing and machining 110,
478-513, 840-851, 110, 478-513,
840-851
finishing pass 505-513, 505-513
islands 505-513, 505-513
pocketing 505-513, 505-513
profiling 505-513, 505-513
rough cutting 505-513, 505-513
mold design 505-513, 505-513
NC (see CNC) 13-14, 81, 99-100,
110, 504-513, 13-14, 81, 99-100,
110, 504-513
process planning 504505, 504-505
programming 505-513, 505-513
continuous path 505-513,
505-513
point-to-point 505-513, 505-513
quality control 504513, 504-513
robotic 99-100, 511-513, 99-100,
511-513
library 99~-100, 511-513,
99-100, 511-513
simulation 99-100, 511-513,
99-100, 511-513

workeell 99-100, 511-513,
99-100, 511-513
work envelope 99-100, 511-513,
99-100, 511-513
sheet metal 988—-991, 1016-1018,
988-991, 1016-1018
shop layout 67, 812-850, 7, 813-851
software (see also Software applications,
Pro E)
technical publications 6, 6
tool design 480, 480
tooling 480, 505-513, 841-851, 480,
505-513, 840-851
tool (cutter) path generations,
505-513, 840-851, 505-513
programming, simulation, and
verification 505-513, 840-851,
505-513, 840-851
CAE 13-14, 81, 99-100, 110, 504-513,
13-14, 81, 99-100, 110, 504-513
CALCULATE AREA command 936, 936
Calipers 490, 490
CAM (see also Computer aided
manufacturing) 80, 98, 98, 124128,
478-513, 478-513
Cams 742-755, 742-755
classes 745-747, 750, 745-747, 750
cycloidal motion 745-747, 750,
745-747, 750
harmonic motion 745-747, 750,
745-747, 750
parabolic motion 745-747, 750,
745-747, 750
uniform motion 745-747, 750,
745747, 750
dimensioning 753-755, 753-755
displacement diagram 750-751,
750-751
drawing 752-755, 752—755
drum cam (cylindrical) 750-751,
750-751
flat plate cam 750-751, 750-751
followers 742, 750, 750—751
roller 750-752, 750—-752
terms 743-745, 743-745
Career, drafting 3-5, 10, 3—-4
Casting 322, 493-495, 322, 493—-495
datum planes 493-495, 517, 493-495
details 322, 493-495, 322, 493-495
die 484, 493495, 840-851,
493-495, 840-851
draft angle 493-495, 493—495
drawings 7, 493-495, 493495
fillets 322, 447-463, 493-495, 322,
447-463, 493-495
gravity 493-495, 493-495
injection molding 493-495, 493495
patterns 493—-495, 493—-495
pressure 493-495, 493-495
rounds 322, 493-495, 322, 493-495
sand 493-495, 493495
taper 493-495, 541-542, 493-495,
541-542
tooling points 493—-495, 505-513,
840-851, 493-495, 505-513,
840-851
Catalog parts 840-851, 840-851

Cavalier projection (see Oblique projection)
Centerlines 305, 307, 307, 307
Chamfer 228-232, 540-541, 228-232,
540-541
Checker 3—4, 4
CIM (computer integrated manufacturing)
13, 80-81, 87, 499, 13, 87, 499
CIRCLE command 235-237, 235-237
Circles 263-267, 421-432, 263-267,
421-432
in isometric 421-432, 421-432

" Civil engineer 10-11, 95, 11, 95

Civil engineer’s scale 139-141, 139-141
Civil engineering 10-11, 95, 139-141, 11,
95, 139-141
Collars 682, 684
COLOR command 984-987, 984-987
Commands (CAD) 224-239, 224-239
ARC command 237, 237
ARRAY command 733-735, 959-960,
733-735, 959-961
BALLOON command 822-824,
822-824
CIRCLE command 235-237, 235-237
CLOSE command 130
COLOR command 984-987, 984-987
CUT PLANE command 371-373,
083-987, 371-373, 983-987
DIMENSION command 174, 563, 563
DISTANCE command 907 -908,
907-908
DRAW LINE command 233-235,
907-908, 233-235, 907-908
DTEXT command 174, 194-197,
194197
ELLIPSE command 219-224,
421-432, 219-224, 421-432
FILLET command 237, 237
FOLD VIEW command 936-937,
936-937
HATCH command 399-373, 369-373
HIDE command 984-987, 984—-987
INTERSECT SURFACE command 297,
983, 983-984
LINE command 233-235, 907-908,
233-235, 907-908
LIST command 560
MEASURE command 561
MEASURE ANGLE command 561,
907-908, 907-908
MEASURE DISTANCE command 561,
907-908, 907-908
MIRROR command 323-324, 324
OBJECT SNAP command (OSNAP)
227, 227
OFFSET command 907-908, 907-908
OSNAP command 227, 227
PAN command 984—-987, 984987
POLYGON command 210, 238, 210,
238
ROTATE command (see ARRAY
command) 959-960, 959-961
ROTATE3D command 959-960,
959-961
SETVAR command 565
SKETCH command 276-277, 276-277
SOLBOX command 984-987, 984987



SOLCONE 984-987, 984-987

SOLCYL command 984-987, 984-987

SOLMESH command 984-987,
984987

SOLSPHERE command 984987,
984987

SOLSUB command 983-987, 983—-987

SOLUNION command 983-987,
983-987

SOLWEDGE command 983-987,
983-987

STYLE command 194-197, 194-197

TEXT command 174, 194-197,
194-197

VPOINT command 984-987, 984-987

VIEWPORTS command 324-325,
324-325

ZOOM command 566-567, 984987,
566-567, 984-987

ZOOM WINDOW command 566-567,

984-987, 566—567, 984—987
COM (computer output microfilm) 131,
831, 838, 131, 831, 839
Compass 146-148, 163-164, 146148,
163-164
beam 146-147, 163-164, 146-147,

163-164

bow 146-147, 163-164, 146—147,
163-164

drop 146-147, 163-164, 146-147,
163-164

inking 146-148, 163166, 146148,
163-166

leads 146—-147, 163—-164, 146—147,
163-164

sharpening 146-148, 146—148,
163-164

Compass leads 146-148, 163-164,
146-148, 163-164

Computer-aided design (CAD) (see CAD)

Computer-aided engineering (CAE) (see
CAE)

Computer-aided manufacturing (CAM) (see
also CAM) 80, 98, 98, 124-128,
478-513, 478-513

Computer integrated manufacturing (CIM)
(see also CIM) 13, 80, 81, 87, 499, 13,
87, 499

Computer numerical control (CNC) (see
also CNC) 13-14, 81, 99-100, 100,
124-128, 478-513, 13~14, 81, 99-100,
124-128, 478-513

Computer output microfilm (COM) (see also
Aperture card) 131, 831, 838, 131, 831, 839

Computers 13, 840-851, 13, 840-851

Computers in manufacturing 13, 100,
124-128, 478-513, 840-851, 13, 100,
124-128, 478-513, 840851

Concurrent engineering 100, 124-128,
478-513, 840-851, 13, 100, 124~128,
478-513, 840-851

Cone developments 972-974, 978-979,
972-974, 978-979, 981

Cones 219-224, 972-974, 219-224,
972-974

Conics 219-224, 972-974, 219-224,
972-974

Constructive solid geometry (CSG) 980, 980

- Conventions 308

Coordinate measuring machine (CMM)
480-513, 480-513

Coordinates 546—547, 546547

Counterbore 321-322, 536-537, 321-322,
536-537

Counterdrill 321-322, 536-537, 321-322,
536-537

Countersink 321-322, 536-537, 321-322,
536-537

Crosshatching (see Section lining) 342373,
343-373

Computer-aided manufacturing (see CAM)
80, 98, 478-513, 98, 478-513

CNC (computer numerical control) 13-14,
81, 99-100, 505-513, 13-14, 81,
99-100, 505-513

CPU (central processing unit) 83, 83

Cursor 80-87

Cursor button 80-87

Curved surfaces 307, 317-319, 530-537,
307, 317-319, 530-537

Cutter path 505-513, 505-513

Cutting plane 343-346, 350-351,
967-969, 343-346, 350-351, 967-969

Cutting plane line 343-346, 350-351,
967-969, 343-346, 350-351, 967-969

Cylinder developments 203, 971-972,
976-977, 999, 1009-1011, 203,
971-972, 976~977, 1000, 1009-1011

Cylinders 203, 971-972, 976-977, 203,
971-972, 976-977

Datum 517, 551-552
Decimal scale 518-519, 518-519
Descriptive geometry 9, 880-908,
916-937, 944-961, 9, 880-908,
916-937, 945-961
CAD 9, 80, 904-908, 935-936, 9,
904-908, 935-936
fold line 286-289
lines 880-908, 946-953, 880-908,
946-953
angle between 901-904, 901-904
azimuth 889-890, 889-890
bearing 888889, 888-889
foreshortened 316, 886887, 316,
886887
grade 890-893, 890—893
inclined 316, 886-887, 316,
886887
intersecting 319, 894-895, 319,
894895
level 890-893, 890-893
mining applications 883, 883
multiview projection 885-886,
885-886
nonintersecting 886—-887, 895,
886-887, 895
oblique 317-318, 317-318
parallelism 895-896, 895-896
perpendicular 896-897, 896897
point view 883-884, 888, 897,
883884, 888, 897

