
adhesives, model-making, 17
aerial view. See bird’s-eye perspective
altitude, solar angle, 310
anthropometrics, representational sketch-

ing, 62–63
arcade shadows, 336–337
architect’s scale, 18–19, 585
architectural journey, drawing exercises

(level one), 582–583
architectural observation sketching, line

types, 56
architectural templates, 13
arrowed line, two-dimensional diagrams,

434–435
artificial lighting, delineation and rendering

(interiors), 418
assembly drawing, linear perspective

drawing, 281
automobiles. See cars
axes addition, orthographic and paraline

drawing, 147
axial lines, non-axial lines and, orthograph-

ic and paraline drawing, 146
axonometric drawing

compared, orthographic and paraline
drawing, 127

defined, 115
drawing exercises (level two), 634
isometric drawing construction,

136–137
oblique drawings compared, 130

axonometric projection system, ortho-
graphic and paraline drawing
compared, 126

azimuth, solar angle, 310

background, travel sketching, 79
ballpoint pens, representational sketching,

45
bearing, solar angle, 310
bevel scale, 18
bird’s-eye perspective

downhill and uphill views, linear per-
spective drawing, 208–209

linear perspective drawing, 202–203,
266–269

building examples, 267
cityscapes, 268
plan oblique, 269

one-point perspective from above, lin-
ear perspective drawing,
204–205

blind contour drawing, representational
sketching, 64–65

blocking out, representational sketching,
48–49

block visualization sketches, orthographic
and paraline drawing, 121–123

bubble diagram, relationship diagrams,
440

building design section. See design section
buildings, representational sketching,

70–73
building section, orthogonal terminology,

91. See also section
building theme, presentation formats, com-

posite drawings, 512

canopy shadows, 336
cars

delineation and rendering, 396–397
perspective, 397
plan and elevation, 396

representational sketching, 68–69
ceiling plan, reflected, composite plan,

section and, presentation for-
mats, 507

center of vision, midpoint and perspective
field of view, 255

charcoal, travel sketching, 75
chipboard illustration board, 16
circle construction

isometric, orthographic and paraline
drawing, 142

linear perspective drawing, 210–211
paraline, orthographic and paraline

drawing, 143
plan oblique horizontal, orthographic

and paraline drawing,
144–145

circulation, graphic diagram, 430–431
cityscapes, bird’s-eye perspective, 268
cleaning aids, tools, 7
cluster plan, orthogonal terminology, 87
clutch pencils, 4
colonnade shadows, 336–337
color, value language, 374
compass

described, 10
use of, 12–13

composite design sketch, 517
composite drawings. See also presentation

formats
building theme, presentation formats,

512
design sketch, presentation formats,

516–517
drawing exercises (level one), 622
orthographic and paraline drawing, 153
plan, section, and reflected ceiling

plan, presentation formats,
507

plan and elevation oblique, presenta-
tion formats, 513

plan/elevation/details, presentation for-
mats, 508

plan/section/elevation/details, presen-
tation formats, 509

presentation formats
generally, 496–503
nonvertical z-axis drawing, 511

section and elevation, presentation for-
mats, 506

superimposed, presentation formats,
516–517

transmetric drawings, presentation for-
mats, 510

transoblique drawings, presentation
formats, 514–515

transverse section, orthogonal termi-
nology, 105, 106–107

unfolded elevations, presentation for-
mats, 504

unfolded plan/elevation, presentation
formats, 505

computer-generated lettering, 29
computer imaging. See also specific com-

puter applications
manually casted shadow compared,

360–361
perspective shadows, 362–363

conceptual diagramming and sketching,
427–487

alternative diagrams, 436–437
design process, 442
drawing exercises (level one), 584,

614–615, 618–620
drawing exercises (level two), 629–632,

635, 640–641, 646–649,
650–651

elevation and section diagrams
(sketched), 446

elevation diagram (hardline), 447
formal/spatial diagrams, 441
ideational drawing, 460–461
modeling, 482–487
modeling and sketching, 482
overview, 427–429
phase diagram, 451
plan diagram, 444–445
plan oblique sketch diagram, 448–449
relationship diagrams, 440
representational sketching, 81
site diagrams, 438–439
sketching, 464–481
sketching and modeling, 482
symbols, 430–436

generally, 430–431
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conceptual diagramming and sketching
(cont’d)

three-dimensional diagrams, 435
two-dimensional diagrams,

433–434
usage, 432

3-D diagrams, digital, 452–459
3-D sketch models, in real space, 450
thumbnail sketches, 462–463
vertical section diagrams, 443