Index E‘“B

principal 289, 886-887, 289,
886-887
frontal 289, 886887, 289,
886-887
horizontal 289, 886-887,
289, 886-887
profile 289, 886887, 289,
886887
projection 289, 886—887, 289,
886-887
shortest distance between
897-899, 901, 887-889,
901
slope 890-893, 890—893
true length 313-316, 887-888,
313-316, 887-888
vertical 287
visibility 894, 894
notation key 882, 882
planes 916937, 952-955, 916-937,
952-955
angle between (dihedral angle)
932, 933
cutting plane 932, 967-969,
967-969
edge view 317, 919-920, 952,
967-969, 317, 922, 952-953,
967-969
inclined 918, 920
oblique 317-318, 317-318,
918-920, 920, 922
parallelism 926-927, 926~927
perpendicularity 926927,
926~927
piercing points 927-928,
932-935, 927-928, 932-935
principal 289, 917, 918
frontal 289, 917, 918
horizontal 289, 917, 918
profile 289, 918, 918
representation 916-917,
916-917
shortest distance between
924-926, 924-926
slope 921-924, 921-924
strike 921-924, 921-924
true length lines on 918-920,
919-920, 922
true size (shape) 309-316,
309-316, 918, 922, 952-953,
922-923, 952-953
vertical 287, 918, 919
points 880-908, 944-946, 880-908,
944946
revolution (rotation) 944-960,
945-961
edge view using 317, 952, 317,
952~-953
lines 946-951, 946-951
cone locus 951-952,
951-952
planes 952-955, 952-955
true size using 309-316,
952-953, 309-316,
952-953
point 201, 883-884, 944-946,
201, 883-884, 944-946
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Descriptive geometry continued
revolution (rotation) continued
solid 958, 959
CAD 7, 14, 80-82, 92-93,
450-463, 956, 958-960,
7, 14, 93, 450463,
956-957, 959-961
Design 3D (see also Pro E and Parametric
design) 7, 14, 19-27, 32-79, 80,
103-128, 450-463, 813-850, 7-8, 14,
19-27, 32-79, 103-128, 450463, 814,
851
Design considerations 8, 23, 32-79, 8,
32-79
appearance 23-24, 23-24
constraints 23, 23
costs 23, 23
environment 24, 24
function 23, 23
interchange ability 23, 23
maintenance 23-25, 23-25
materials 23, 23
product life 23-25, 23-25
reliability 23-25, 23-25
safety 23-25, 23-25
standardization 23, 23
Design engineering 17-23, 103-128,
812-850, 17-23, 103—-128, 811-851
Design for manufacturability (see DFM)17,
32, 81, 95-96, 480-513, 81, 96,
480-513
Design models 5, 13, 17-21, 5, 13, 18-21
Design process 7-9, 17-21, 32-79,
812-850, 7, 17-21, 32-79, 812-851
analysis 17, 45-50, 5658, 45-50,
56-58
creative solutions 39-40, 39—-40
design choice (decision) 50-52, 50—52
development 52-59, 10, 52-59
evaluation 40-45, 40-45
marketing and sales 59-66, 59-66
overview 34-36, 34-36
problem identification 37-39, 37-39
production 59-66, 812-851,
659-666, 812-851
project examples 66—73, 1070—-1085,
66-73, 1070-1085
summary 74-79, 74-79
Design project 1070-1085, 1070-1085
Design sketches 33-77, 33-77
Design supervisor 3—-4, 3-4
Design testing 40—45, 40—45
Designer, junior 3—4, 4
Designer, layout 3—4, 4
Designer, senior 3—4, 4
Designer 3, 4
Designing 3, 4
Detail drawings 519, 810-850, 811-851
checklist 568-570, 830-831, 568-570
revisions 829-830, 829-830
Detailer 3—-4, 4
Developments 998-1023, 999-1023
bend allowance 1001, 1001
bend line 1001, 1001
blank 1002, 1002
CAD 1003, 10221023, 1004,
1022-1023

cones 219-224, 972-974, 999,
1011-1013, 219-224, 972-974,
999, 1011-1013

curved surfaces 307, 317-319,
530-537, 1008-1013, 307,
317-319, 530-537, 1008-1013

cylinders 203, 971-972, 976-977,
999, 1009-1011, 203, 971-972,
976-977, 1000, 1009—1011

flat patterns 1003-1004, 1022-1023,
1003-1004, 1022-1023

lap 1001, 1001

models 1000-1023, 1001-1023

nesting 1003-1004, 1003—-1004

packaging 998, 1005, 1005

pattern 998, 1003—1004, 1003-1004

prisms 203, 975-976, 999, 1005-1006,

203, 975-976, 1000, 10051006
pyramids 999, 1006—1008, 1000,
1006—1008
seam 1001-1002, 1001-1002
sheet-metal 1001-1004, 1001-1004
single-curved surfaces 1009, 1009
spheres 974-975, 1020-1022,
974-975, 1020-1022
tab 1001, 1001
transition pieces 1014—-1015, 1018,
1014-1015
triangulation 1014-1015, 1018-1020,
1014-1015, 1018—-1020
true length diagram 1006, 1013,
1013-1014
types 1000
DFM (see also Design for
manufacturability)17, 32, 81, 95, 96,
480-513, 81, 96, 480-513
Diameter 532-537, 532-537
Diazo process 131-132, 831, 131-132, 831
Dies (see also Manufacturing processes) 484,
840-851, 840-851
Dihedral angle 932, 933
Digitizer plotter 83, 86, 90-91, 90-91
Digitizing 83
Digitizing table 86, 87
Digitizing tablet 86, 87
DIMENSION command 174, 563, 563
Dimensioning 515-570, 516-569
ANSI Y14.5 14-15, 515-570,
516-569
angles 532-537, 532-537
arcs 532-537, 532-537
CAD 556-570, 556-570
arrowhead variations 561, 561
associativity 566—-567, 566—-567
color 563, 984—-987, 563,
984-987
DIMENSION ANGLE command
567-568, 567-568
DIMENSION command 174, 563,
563
labels 563, 563
layers 562, 562
line types 562564, 562-564
menu 87-89, 563, 88-89, 564
SETVAR command 565,
STYLE command 194-197,
194-197

ZOOM command 566-567,
984-987, 566—-567, 984—-987
ZOOM WINDOW command
566-567, 984—987, 566567,
984-987
checklist 568-570, 830-831,
568-570
datum line 517, 551-552
datums 551-552
diameters 532-537, 532-537
dual 532-537, 532-537
center drill 542, 542
chamfers 540—-541, 540—541
chords 532-537, 532-537
fillets and rounds 322, 447-463,
493-495, 322, 447—-463,
493-495
feature based 556—560, 556—560
geometric shapes 543-546,
543-546
hole charts 552-555, 552—-555
hole patterns 552-555, 552555
holes 320-322, 536-537,
546-556, 320-322, 536537,
546-556
counterbore 321-322,
536-537, 321-322,
536-537
counterdrill 321-322,
536-537, 321-322,
536-537
countersink 321-322,
536-537, 321-322,
536-537
spotface 321-322, 536-537,
321-322, 536-537
keys and keyseats 542, 682687,
542, 683-687
knurling 485-489, 542-543,
485489, 542-543
machined surfaces 485-489,
485—-489
finish marks 545, 546
mating 545, 546
metric standard 517-519, 532,
518-519
offset 547, 907-908, 548,
907-908
outlines 534-537, 534-537
over dimensioning 532-537,
532-537
not-to-scale (NTS) 519, 529, 530
polar coordinate 551552, 552
radii (arcs) 532-537, 532-537
rectangular coordinate 546—547,
550-556, 546-547, 550-556
reference 555, 555
repetitive features 537-540,
537-540
rounding off 519
rounded ends 532-537,
532-537
sheet tolerance 515
symbols 85, 537-540, 537-540
symmetrical outlines 532-537,
532-537
tabular 552-555, 552-555