conceptual rendering, mixed media,
422–423

cone of vision, linear perspective drawing,
188, 189

configuration (shape), still lifes, representa-
tional sketching, 61

construction lines, representational sketch-
ing, 48–49

construction section, orthogonal terminolo-
gy, 92

context, representational sketching, build-
ings, 72

contextual environment, orthogonal termi-
nology, 92

continuous value, defined, 370
contour drawing

drawing exercises (level one), 587–588
French curves, 9
representational sketching, 63, 64

contour language, delineation and render-
ing, 372–373

contour lines, still lifes, representational
sketching, 61

contrast, delineation and rendering, 369
conventional orthogonal terminology. See

orthogonal terminology
convergence

distortion, linear perspective drawing,
197

foreshortening and, linear perspective
drawing, 185

two-point perspective, plan/elevation
(office method), 231

converging lines, three-point perspective,
277

corresponding points, projection using,
light, shade, and shadow, 344

cube-judgment system, three-point per-
spective, 276

cues, linear perspective drawing, 186
curvilinear forms and surfaces, light,

shade, and shadow, 315, 349
cutaways

drawing exercises (level one), 606–609
drawing exercises (level two), 638
45 degree diagonal line, plan obliques,

148
cuts, design section, orthogonal terminolo-

gy, 102
cutters, model-making, 17
cylindrical forms, light, shade, and shad-

ow, 342

dashed line
drawing of, 34, 35
45 degree diagonal line, plan obliques,

148
delineation and rendering, 367–425. See

also rendering
cars, 396–397

perspective, 397

plan and elevation, 396
contour language, 372–373
digital rendering, 424–425
drawing exercises (level one), 602,

605, 606–609, 613
drawing exercises (level two), 633,

636–637, 639
elevation material symbols, 390–391
floorscape, 384
floor surface material indications, 385
furniture, 394–395
ground surface indications, 386–387
hard surfaces, 383
human figures

generally, 392–393
horizon line, 410–411

lighting (interior), 418–419
artificial, 418
natural, 419

materials symbols, 402–403
mixed media conceptual rendering,

422–423
overview, 367–369
pen and ink rendering, 420–421
plan oblique accessories, 412–413

furniture and human figures, 412
trees, 413

reflections, 398–401
glass, 400–401, 414–415
polished surfaces, 416–417
water, 398–399

soft surfaces, 382
trees, 388

foreground, 404
middleground, 405
in perspective, 389
in plan, 380–381

value language, 374–377
generally, 374–375
sun, shade, and shadow, 376–377

value scales
toning techniques, 378–379
value grading techniques, 371

value types, 370
vegetation

exterior, 407–409
interior, 406–407

depth, contour and, delineation and ren-
dering, 372

descriptive geometry
defined, 116
true-length and foreshortened lines,

116
design drawing, importance of, 436
design process, conceptual diagramming

and sketching, 442
design section, orthogonal terminology,

92, 102–103
detail(s)

composite drawings, presentation for-
mats, 508, 509

drawing exercises (level one), 581
drawing exercises (level two), 634

diagonal vanishing points
linear perspective drawing, 254
one-point grid, 214–216

diagram
abstraction, 460
defined, 432

diagramming. See conceptual diagram-
ming and sketching

digital rendering, delineation and render-
ing, 424–425

digital shadows, manually casted shadow
compared, 360–361

digital 3-D diagrams, conceptual diagram-
ming and sketching, 452–459

dimetric drawing
defined, 115
drawing exercises (level one), 598
multiview and single-view drawings,

128–129
types of, compared, 127

diminution, overlapping and, linear per-
spective drawing, 184

direct measurement, multiplying, dividing,
and transferring, 243

distance
contour and, delineation and render-

ing, 372
value language, 375

distortion, linear perspective drawing, 188,
196–197

divider
described, 10
use of, 12–13

dividing
with diagonal, linear perspective draw-

ing, 251
linear perspective drawing, 242–245
by measuring, linear perspective draw-

ing, 243
doors, orthogonal terminology, 111
dormers, perspective shadows, 358–359
double bevel scale, 18
downhill and uphill views, linear perspec-

tive drawing, 208–209
downward convergence, looking up, 275
drawing boards, types of, 3
drawing exercises (level one), 575–623

architectural journey, 582–583
composite presentation boards, 622
conceptual massing studies, 614–615
contour drawing, 587–588
eggs, 584
field studies, 581
freehand drawing, 577
graphic conventions, 593–594
hand lettering, 589
hourglass exercise, 616–617
human body and proportion, 578
interview with a student, 621
isometric/dimetric views, 598
light and shade, 575
line types, 590
missing views, 595–596, 597, 598
mixed-media drawing, 615
orthographic projection, 592
orthographic views, 597
panorama, 580
paraline drawing, 599
perspective cutaways and section per-

spectives, 606–609
perspective reflections, 604–605
plan oblique, 599, 600–602
positive and negative space, 576
rendering techniques, 612–614
scales, 585–586
section drawing, 591
shadow construction, 610–611
site analysis diagrams, 620
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surface identification, isometric views,
and missing views, 595

3-D modeling, 623
tone and texture, 579
two-point perspective, 602–603
vocabulary and diagramming, 618–619

drawing exercises (level two), 624–659
analytical diagramming and presenta-

tion formats, 629–632
architectural analysis and abstraction,

646–649
axonometric drawing, 634
black and white 2" X 2" X 4," 640–641
comprehensive project (isometric and

exploded view), 635
details, 634
digital drawing based on sketch,

653–654
dot and line rendering techniques, 639
dwellings for exaggerated personality,

650–651
expanded, exploded, or cutaway view,

638
exploded isometric, 626
geometric refinement and construction,

642–645
hardline drawing, 636–637
observing and detailing, 624
origamic architecture, visualization, and

3-D modeling, 652
orthographic and paraline drawing,

625
paraline drawings, 633
perspective view, 628
plan and paraline shadows, 626
plan/section/elevation graphics, 626
section cuts (horizontal and vertical)

combined, 626–627
drawing table

types of, 3
workstation setup, 15

drawing types, compared, orthographic
and paraline drawing, 127

dual-axes angles, tri-axes angles and,
orthographic and paraline draw-
ing, 151

duster, cleaning aids, 7

edges, value language, 377
edge view, orthographic and paraline

drawing, 117
eggs, drawing exercises (level one), 584
eight-point perspective, vertical circles,

285
element axonometric

expanded view, orthographic and par-
aline drawing, 170

exploded view, orthographic and para-
line drawing, 171

orthographic and paraline drawing,
169–171

elevation(s)
cars, delineation and rendering, 396
composite drawings, presentation for-

mats, 508, 509
composite section and elevation, pre-

sentation formats, 506
drawing exercises (level one), 593
labeling, 104
multiview and single-view drawings,

128–129

orthogonal terminology, 90
shadow, 345, 350–351
true-length and foreshortened lines,

116
two-point perspective, linear perspec-

tive drawing, 230–232
unfolded composite elevations, pre-

sentation formats, 504
unfolded plan/elevation, presentation

formats, 505
elevation diagram

hardline, conceptual diagramming and
sketching, 447

sketched, conceptual diagramming
and sketching, 446

elevation lines, design section, orthogonal
terminology, 103

elevation material, symbols, delineation
and rendering, 390–391

elevation oblique(s)
building examples, orthographic and

paraline drawing, 160–161
compared, orthographic and paraline

drawing, 132–133
composite drawings, presentation for-

mats, 513
drawing types compared, orthographic

and paraline drawing, 127
expanded, orthographic and paraline

drawing, 172–173
use of, orthographic and paraline

drawing, 162–163
elevation view

orthogonal terminology, 92
shadows, 316

ellipses, perspective circles, 210–211
emphasis, line types, 37
engineer’s scale, 18, 20, 586
entourage. See delineation and rendering
erasing aids, tools, 7
expanded elevation obliques, orthographic

and paraline drawing, 172–173
expanded view

drawing exercises (level two), 638
element axonometric, orthographic

and paraline drawing, 170
orthographic and paraline drawing,

167
exploded view(s)

assembly drawing, linear perspective
drawing, 281

drawing exercises (level two), 635, 638
element axonometric, orthographic

and paraline drawing, 171
isometric

drawing exercises (level two), 626
orthographic and paraline drawing,

168
oblique view, simultaneous, ortho-

graphic and paraline drawing,
179

orthographic and paraline drawing,
166

perspective, linear perspective draw-
ing, 280

presentation formats, 570
expression, value language, 376
exterior grid example, one-point perspec-

tive, linear perspective drawing,
222–223

exteriors, isometric and plan oblique draw-

ings, 131
exterior vegetation, delineation and render-

ing, 407–409
eye-level line, defined, 187
eye-level view, linear perspective drawing,