terms 517
actual size 517
datum 517, 551-552
datum feature 517
dimension 517
feature 517
limits of size 517
tolerance 515-517
threads 647 -662, 647 —662
tolerances
form 551-552
types 517-519, 517-519
decimal-inch 518-519,
518-519
dual 519, 519
fraction 518-519, 518-519
metric 517-519, 518-519
units 517, 565
angular 517, 526-528,
526-528
decimal 517-519, 518-519
Dimensions 520-531, 521-531
angular 526-528, 526—528
arrowheads 524, 561, 524, 561
centerlines, using 305, 307, 305, 307
chain line 617, 618
coordinate 546—-547, 546—-547
decimal inch 518-519, 518-519
diameter 534-537, 534—-537
hole depths 536-537, 536—537
dimension lines 150—-155, 520-521,
151-154, 520-521
dimetric axes 421-432, 421-432
dimetric projection 421-432, 421-432
extension lines 150-155, 521523,
151154, 521-523
finish marks 545, 546
grouping 524, 524
horizontal 524-525, 524-525
leaders 528-529, 528-529
lettering 174-197, 525-526, 174-197,
525-526
aligned 525-526, 525-526
unidirectional 525-526, 525-526
limited length and area 529-530,
529-530
location 544—-547, 544—547
millimeter 517-519, 532, 518-519
notes (local) 528-529, 547-550,
824-830, 528-529, 547-550, 824—830
fillets and rounds 322, 447-463,
493-495, 322, 447-463,
493-495
holes 536-537, 546-556,
536-537, 546556
oblique 317-318, 317-318
offset 547, 907-908, 548, 907-908
pictorials 812-851, 812-851
size 544—-547, 544-547
staggered 524, 524
spacing 294
symbols 537540, 537-540
vertical 287, 525, 525
Disk drives 84, 84
Display devices 80-85, 80-85
Display menu 87-89, 88—89
Dividers 161-163, 161-163

proportional 161-163, 161-163
using 161-163, 304, 161163, 304
DOD (Department of Defense) 14-15, 95
Drafter 3—4, 4
junior 3—-4, 4
senior 3—4, 4
Drafting 5, 5
brushes 134-136, 136
checklist 568-570, 830-831, 568-570
cleaning pad 136, 165, 136
conventions 308
equipment 130
instruments 130-136, 146-149,
159-166, 131-136, 146—149,
159-166
manual 5, 159-166, 5, 159—166
materials 130
pencils 134-136, 134-136
sheets 824, 825-828
tapes 134-136
techniques 130-136
tools 130-136, 131-136
Drafting machine 131-132, 131132
arm 131-132, 131-132
track 131-132, 131-132
Drafting table 131-132, 131-132
light 131-132, 131-132
Drafting tools 134
irregular curves 146, 164~165, 146,
164-165
protractor 144, 144
triangles 144—-145, 201-202, 208,
144-145, 201-202, 208
Drafting trainee 3—4, 4
DRAW LINE command 233-235,
907-908, 233-235, 907-908
Drawing format 149-150, 149-150
Drawing lines 150—155, 151-154
curved 150-155, 159-161, 151-154,
159-161
horizontal 150-155, 159-161
151-154, 159-161
sloping 150-155, 159-161, 151-154,
159-161
vertical 150-155, 159-161, 287,
151-154, 159-161
Drawing scale 138—143, 519, 138—143
Drawing sheets 149-150, 824, 149-150,
825-828
Drawings 810-850, 811-851
assembly 7, 810-851, 7, 811-851
design 7, 32-79, 812-813, 7, 32-79,
812-813
detail 7, 519, 811-851, 7, 812-851
engineering 6—7, 810-850, 7,
812-851
layout 6-7, 812850, 7, 813-851
mechanical 6-7, 10-11, 18,
818-833, 11, 18-19, 818-833
plotting 90-95, 831, 90-95, 831
production 7, 812-833, 812-833
revisions 829-830, 829-830
Drawings, keeping clean 165
Drawing tools (see drafting tools)
Drill bit 483-484, 483—484
Drill jig 483-484, 483-484
Drilling 483-484, 483484
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Drum plotter 90, 90

Dry cleaning pad 136, 165, 136

DTEXT command 174, 194-197,
194-197

ECM (electrochemical machining) 499
edge view of surface 317, 967-969, 317,
967-969
EDM (electrical discharge machining) 499
Electrical engineering 10-12, 11-12
Electronic design 10-12, 93, 11-12, 93
Electronic drafting 10-12, 93, 11-12, 93
abbreviations Appendix B
ANSI standards 14—15, 95, 522523,
578-635, 522523, 578-635
IC (integrated circuits) 10-12, 11-12
lines 150-155, 151-154
menu 87-89, 88-89
PCB (printed circuit boards) 93, 93
assembly drawing 812-850,
811-851
plotting 90-95, 831, 90-95, 831
terminal areas 82
silicon chips 10-12, 11-12
symbols 85, 537-540, 537-540
templates 145-146, 145-~146
Electronic engineer 93, 93
Electronic pen 87, 89, 89
Electrostatic plotter 90-91, 90-91
Elevators 718, 718
Ellipses 219-224, 219-224
ELLIPSE command 238, 238
Engineer 3-4, 4
Engineer, chief 3-4, 4
Engineering design 7, 308, 7, 308
Engineering office 3-4, 81, 81
Engineer, registered 4
Engineering graphics 2, 2-1031, 3-1031
English units (see US Customary Units)
Enlarged views 309, 309
Erasers 136-138, 136-138
Erasing 136—-138, 136-138
Erasing machine 136-138, 136138
Erasing shield 136-138, 136-138
Evinrude 303, 303
Exploded assemblies (pictorial) 812-851,
813-851
Extruding 495-496, 496

Fabrication drawings 812-851, 812-851
Facing 485-489, 485-489
Fasteners 662—-689, 662—689
CAD 674-677, 687-689, 674-677,
688-690
bolts 664666, 664—666
collars 682, 684
keys and keyseats 542, 682-687, 542,
683-687
nuts 670-671, 670-671
pins (machine) 673, 678-680,
678—-680
clevis 679-680, 680
cotter 679-680, 680
dowel 679, 680
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Fasteners continued
pins (machine) continued
grooved 679, 680
spring 678-679, 679
straight 678, 678
tapered 678, 678
representation 671, 671
retaining rings 682-683, 683
rivets 680-682, 681682
screws 666-670, 666—-670
cap 667-669, 667-669
machine 666—-667, 666—667
set 669-670, 669—-670
selection of 646, 662
studs 662-664, 663—-664
washers 671-673, 671-673
Fillets 322, 447-463, 493-495, 322,
447-463, 493—-495
pictorial 322, 447-463, 493-495, 322,
447-463, 493-495
FILLET command 237, 237
Finite element analysis (FEA) 17, 97-98,
1049-1051, 97-98, 1049-1051
Finite element modeling (FEM) 17, 5658,
97-98, 1049-1051, 56-58, 97-98,
1049-1051
First—angle projection 290-292
Fixtures 286, 505-513, 840-851,
505-513, 840-851
Flat patterns (see Development)
Flatbed plotters 90-91, 90-91
Flexible curve 146, 164-165, 146, 164—165
Flexible manufacturing systems 82, 82
Floppy disk drives 85, 85
Floppy disks 85-86, 85-86
Fluid power 760775, 760-775
actuators 773-774, 773-774
components 763-767, 763767
cylinders 763-767, 763767
diagrams 774-775, 775
fluid properties 767, 769-770, 769-770
hydraulics 760, 763-767, 763—-767
mechanical advantage 762
pneumatics 760, 763-767, 763—-767
pumps 771-772, 771-772
reservoir 762, 770, 762
symbols 761, 763-767, 763-767
systems 763-767, 763—767
terms 761-762, 761762
valves 764767, 772-773, 764767,
772773
FOLD VIEW command 936-937, 936-937
Forging 496, 496
French curve (see also Irregular curve) 146,
164-165, 146, 164-165
Frontal auxiliary view 9, 387-405, 9, 387—405
FSCM (Federal Supply Code for
Manufacturers) 820-824, 820—-824
Full sections 353, 354-355
Function box 86, 86
Function keys 86, 86

GD&T (see Tolerancing)

Gears 711-738, 712-738
backlash 720, 720
blanks 713, 713

CAD 733-735, 733-735
diametrical pitch 717-721, 717-721
dimensioning 515-570, 722-725,
516-569, 722-725
pinion 711, 722, 722
rack 711, 722, 722
representation (drawing) 722-725,
723-725
serrations 713
shaft angle 713
specifications 715-725
spline 713, 722, 722
teeth 712-713, 712-713
formulas 717, 719-720, 731,
719-720, 731
helix angle 720-721, 721
involute 717
line of action (pressure line)
712-713, 713
outlines 720, 720
pressure angle 712-713, 718, 713
thickness 720, 720
terms 713, 717, 730-731,
types 713-721, 713-721
bevel (miter) 713, 725, 730-732,
730-732
helical 713, 720-721, 720-721
internal (ring gear) 713-715,
713-715
miter (see Bevel) 713, 725,
730-732, 730-732
spur 713-720, 729, 713-720, 729
worm 713, 732734, 732-734
Geometric constructions 200-239,
200-239
bisectors 207, 207
angle 207, 207
line 207, 207
CAD 226-239, 226-239
arcs 237, 532-537, 237, 532-537
circles 263-267, 421-432,
263-267, 421432
ellipses 219-224, 421-432,
219-224, 421-432
lines 226-239, 226—-239
polygons 201-202, 212-213,
201-202, 212-213
points 233, 233
circles 207-208, 207-208
conics 219224, 972-974, 219-224,
972-974
dividing a line 206-207, 206—207
parallel line method 206-207,
206-207
vertical line method 206-207,
206-207
ellipse 219-224, 219-224
fillets 322, 447-463, 493-495, 322,
447-463, 493—-495
helix 200, 224-226, 200, 224-226
hexagon 211, 211
hyperbola 219-224, 972-974,
219-224, 972-974
octagon 211-212, 211-212
ogee curve 218-219, 218-219
parabola 219-224, 972-974,
219-224, 972-974

parallel lines 201, 203, 308, 201, 203,
308
pentagon 202, 211, 202, 211
perpendicular lines 201, 203, 201, 203
polygons 201-202, 212-213,
201-202, 212-213
rectifying 218-219, 218-219
spiral of Archimedes 224-225,
224225
squares 210-211, 210-211
tangencies 213-218, 213-218
triangles 201-202, 208, 201-202, 208
Geometric dimensioning and tolerancing
(GD&T) (see also Tolerancing) 576—635,
577-635
Geometric forms 201-239, 201-239
angles 202-203, 202-203
circles 207-208, 207—-208
curved surfaces 307, 317-318,
530-537, 307, 317-318, 530-537
cylinders 203, 971-972, 976-977,
203, 971-972, 976-977
helix 200, 224-226, 200, 224-226
lines 201-203, 201-203
parallel 201-203, 201-203
perpendicular 201-203, 201-203
points 201, 233, 233
polygons 201-202, 212213,
201-202, 212-213
CAD 226-239, 226-239
regular polygons 201-202,
212-213, 201-202, 212-213
quadrilaterals 201-202,

201-202
triangles 201-202, 208,
201-202, 208

prisms 203, 975-976, 203, 975-976
pyramids 999, 1006—1008, 1000,
1006—-1008
regular solids 204-206, 204-206
Glass box theory 287-294, 287-294
Glossaries See Appendix A
Graphics tablets 86
Gravity probe B 27-31, 27-31, 286
Grids 263-267, 421-432, 263-267,
421-432
Grinding 488-489, 488-489
Gyrocompass 947, 947

Half sections 353, 355
Hard copy 82
Hardware 82-83, 83
Hatch patterns (see Section lining) 342—-373,
343-373
Heat treatment 499, 499
annealing 499, 499
hardening 499, 499
normalizing 499, 499
punching 497499, 498—499
quenching 499, 499
tempering 499, 499
Helicoids 224-226, 224-226
Helix 200, 224-226, 200, 224-226
Hexagon 211, 211
Hidden lines 150—155, 306—307, 151—-154,
306-307



HIDE command 984-987, 984—987
Hole representation 320-322, 536-537,
320-322, 536-537
counterbore 321-322, 536-537,
321-322, 536537
counterdrill 321-322, 536-537,
321-322, 536-537
countersink 321-322, 536-537,
321-322, 536-537
spotface 321~322
HVAC 966
Hyperbola 219-224, 972-974, 219-224,
972-974

IC (integrated circuit) 10-12, 11-12
Image planes 288-294, 288-294
Industrial designer 3—4, 21, 21
Input devices 84-86, 84-86
Instruments 130—131, 146149, 131,
146-149
compass 146-148, 163-164,
146-148, 163-164

dividers 161163, 304, 161-163, 304

inking 146-148, 165-166, 146148,
165-166
Instrument drawings 159-166, 159-166
Intersecting surfaces 319, 966-991, 366,
967-991
Intersections 966991, 967-991
CAD 980, 983-991, 980, 983-991

cone and cylinder 972-974, 978-979,

972-974, 978-979, 981
cone and prism 972-974, 982,
972-974, 982
cone and sphere 972-974, 972974
cones 219-224, 972-974, 219-224,
972-974
conic sections 219-224, 972-974,
219-224, 972-974
ellipse 219-224, 972-974,
219-224, 972-974
hyperbola 219-224, 972-974,
219-224, 972-974
parabola 219-224, 972-974,
219-224, 972-974
cylinder and prism 971-972,
971-972
cylinders 203, 971-972, 976-977,
203, 971-972, 976-977
line of intersection 966
plane and plane 967-969, 967-969

plane and cylinder 969-970, 969-970

plane and prism 969-970, 969-970
plane and sphere 974975, 974-975
prism and cylinder 975-976,
975-976
prisms 203, 975-976, 203, 975-976
sphere and cylinders 974-975, 982,
974-975, 982
Irregular curve 146, 164-165, 146,
164-165
1SO (International Standards Organization)
95, 292, 292
ISO drawing 95
Isometric drawing 421-432, 421-432

angles 263-267, 313, 421-432,
532-537, 263-267, 313, 421-432,
532-537

arcs 532-537, 532-537

arrowheads 524, 561, 524, 561

axes 421-432, 421-432

box method 286-305, 286-305

centerlines 150-155, 305, 307,
151-154

circles 207-208, 207-208

dimensioning 305, 305

ellipses 219-224, 219~224

grids 263-2067, 421-432, 263-267,
421-432

hidden lines 150-155, 306-307,
151-154, 306-307

isometric lines 421-432, 421-432

nonisometric lines 263-267,
421-432, 263267, 421-432

offset dimensions 547, 548

Isometric projection 421-432, 421432

Jigs 17, 286, 840-851, 840-851

JIS (Japanese Industrial Standards) 14-15,

95
JIT (just-in-time) 80-81, 81
Joystick 88-90, 88-90

Keyboards 86, 86
Keyboard entry 86

Keys, keyseats, and keyways 542, 682—687,

542, 683-687
dimensioning 542, 682-687, 542,
683-687
design 682-687, 683687
Knurling 485-489, 542-543, 485—489,
542-543

Landscape architecture 10—11, 93-94, 11,

93-94
Laser plotter 90-91, 90-91
Laser printer 90, 90
Lathe 485-489, 485—489
Layout designer 3-4, 7,4, 7
Layout drawings 3, 812-850, 812-851
Lead 134-136, 134136
compass 146-147, 163-164,
146-147, 163-164
plastic 146—-147, 146147
Leroy set 189-191, 188-191
Lettering 174-197, 174-197
aids 175-185, 176—189
alphabet 174-197, 174-197

ANSI 14-15, 95, 176-186, 176—186

appliqués 188-191, 188-191
CAD 191-197, 191-197

DTEXT command 174, 194-197,

194-197

STYLE command 194-197,
194-197

TEXT command 174, 194-197,
194-197
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text fonts 174, 194-197, 194-197
text justification 194-197,
194-197
text menu 88-89, 194197,
88-89, 194-197
text variations 194—-197, 194-197
composition 174-197, 175-195
extended 194-197, 194-197
form 174-186, 174-186
fractions 185-186, 185-186
frechand 174-186, 174-186
Gothic alphabet 176-186, 190,
176-186, 190
guide 176-186, 176—-186
guidelines 176-186, 176-186
heights 176-186, 176-186
inclined 175-197, 316, 175-197, 316
justification 194-197, 194-197
Leroy 188-191, 188-191
lowercase 176-185, 176-185
manual 174-188, 175-188
methods 174-197, 175-197
notes 187-188, 528-529, 547-550,
824-830, 187-188, 528-529,
547-550, 824-830
parts list 187-188, 820-824,
187-188, 820-824
phototypeset 188-190, 188190
preprinted 188-190, 188-190
printed 188-190, 188-190
spacing 179-185, 179-185
standard 178-185, 178—185
stroke sequence 178-185, 178—185
styles 194-197, 194-197
templates 189-191, 189-191
transfer 189-191, 189-191
uniformity 178-185, 178-185
uppercase 175~-185, 175-185
vertical 175-187, 175-187

Library 89

parts 89, 89
symbols 85, 537-540, 537-540

Light pen 87, 89, 89
Light table 131-132, 131
Limits and fits (see also Tolerancing)

620-635, 620-635

calculating 620-621, 628-633,
620-621, 628-633

clearance 620-621, 620-621

force 627, 627

hole basis system 629-630, 630

interference 620-621, 620-621

limits 620-621, 620-621

locational 543-546, 621, 626,
543-5406, 626

metric 517-519, 629-631, 518-519,
630-631

preferred 621, 627-628, 627-628

Renard preferred numbers 620621,
620-621

shrink 627

single 620

tables 627, 627

tolerance zones 627628

transition 620-621, 620-621

LINE command 233-235, 907-908,

233-235, 907-908
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Line fonts (see text fonts under Lettering)
Line of sight 286-292, 343-346, 286-292,
343-346
Lines (see also Drawing lines)
CAD 226-239, 226-239
heavy 150-155, 151-154
medium 150-155, 151-154
parallel 150-155, 151154
perpendicular 150-155, 151-154
printable 150-155, 151-154
thin 150-155, 151154
Line thicknesses 150-155, 151-154
Line types 150-155, 151-154
ANSI 150-155, 151-154
break 150-155, 151154
centerlines 150-155, 305, 307,
151-154, 305, 307
construction 150-155, 151154
cutting plane 150-155, 967-969,
151-154, 967-969
dimension 150-155, 305, 519-521,
151-154, 305, 519-521
extension 150-155, 521-523,
151-154, 521-523
hidden 150-155, 151-154
leader 150-155, 528-529, 151-154,
528-529
phantom 150-155, 151154
section 150-155, 151-154
viewing plane 150-155, 151-154
visible 150-155, 151-154
LIST command 560, 905-905, 905-906