202–203

false horizon, downhill and uphill views, 209
felt-tipped markers, representational

sketching, 45
field studies, drawing exercises (level one),

581
fine-line leadholder, 4
finished rendering, linear perspective draw-

ing, 303
five-panel presentation formats, 542–546,

552–556
flat bevel scale, 18
flexible curve rule, described, 8
flexible panel presentation formats,

536–537, 547–551
floor plan. See also plan

alignment indications, 99
drawing steps, 96–97
orthogonal terminology, 90, 92
wall indications, 98

floorscape
floor plan alignment indications, 99
rendering, 384

floor surface material, delineation and ren-
dering, 385

foam core board, illustration board, 16
focal point, representational sketching, 72
folding plane line, orthogonal view, 89
foreground, travel sketching, 79
foreground trees, delineation and render-

ing, 404
foreshortened lines, orthographic and par-

aline drawing, 116
foreshortening

convergence and, linear perspective
drawing, 185

orthogonal terminology, 90
form, value language, 374
formal/spatial diagrams, conceptual dia-

gramming and sketching, 441
formats. See presentation formats
45 degree diagonal line

orthogonal view, 89
plan obliques, orthographic and para-

line drawing, 148
station point placement and, one-point

perspective, linear perspec-
tive drawing, 224

four-panel presentation formats, 532–535,
538–541

four-point perspective, vertical circles, 284
freehand drawing, drawing exercises (level

one), 577
French curves, 8–9
frontal elevation plane, orthogonal termi-

nology, 88
front elevation, orthogonal terminology, 87
furniture

delineation and rendering, 394–395
plan oblique accessories, delineation

and rendering, 412

geometric shapes
descriptive geometry, 116
representational sketching, 39, 70
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geometric shapes (cont’d)
tool drawing of, 12–13

gesture drawing
drawing exercises (level two), 642–645
representational sketching, 62

glass
reflections

delineation and rendering, 414–415
glass box, orthogonal terminology, 88
glass reflection, delineation and rendering,

400–401, 414–415
glue guns, model-making, 17
glues, model-making, 17
graphic communications, presentation for-

mats, 492
graphic conventions, drawing exercises

(level one), 593–594
graphic diagram, 430
graphic scales, orthogonal terminology,

100
graphite pencils. See pencils
grid charts, linear perspective drawing,

246–247
grid format, presentation formats, 494–495
grids, one-point perspective, linear per-

spective drawing, 214–216
ground line

defined, 187
linear perspective drawing, 189

ground surface, delineation and rendering,
386–387

hand lettering
described, 28, 30–31
drawing exercises (level one), 589
overview, 25

hard surfaces, delineation and rendering,
383

hatching
delineation and rendering, glass reflec-

tion, 415
value scales and toning techniques,

378
hidden line, drawing of, 34, 35
historic neighborhood

drawing exercises (level two), 629–632
four-panel presentation formats, 532

horizon line
defined, 187
station point and, pictorial effect, 192

horizontal circles
linear perspective drawing, 287
perspective circles, 210–211
plan oblique, orthographic and paraline

drawing, 144–145
horizontal measuring line, defined, 187
horizontal plan plane, orthogonal terminol-

ogy, 88
human figures and form

delineation and rendering, 392–393
horizon line, 410–411
plan oblique accessories, 412

drawing exercises (level one), 578,
584, 602

representational sketching, 62–63
hybrid drawings, linear perspective draw-

ing, 282–283

ideational drawing, 460–461
illustration board, described, 16
image, orthogonal terminology, 88

image quality, representational sketching,
81

inclined surfaces, shadow, 346–348
incremental growth, plan obliques,

154–155
inks, technical pens, 6
interiors

isometric and plan oblique drawings,
131

isometric drawing construction, 137
office method

one-point perspective, linear per-
spective drawing, 213

two-point perspective, linear per-
spective drawing,
262–265

interior vegetation, delineation and render-
ing, 406–407

intersecting surfaces, perspective shad-
ows, 327

invisible line, drawing of, 34, 35
isometric circle construction, orthographic

and paraline drawing, 142
isometric drawings

defined, 115
drawing exercises (level one), 595,

597, 598
drawing exercises (level two), 633, 635
multiview and single-view drawings,