Machining center 485-489, 485-489
turning 485-489, 485-489
vertical 485-487, 485-487
Machine tool operations (see also
Manufacturing processes and CAD/CAM)
80-84, 92-93, 98-100, 110, 478-513,
81, 93, 98-100, 110, 478-513, 811
boring 484489, 484489
broaching 484, 484
CNC (see also Computer—aided
manufacturing) 13-14, 81, 84,
99-100, 485-513, 13-14, 81,
99-100, 485-513
drilling 483-484, 483-484
counterboring 483-484, 483-484
countersinking 483-484,
483484
reaming 483 -484, 483-484
spotfacing 483484, 483-484
grinding 488-489, 488—489
milling 485-489, 485-489
end 487-489, 487-489
face 487-489, 487-489
finishing pass 485-489, 485-489
islands 485-489, 485-489
plane 485-489, 485-489
pocketing and profiling 485-489,
485-489
shell 485-489, 485-489
planning and shaping 485-489,
485-489
sawing 487, 490, 490
turning 485-489, 485-489

Magnetic disk 85-86, 85-86
Magnetic tape 85-86, 85-86
Manual drafting 5, 5

Manufacturability (see also DFM and Design
for manufacturability) 17, 32, 81, 95-96,

480-513, 81, 96, 480-513,
Manufacturing 17, 478-512, 479-512
Manufacturing design 10-11, 17, 11
Manufacturing engineering 10-11, 17, 11
Manufacturing processes (see also Machine

tool operations and CAD/CAM) 80-84,

92-93, 98-100, 81-84, 93, 98,

478-513, 478-513, 811

CAD/CAM 4, 10-14, 80-84, 92-93,
98-100, 124-128, 478-513, 11,
13-14, 81-84, 93, 99-100,
124-128, 478-513, 811

automated 504-513, 504-513

casting (see also Casting) 322,
493-495, 322, 493-495

extruding 495-496, 496

forging 496, 496

cold 496, 496
drop 496, 496
punching 497-499, 498—499
blanking 497-499, 498—499
cutting 497-499, 498—-499
perforating 497-499, 498—499
piercing 497-499, 498—-499
shearing 497-499, 498—-499
stamping 496-498, 496-498
Mapping 95, 95
Marine engineering 10-11, 11
Market analysis 17
Material specification, section 347-348,

347-348
Materials (see also Heat treatment) 499,

499
MEASURE command 561
MEASURE ANGLE command 561,

906-908, 906-908
MEASURE DISTANCE command 561,

906-908, 906—-908

Measurement, standards 14—16, 516-518,

516-518
SI 14-15, 516-517, 516
US 14-15, 517, 517
Measuring 561, 906-908, 906—-908
Mechanical design 7, 10-11, 18-19,
32-79, 95-96, 7, 11, 18-19, 32-79,
95-96
Mechanical engineering 10-11, 18-19,
95-96, 11, 18-19, 95-96
Mechanical engineer’s scale 141-143,
141-142
Media 93-85
Menus 87
Metric drawings 517-519, 518-519
Metric scale 143, 143
Metric units 517-519, 532, 518-519
Microfiche 131-132, 131-132
Microfilm 131-132, 131-132
Micrometer 490, 490
MIL (Military Standards) 14-15, 95
Milling 485-489, 485-489
Mills 485-489, 485-489
Mining engineering 10-11, 11

MIRROR command 323, 323-324

Modeling 18-22
modeling, CAD 4-5, 7, 17-21,
80-82, 92-93, 5, 7, 17-21, 81-82,
93
modeling, physical 5, 20-21, 287,
323-325, 5, 20-21, 287, 323-325
Models 17-21, 18-21
CAD 3D, 4, 6, 9, 13, 18-21, 80-82,
92-93, 287, 6-8, 13, 18-21, 81, 93,
287
mock-up 5, 5
presentation 5, 5
product 5, 17-18, 5, 18
prototype 5, 5
systems 20, 20
Mold design 505-513, 505-513
Mouse 88, 88
Multiview drawings, 286-326
one-view 292, 295, 295
multi-view 292-309
three-view 287-302, 287-302
two-views 292, 296
Multiview projection 286—-326, 286-326
adjacent views 286-300, 394—395,
286, 299-300, 394-395
angles 202-203, 313, 532-537,
202-203, 313, 532-537
blocking-out views 296-300, 297-301
CAD 7, 9, 80-82, 92-93, 224-239,
287, 295, 7, 81, 93, 224-239, 287,
295
drawing order 301, 301
glass box theory 287-293, 288, 293
auxiliary views 9, 387-405, 9,
387-405
fold line 287-289, 287-289
normal/natural method 287, 294
normal surface 309, 309
orthographic projection 286-326,
287-326
first-angle 290-292, 291-292
image planes 288-294, 288-294
line of sight 288-291, 343-346,
288-291, 343-346
third-angle 286-309, 287-309
precedence of lines 150-155, 151-154
projection symbol 292-293, 292-293
shape description 481-482, 481-482
surfaces and edges in views 311-313,
311-313
angle of inclination 316, 316
angled surfaces 311-313,
311-313
conical surfaces 219-224,
972-974, 219-224, 972-974
curved surfaces 307, 317-319,
530-537, 307, 317-319,
530-537
cylindrical surfaces 317-319,
317-319
edge view of surfaces 313, 317,
967-969, 313, 317, 967—-969
foreshortened surfaces 316317,
316-317
inclined surfaces 313, 316, 313,
316



intersecting surfaces 319, 319

oblique surfaces 317-318,
317-318

related surfaces and edges
313-319, 313-319

spherical surfaces 318-318,
317-318

tangent surfaces 322-323,
322-323

true shape/size surfaces and areas
306-316, 306-316

visualizing shapes and surfaces
311-316

views

adjacent 286-300, 394-395, 286,
299-300, 394-395

alignment 294-300

centerlines 305, 307, 305, 307

choice 286-300

curved 307, 317-319, 530-537,
307, 317-319, 530-537

features 286-307

description 286-307

divider method 304, 304

drafting 5, 5

conventions 308

enlarged 309, 309

hidden lines 306~307, 306—307

miter line method 302-304, 320,
302, 304, 320

parallel edges 308, 308

partial 308, 308

projection lines 288-289,
306-307, 289, 306—-307

radius method 304, 304

revolved 309-310, 360, 309-310,
360

rotated 309-310, 310

scale method 304, 304

selection 286-304, 286—-304

shape description of 309-310,
309-310

spacing 294~-298

visualization 286313, 286-313

Network 84
Networked system 84
NC (numerical control) (see also CNC)
13-14, 81, 99-100, 504-513, 1314,
81, 99-100, 505-513
NC tool paths 505-513, 505-513
Normal/natural method of projection 287,
294, 306
Normal surface 309, 309
Notes 528-529, 547-550, 824-830,
528-529, 547-550, 824-830
general 528-529, 547-550,
824-830, 528529, 547550,
824-830
local 528-529, 547550, 824-830,
528-529, 547-550, 824—-830
Numerical control (see NC and CNC)
13-14, 81, 99-100, 505-513, 13-14,
81, 99-100, 505-513
Nuts 670-671, 670-671

OBJECT SNAP command (see OSNAP)
Oblique projection 432-435, 432-435
axes 432-435, 432-435
cabinet 432-435, 432-435
cavalier 432~-435, 432-435
general 432435, 432-435
offset dimensions (measurements)
432-435, 546-547, 432-435,
546-547
Oblique surfaces 317-318, 317-318
Octagons 211-212, 211-212
OFFSET command 907-908, 907-908
Offset dimensions (measurements) 547,
907-908, 548, 907-908
Offset sections 547, 907-908, 548,
907-908
Ogee curves 218-219, 218-219
One-view drawings 292, 295, 295
Opposite-hand parts 323, 323
Orthographic projection (see Multiview
projection)
OSNAP command 227, 227
CENter 227, 227
ENDpoint 227, 227
MIDpoint 227, 227
INTersection 227, 227
TANgent 227, 227
Outline sections 352-353, 353

Packaging 1000, 1005, 1016-1018,
1016-1018
PAN command 984-987, 984987
Parabolas 219-224, 972-974, 219-224,
972-974
Paraboloids 219-224, 219-224
Parallel lines 201, 203, 308, 201, 203, 308
Parallel straightedge 132-133, 132-133
Parametric design 4, 103-128, 156—157,
192-193, 314-316, 450-463, 103-128,
156-157, 192193, 314-316, 450—-463
associative 119, 119
assemblies 111-113, 832-837,
111-113, 832-837
auxiliary views 398-399, 398-399
bill of materials 832-837, 832-837
blends 702-704, 702704
cams 748-749, 748—749
chamfers 228-232, 540-541,
228-232, 540-541
child 106, 106
constraints 105, 105
cross sectional views 363-366, 363—366
cut motion 503, 503
datum 108-109, 455-457, 517,
551-~552, 929-932, 108-109,
455-457, 551-552, 929-932
datum axes 900—-901, 900-901
dimensioning 556560, 556—560
drawing formats 156—157, 156~157
drawing views 314-316, 314-316
families 114-115, 114115
feature based modeling 104—109,
556-560, 104—-109, 556560
finite element analysis 1049-1051,
1049-1051
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gear teeth 726-728, 726-728
intersecting 988-991, 988-991
manufacturing 124-128, 500-503,
124-128, 500~503
notes 192-193, 528-529, 547-550,
824-830, 192—-193, 528-529,
547-550, 824~-830
packaging 1016-1018, 1016-1018
parent-child 111, 111
parametric dimensions 105, 105
part families 674—-677, 674677
patterning 726-728, 726—-728
pictorials 458-463, 458—463
Pro Manufacturing 500-503,
500-503
revolving features and parts 956-958,
956-958
rounds 228-232, 228-232
sheet metal parts 988-991,
1016-1018, 988-991, 1016-1018
sketching 105, 114-118, 156-157,
268-272, 105, 114-118, 156-157,
268-272
standard parts 674-677, 768-769,
674677, 768—769
springs 702-704, 702—-704
sweeps 702-704, 702—704
threads 674—-677, 674-677
tolerancing 622625, 622~625
view types 314-316, 314-316
welding symbols 794, 794
Part creation/design
Part profile
Partial auxiliary views 393394,
393-394
Partial views 308, 308
Parts list 820-824, 820-824
description 821-824, 821-824
FSCM (Federal Supply Code for
Manufacturer’s) 820—-824, 820—-824
part number 823-824, 823-824
quantity required 823-824, 823-824
PC CAD 93, 93
PCB (see also Printed circuit board) 93, 93
Pen plotter 87, 90-91, 90-91
Pencil 134-136, 134-136
cleaning 136, 165, 136
fine line 135-136, 135-136
lead 134-136, 134-136
lead holder 135-136, 135-136
mechanical lead holders 135-136,
135-136
sharpeners 135-136, 135-136
sharpening 134-136, 134-136
thin line 134-136, 134-136
wood 134-136, 134-136
Pencil sharpeners/pointers 135-136,
135-136
Perpendicular lines 150-155, 201, 203,
151~154, 201, 203
Perspective projection 435-443, 435-443
angle of vision 435-443, 435-443
cone of rays 435-443, 435-443
grids 435-443, 435-443
ground line 435-443, 435-443
height line 435-443, 435-443
horizon line 435-443, 435-443
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Perspective projection continued
one-point (parallel) 435-443, 435-443
picture plane 435-443, 435-443
station point 435-443, 435-443
two-point (angular) 435-443, 435-443
three-point (oblique) 435-443,
435-443
vanishing point 435-443, 435-443
Petrochemical plant design 10-11, 95, 11,
95
Photoplotter 91, 91
Physical models 5, 17, 21, 5, 21
Pictorial drawings 417-463, 418-462
assemblies 443-460, 812-851,
443-460, 812-851
axonometric projection 420-433,
420-433
dimetric 421-432, 421-432
isometric 421-432, 421-432
isometric drawing 421-432,
421-432
trimetric 421-432, 421-432
break lines 150-155, 444445,
151-154, 444—-445
CAD generated pictorials 80—82,
447-463, 81, 447-463
exploded assemblies 447-463,
812-851, 447-463, 812-851
fillets 447-463, 447-463
oblique projection 432-435, 432-435
cabinet 432-435, 432-435
cavalier 432435, 432-435
Perspective projection 435-443, 435443
one-point (parallel) 435-443, 435-443
two-point (angular) 435-443, 435-443
three-point (oblique) 435-443,
435-443
rounds 322, 435-443, 322, 435-443
shading and shadows 435-443,
435-443
single-plane projections 435—-443,
435-443
technical illustration 6-7, 12, 96-97,
443-460, 6, 12, 96-97, 443-460
threads 444-447, 444—447
Pins (see also Fastencrs) 673, 678-680,
678-680
Piping design 95-96, 95-96
Piping fabrication drawings 95-96, 95-96
Pipe threads 661-662, 661—-662
Planer 490
Planning 1071-1085, 1071-1085
Plant design 95, 95
Plastic lead 146-147, 163-164, 146147,
163-164
Plot 90-95, 831, 90-95, 831
Plotters 90-95, 831, 90-95, 831
digitizer 83, 86
drum 90-95, 90-95
electrostatic 90-95, 831, 90-95
flat bed 90, 90
laser 90-95, 90-95
pen 87, 89-91, 831
photoplotter 91, 91
Plotting 90-95, 831, 90-95, 831
POINT command 880-908, 944—-946,
880-908, 944-946

Pointing devices 88, 88
Points 233, 233
POLYGON command 210, 238, 210, 238
Polygons 201202, 201-202
Power plant 95-96, 95-96
Precedence of lines 150-155, 305,
151-154, 305
Primary auxiliary views 389390, 389-390
Printed circuit board (PCB) 93
software 82, 92-93, 93
Printers 91-92, 91-92
dot matrix 91-92, 91-92
jet ink 91-92, 91-92
laserjet 91-92, 91-92
letter quality 91-92, 91-92
Prism developments 203, 975-976, 203,
975-976
Pro Engineer 103-128, 156-157,
314-316, 450-4063, 103-128, 156—157,
314-316, 450-463
assemblies 104, 111-113, 832-837,
104, 111-113, 832-837
associative 119, 119
auxiliary views 398-399, 398-399
bill of materials 832-837, 832-837
blends 702-704, 702-704
cams 748-749, 748—-749
chamfers 228-232, 540-541,
228-232, 540-541
child, 106, 106
constraints 105, 105
cross sectional views 363-366, 363—-366
cut motion 503, 503
datum 108-109, 455-457, 517,
551-552, 929-932, 108-109,
455-457, 551-552, 929-932
datum axes 900-901, 900-901
design intent 104, 104
dimensioning 556—-560, 556—560
drawing formats 156-157, 156—157
drawing views 314-316, 314-316
families 113-114, 113-114
feature based modeling 104-114,
556-560, 104—114, 556—560
finite element analysis 1049-1051,
1049-1051
gear teeth 726-728, 728-728
intersecting 988-991, 988-991
manufacturing 124-128, 500-503,
124-128, 500-503
mate 832-837, 832-837
notes 192-193, 528-529, 547-550,
824-830, 192-193, 528-529,
547-550, 824-830
offset 832-837, 832-837
packaging 1016-1018, 1016—1018
part families 674-677, 674—677
PCs 120-122, 120-122
parent-child 111, 111
parametric dimensions 105, 556-560,
105, 556-560
patterning 726-728, 726728
pictorials 458-463, 458—463
Pro Manufacturing 500-503, 500—503
report mode 832-837, 832-837
revolving features and parts 956-958,
956-958

rounds 228-232, 228-232
sketch 105, 114-118, 156-157,
268-272, 105, 114-118, 156—-157,
268-272
sheet metal parts 988-991,
1016-1018, 988-991, 1016-1018
springs 702—-704, 702—-704
standard parts 674677, 768-769,
674-677, 768—-769
storage 122123, 122-123
sweeps 702-704, 702-704
threads 674—-677, 674—-677
tolerancing 622-625, 622—-625
view types 314-316, 314-316
welding symbols 785-794, 785-794
Product design 7-10, 17-18, 21-23,
32-79, 96, 7, 18, 21-23, 32-79, 96
optimization 26, 26
parameters 22, 22
tree 27, 27
Product development 17, 18-27, 480,
18-27, 480
Product engineering 17-18, 480, 18, 480
Production 17, 480-513, 812-850,
480-513, 812-851
Profile auxiliary views 393-393, 393-394
Programming 505-513, 840-851, 505-513,
840-851
Project planning 1071-1085, 1071-1085
Projection lines 288-289, 306, 288-289,
306
Projection symbol 292-293, 292293
Punching 497-499, 498-499
Pyramid developments 999, 1006-1008,
1000, 1006—1008
Pyramids 999, 1006-1008, 1000, 1006—1008

Quality control 504-513, 504-513

Random access memory (RAM) 83-84, 84
Rapid prototyping (RP) 5658, 5658
Read only memory (ROM) 83-84, 84
Reading a drawing 309-310, 309-310
Rectifying 218-219, 218-219
Reference plane method 395-397, 395-397
Removed sections 358-360, 358-360
Repetitive features 546—555, 546555
Reproduction equipment (see also Plotters)
132, 134, 831, 132, 134, 831
Reprograhics (see also COM) 131-134,
831, 838, 131-134, 831, 839
Resolution 82-92, 125-132
Retaining rings 682—-683, 683
Revisions 829-830, 829-830
Revolved sections 309-310, 360, 309-310,
360
Revolved views 309-310, 309-310
Right-hand parts 323, 323
Rivets 680-682, 681-682
Robotics 99-100, 511-513, 99-100,
511-513
library 99-100, 511-513, 511513
simulation 99, 100, 511-513,
511-513



workeell 99-100, 511-513, 99-100,
511-513
work envelope 511-513, 511-513
Robotics system 17, 99-100, 511-513,
99-100, 511-513
Robots 17, 99-100, 511-513, 99-100,
511-513
Room boss 3, 4, 4
ROTATE command (see ARRAY command)
959-960, 959-961
Rotated views 309-310, 310
Rounds 322, 322
pictorial 322, 493-495, 322, 493-495
RP (Rapid Prototyping) 56-58, 56—58
Runouts 323, 323

Sawing 487, 490, 490
Scales 138-143, 138—143
architect’s 140—-142, 140—-142
civil engineer’s 139-141, 139-141
mechanical engineers 141-143,
141-142
metric 143, 143
Scanners 91, 91
Screen cursor 80—-87
Screen menu 87-89, 88-89
Screw threads (see Threads) 647 —-662,
647-662
Screws (see also Fasteners) 662689,
662689
Secondary auxiliary views 389-390,
394-396, 389-390, 394-396
Section lines 150-155, 151-154
Sections (sectional views) 342-373,
343-373
arrows 342-373, 343-373
assemblies 367 -368, 367-368
breaks 367, 367368
CAD 368-373, 368-373
3D sections 371-373, 371-373
CUT PLANE command 371-373,
983-987, 371-373, 983-987
HATCH command 369-373,
369-373
hatch patterns 369-373, 369-373
INTERSECT SURFACE command
297, 983, 983-984
conventions 308, 342
cutting plane 343-346, 350-351,
967-969, 343-346, 350-351,
967-969
cutting plane line 343-346, 350-351,
967-969, 343-346, 350351,
967-969
general-purpose section lines 150-155,
151154
hidden lines in sections 348—-349,
348-349
identification (see view identification
letters) 351352, 351-352
intersections in section
line of sight (viewing direction)
287-292, 343-346, 288-292,
343-346
material specification 347-348, 347348

outline 352-353, 353
ribs in section 352-353, 353
rotated 309-310, 310
section lining 347-349, 347-349
section symbols (see Material
specification)
shafts in section 356-358, 356—358
spokes in section 357, 357
thin 352-353, 353
types 353-362, 353—-362
aligned 354
assembly 7, 812-850, 812-851
auxiliary view 9, 387-405, 9,
387-405
broken-out 357-360, 357-360
full 353, 354-355
half 353, 355
offset 353-354
removed 358-360, 358—-360
revolved 309-310, 360, 309-310,
360
view identification letters 351-352,
351-352
Set screw (see Fasteners)
SETVAR command 565
Sheet metal 988—-991, 1016-1018,
988-991, 1016—1018
Shafts 711-738, 712-738
Shape description 481-482, 481-482
Shaper 490
Sharpener 135-136, 135-136
Silicon chips (see also IC) 10-11, 12
Sketching 250-277, 250-277
angles 257-258, 257-258
arcs 257-258, 257-258
CAD 276-277, 276277
SKETCH command 276-277,
276-277
circles 207-208, 207-208
curves 257-258, 257-258
grids 253, 435-443, 435-443
line types 150-155, 251255,
151154, 251-255
lines 150-155, 251255, 151-154,
251-255
materials 250-252, 250-252
projection methods 258-269, 258—-269
isometric 263-267, 421-432,
263-267, 421-432
angles 263-267, 313,
421-432, 532-537,
263267, 313, 421-432,
532~537
arcs 263-267, 421-432,
263-267, 421-432
circles 263-267, 421-432,
263-267, 421-432
construction 263-267,
421-432, 263-267,
421-432
ellipses 219-224, 421-432,
219-224, 421-432
grids 263-267, 421-432,
263-267, 421-432
isometric lines 263-267,
421-432, 263-267,
421-432
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nonisometric lines 263-267,
421-432, 263-267,
421-432
multiview 258-267, 258-267
blocking-out views 258-267,
296-300, 258-267,
297-301
glass box theory 258-267,
287-294, 258-267,
288-294
view alignment 258-267,
293-294, 299, 293, 299,
view selection 258—-267, 292, 299
oblique 273-276, 432-435, 273-276,
432-435
axes 273-276, 432-435,
273-276, 432—435
cabinet 273276, 432-435,
273-276, 432435
cavalier 273-276, 432-435,
273-276, 432-435
third-angle 273-276, 286-292,
273-276
perspective 273-276, 435-443,
273-276, 435443
Software applications 82, 92
aerospace 10-12, 11-12
architecture 10-11, 93-94, 11-12,
93-94
CAM 80, 98, 124-128, 478-513, 98,
124-128, 478-513
civil 10-11, 95, 11, 95
electronic (see also Electronics and PCB)
10-12, 93, 11-12, 93
FEA and FEM 10-11, 56-58, 97-98,
11, 56-58, 97-98
landscape architecture 10—11, 93-94,
10-11, 93, 94
mapping 95, 95
mechanical design 10-11, 18-27,
32-79, 95-96, 11, 18-27, 32-79,
95-96
NC and CNC 13-14, 81, 99-100,
505-513, 13-14, 81, 99-100,
505-513
piping (see also Piping) 95-96, 95-96
plant design 32-79, 95, 32-79, 95
product design 10, 17, 21-27, 96,
21-27, 82, 96, 96
robotics 99-100, 511-513, 99-100,
511-513
space planning 1071-1085,
1071-1085
structural 10—-11, 94-95, 11, 94-95
technical illustration 6-7, 12, 96, 97,
6, 12, 96-97
SOLBOX command 984-987, 984—-987
SOLCONE 984-987, 984-987
SOLCYL command 984-987, 984-987
SOLMESH command 984-987, 984987
SOLSPHERE command 984—-987, 984-987
SOLSUB command 984-987, 984—-987
SOLUNION command 983-987, 983—-987
SOIWEDGE command 984-987, 984-987
Spheres 974-975, 974-975
Spindle 487
Spiral of Archimedes 224-225, 224-225
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Spokes 357, 357
Spotface 485-489, 485—489
Springs 695-707, 695-707
CAD 702-701, 702—-704
compression 696, 698-699, 696,
698—-699
constant force 696, 705
definitions 696
drawing 697, 705-706, 697, 705-706
from tooling libraries 697,
840-851, 840-851
extension 521-523, 696, 698,
521-523, 696
flat 696, 701, 701
garter 696, 699-700
extension 696
helical tension 698,
helical torsion 696, 698, 700, 705
mechanical 695
right-hand and left-hand 323, 696,
698, 323, 698
spiral torsion spring 700, 700
terms 696
washers 700-701, 701
Standards 14-15, 578-635, 578—635
ANSI 14-15 , 95, 578-635,
578-635
company 14-15
DOD 14-15, 95
ISO 14-15, 95, 292, 578-635, 292,
578-635
MIL 14-15, 95
Stereolithography 56—58, 1079-1085,
56-58, 1079-1085
Stock list (see Parts list and Bill of materials)
820-824, 820-824
Stock, material 481482, 481482
bar 481-482, 481-482
piece 481-482, 481482
shapes 481-482, 481482
Straightedge 132-133, 132-133
Storage equipment 130-131
Structural engineering 10—-11, 94-95, 11,
94-95
Structural shapes 10-11, 94-95, 481-482,
11, 94-95, 481-482
Studs 662—-664, 663—664
STYLE command 194-197, 194-197
Successive auxiliary views 400—402,
400-402
Surface texture specification 490-494,
490-495
flaws 490—-493, 490—493
roughness 490-493, 490-493
roughness height 490-493, 490—493
roughness width 490-493, 490-493
smoothness 490—-493, 490-493
symbols 490-493, 490-493
texture 490—495, 490—495
waviness 490-493, 490-493
waviness width 490-493, 490—-493
Surfaces (see Multiview projection)
Symbols 85, 537-540, 537-540
Syste'me International (SI) 14-15,
516-517, 516
Systems design 20-21, 20-21

Tablet menu (see Menu) 80—-88, 88—89
Tangencies 213-218, 213-218
Tangent arcs 213-218, 213-218
Tangent surfaces 322-323, 322-323
Tap drills 656-657, 656-657
Taper 541-542, 541-542
Technical design 6-9, 32-79, 6-8, 32-79
Technical drawing 6-8, 286-326, 6-8,
286-326
Technical illustration (see also Pictorial
drawings) 6-7, 12, 96-97, 6, 12, 96-97
Technical illustrator 3—4, 6-7, 4—7
Technical pen 134-136, 134-136
Technical sketching 6-7, 250-277, 6-7,
250-277
Templates 145-146, 145~146
circle 145-146, 145-146
electronic 12, 93, 12, 93
lettering 174-197, 174~197
piping 95-96, 95-96
Terminal 83-85
Text 174, 194-197, 194-197
TEXT command 174, 194-197, 194-197
Text font 174, 194—-197, 194-197
Text styles 174, 194-197, 194-197
Threads 647-662, 647 —662
blind tapped holes 647652, 647652
CAD 687-689, 647, 688-689
designating 657-660, 658—661
ACME 658-659
buttress 659
metric 659-660
UN Forms 657-658
dimensioning 539-570, 660-661,
539-569, 660-661
drawing (see also Thread representation)
653-657, 661, 653—-657, 661
ACME 655-656, 655-656
detailed 653-657, 653—657
schematic 653-655, 653—-655
simplified 653-654, 653—654
chamfers 540-541, 660-661,
540-541, 660-661
classes of 652
engagement 650-651, 651
external 647, 647
fasteners (see also Fasteners) 658,
662-689, 658, 662—689
fits 652
classes of 652
forms 647
Acme 647-648
American National 648, 648
B&S worm thread 648, 648
British Standard (Whitworth) 648,
648
buttress 648, 648
ISO metric 648-649, 649
knuckle 648—-649, 648
sharp “V” 648, 648
Unified National 648-649,
651-652, 647-649
internal 647, 647
lead 650-651, 651
single, double, and triple
650-651, 651

notes (see also Designating) 528-529,
547-550, 657-660, 824-830,
528-529, 547550, 658—661,
824-830

parts 650, 650

pictorial 661, 661

pipe 661-662, 661662

reliel (undercut) 647-660, 647—-660

representation 653-657, 653—657

detailed 653, 653-657
schematic 653-655, 653—-655
simplified 653-654, 653-654

right-hand and left-hand 323, 650,
323, 651

selection 652

series 651652

tap drills 656-657, 656—657

terms 649-650

Three-view drawings 287-306, 287-306
Third-angle projection 286-306, 286-306
Title block tolerances 515

Title blocks 149-150, 149-150
Tolerances 515-517

Tolerancing 575-635, 578635

accuracy 575-581

actual size 517, 61-613, 612—-613

angular 526528, 586, 526—528, 587,
588

ANSI 576-635, 577-635

basic dimension 517

basic size 614-616, 614-616

CAD 622-625, 633-635, 622-625,
633-635

clearance fit 620-621, 620-621

datums 551-552, 586-591, 586591

convenience 586—588
feature 517, 586, 588—-581,
588-591
identification symbol 588-591,
588-591
implied 588-591, 588—-591
partial 588-591, 588-591
preference 587, 589-591,
588-591
primary 587, 589-591, 589-591
reference frame 586, 588-591,
588-591
secondary 587-591, 588—591
size 588-591, 588-591
target 586, 588-591, 589-591
tertiary 587, 588-591, 588-591
deviation 551-555
dimensioning 617-620, 617-620
baseline 618, 618
chain 617, 618
direct 618, 618
limit 619
tapers 618, 618-619
dimensions 619-620, 619—-620
basic 619, 620
functional 619, 620
non mandatory 619, 620
reference 619, 620

feature 517

feature control frame 517, 583-586,
583-586



feature of size 517
formulas, positional
fixed fastener
floating fastener
geometric dimensioning and
tolerancing 576635, 577—-635
geometric tolerances 551-552,
576-635, 577-635
form 591-607, 591-607
circularity 592, 597
cylindricity 592, 598
flatness 592, 596
straightness 591-592,
594-595
location 605-608
circularity 605
concentricity 607
position 608
orientation 609, 601-603
angularity 609, 601
parallelism 609, 603
perpendicularity 609, 602
profile 592, 609, 599-600
runout 592, 609-611, 599,
604-605
circular 592, 609, 600
patterns (positional) 611
position 610
interference fit 620-621, 620—-621
least material condition (LMC)
584-586, 584-586
limit dimensioning 616, 616
limits and fits 620-635, 620—-635
calculating 620-621, 628-633,
620-621, 628—-633
clearance 620-621, 620-621
force 627, 627
hole basis system 629~630, 630
interference 620-621, 620—-621
limits 620-621, 620-621
locational 543-546, 621, 626,
543-546, 626
metric 517-519, 629-631,
518-519, 630-631
preferred 621, 627-628, 627-628
Renard preferred numbers
620-621, 620-621
shaft limits 632633, 632—-633
shrink 627
single 620
tables 627, 627
tolerance zones 627-628
transition 620—-621, 620—-621
limits of size 517, 611-614, 616,
611-614, 616
lower deviation 616, 616
maximum material condition (MMC)
581, 583-585, 582-585
modifiers 581583, 581583
nominal size 581-592
plus and minus 620
positional 628
precision 581-592
regardless of feature size (RFS) 582,
584-586, 582, 584-586
role in industry 575-578

symbols 537-540, 578-635, 537-540,
579-635
basic dimension 517, 537-540,
578-581, 537-540, 578-581
datum feature 517, 537-540,
578-581, 537-540, 578-581
datum target, 537-540, 578-581,
537-540, 578-581
depth 536-537, 579-581,
536-537, 579-581
diameter and radius 531-537,
578-581, 531-537, 578-581
dimension origin 537-540, 581,
537-540, 581
counterbore 537-540, 579-581,
537-540, 579-581
countersink 537-540, 579-581,
537-540, 579-581
geometric characteristics 578—581,
579-581
material condition 537-540,
578-581, 537-540, 578-581
spotface 537-540, 537-540
square 537-540, 581, 537-540,
581
tolerance zone 537-540,
578-581, 537-540, 578-581
Taylor concept 576-577
title block tolerances 515, 616-617,
616-617
tolerances 515-517, 576-635,
577-635
accumulations 617-620, 617-620
bilateral 616, 620-621, 616
bonus 585-586
dimensioning 617-618, 617-618
geometric 584—586, 585-586
limits of size 616, 620-621, 616
positional 628
unilateral 616, 620621, 616
zone 628
transition fit 620-621, 620-621
true position 620-621, 620-621
upper deviation 620-621,
620-621
virtual condition 584586, 585—-586
Tool design 480, 480
Tool path simulation (see also Cutter path
and NC) 13, 505-513, 13, 505-513
Tooling 505-513, 840-851, 505-513,
840-851
Track ball 88, 88
Transition piece 840-851, 841-851
Transportation engineering 10-12, 10-12
Triangles 144145, 201-202, 208,
144-145, 201-202, 208
30/60 degree 144—145, 144—-145
45 degree 144-145, 144-145
adjustable 144145, 144-145
Trimetric axes 421-432, 421-432
Trimetric projection 421-432, 421-432
True shape/size 306-316, 306-316
T-square 131-132, 132
Turning 485-489, 485-489
Turning speed 485-489, 485-489
Two-view drawings 292, 296

Index =13

Units of measurement 14-15, 516-517,
516-527
SI 14-15, 516-517, 516
US 14-15, 517
US Customary Unit 14-15, 517

Vector analysis 1031-1059, 1031-1059
beam 1039-1044, 1039-1044
bridges 1036, 1036
graphical 1033-1048, 10331048

coplanar 1034-1035,
1037-1044, 1034—1035,
1037-1044

Maxwell diagrams 1044-1048,
1044-1048

noncoplanar 1051-1059,
1051-1059

finite element analysis 1049-1051,
1049-1051

terms 1032-1033

trusses 1036, 1044—1048, 1036,
1044-1048

Vellum 83-85

Vernier calipers 490, 490

View defining using CAD 287, 287, 295,

295
View identification letters 351352,
351-352

VPOINT command 984-987, 984987

Views (see Multiview projection)

VIEWPORT command 324-325, 324-325

Visualization of views 311-313, 311-313

Washers 671-673, 671-673
Welded assemblies 780-802, 813833,
780-802, 814-833
Welding 780-802, 780-802
arrow 783-792, 783-792
backing bar 796-801, 796-801
brazing 781-785, 781785
CAD 795-796, 795-796
drawings welding symbols 794, 794
joints 783-792, 783-792
laser 783, 783
materials 782-785, 782-785
methods 780-802, 780-802
arc welding 781-785, 781-785
gas-metal (MIG or GMAW)
781-785, 781-785
gas-tungsten (TIG or GTAW)
781-785, 781-785
shielded arc 781-785, 781785
submerged arc 781-785,
781785
fusion 781-785, 781785
laser 781-785, 781-785
non-pressure 781-785,
781-785
pressure 781-785,
781-785
resistance 781-785, 781-785 °
robots 99-100, 99-100
spacers 785-795, 785-795
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Welding continued groove 785-795, 785-795 Working drawings 810-850, 811-851
spacers continued plug and slot 785-795, 785-795 Workstation 82-85, 83-85
symbols 783785, 783-785 projection 796-801, 796-801 WORM optical disk 83-85, 83-85
field weld designation 783-792, seam 796-801, 796-801
783-792 surface (surfacing) 785-795, 785-795
melt-thru symbol 785-795, 785-795 Whiteprint machine 132, 831, 132, 831
Wcld—all—aroundysymbol 783-792, 783-792  WINDOWS software 82, 92 ZOOM command 566567, 984987,
Weld symbols 783792, 783—792 WIP (work—in-progress) 81 366567, 984987
Weld types 780-802, 780802 Wireframe model 83, 840-851, 83, ZOOM WINDOW command 566567,
Welds 783785, 783-785 840851 984987, 566-567, 984-987
back (backing) 785-795, 785795 Workpiece 812, 844851, 812—813, 844-851
bead 785-795, 785-795 Work-in-progress (WIP) 81

fillet 796-801, 796-801
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