128–129
orthographic and paraline drawing,

136–137
plan oblique drawings compared, 131
types of, compared, orthographic and

paraline drawing, 127
isometric paraline shadows, light, shade,

and shadow, 322–323
isometric projection system, compared,

orthographic and paraline draw-
ing, 126

knives, model-making, 17

labeling, orthogonal terminology, 104–105
latitude, solar angle, 310
Lawson Perspective Charts, 246–247
leads. See also pencils

line type and line weight, 32
representational sketching, 50, 52–55
sketching, 42–43

lettering, 23–31. See also line types
computer-generated, 29
drawing exercises (level one), 589
hand lettering, 28, 30–31
overview, 25
typefaces, 26–27

light, shade, and shadow, 305–365. See
also shadow

canopy, colonnade, and arcade shad-
ows, 336–337

concepts in, 309
curvilinear forms, 315
curvilinear surfaces, 349
cylindrical forms and niches, 342
drawing exercises (level one), 575,

584, 591, 610–611
drawing exercises (level two), 626, 627
elevation, 345, 350–351
elevation view shadows, 316
historical significance, 308
inclined surfaces, 346–348

isometric paraline shadows, 322–323
manually casted and digital shadows,

360–361
niches, 342–343
nonoverlapping shadows, 338
overhang shadows

perforated, 335
solid, 334

overlapping shadows, 339
overview, 305–307
paraline shadows, 356–357
perspective shadows

computer imaging, 362–363
of dormers and overhangs,

358–359
intersecting surfaces, 327
perspective shades and, 328–331
on surfaces, 332–333
vanishing points, 326

plan and elevation, 345
plan oblique paraline shadows,

324–325
plan view, 317, 354
projection, using corresponding points,

344
recessions and protrusions, 343
rectilinear forms, 314
section, 355
shadow intensity, on receding sur-

faces, 321
shadow principles, 312–313
site plans and roofs, 352–353
sketches and renderings, 364–365
solar angle diagrams, 310–311
stairway shadows, 340–341
still lifes, 61

lighting (delineation and rendering),
418–419

artificial, 418
natural, 419

light rays, defined, 309
light source, shadow, 309
light studies, design section, 102
linear perspective drawing, 181–303

assembly drawing, 281
bird’s-eye perspective, 202–203,

266–269
building examples, 267
cityscapes, 268
plan oblique, 269
underside view and, 271

circles, 210–211
horizontal, 287
vertical, 284–286

cone of vision, 188, 189
convergence and foreshortening, 185
cues, 186
diagonal vanishing points, 254
diminution and overlapping, 184
distortion, 188, 196–197
downhill and uphill views, 208–209
drawing exercises (level one), 581,

602–609, 614–615, 623
drawing exercises (level two),

627–628, 633, 635,
636–637, 638

exploded perspective, 280
eye-level view, 202–203
finished rendering, 303
glossary, 187
grid charts, 246–247
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hybrid drawings, 282–283
looking down, 275
looking up, 274
looking up and looking down, 272–273
measuring points and oblique lines,

256–257
midpoint and perspective field of view,

255
multiple vanishing points (office

method), 234–235
multiplying, dividing, and transferring,

242–245
direct measurement, 243
dividing with diagonal, 251
multiplying by measuring, 245
multiplying by measuring plus diag-

onal, 249
multiplying with diagonal, 250
parallel transfer, 244
projected depth using diagonals,

252–253
transferring with diagonal, 248

noncircular curvilinear forms, 288–289
object/picture plane relationship (office

method), 236–237
oblique vanishing points, 238–241
one-point perspective, 198, 200–201

from above, 204–205
from below, 206–207
exterior grid example, 222–223
grids, 214–216
interiors (office method), 213
plan/elevation (office method), 212
plan perspective, 220–221
section views, 217–219
simplified one-point, 226–229
station point placement and 45

degree diagonal lines,
224

station point variability, 225
overview, 181–183
perspective field, 188, 189
pictorial effect, 192–195

orientation change, 193
picture plane, 194
station point, 195
station point and horizon line, 192

picture plane, 189, 190–191
reflections, 290–297

drawing exercises (level one),
604–605

physics of, 290
vertical reflecting surfaces, 295
water, 293, 297
wet pavement, 296

three-point perspective, 276–279
two-point perspective, 199–201

application, 233
interiors (office method), 262–265
plan/elevation (office method),

230–232, 262
scale establishment in, 258–261

underside view, 270–271
view development, 298–302
worm’s-eye view, 202–203

line of sight
defined, 187
linear perspective drawing, 189

line quality, line types and, 36
line types, 23, 32–37. See also lettering

architectural observation sketching, 56

drawing exercises (level one), 590
emphasis, 37
line quality and, 36
line weight and, 32, 36
representational sketching, 52–55
use of, 33–35
value language, 377

line weight, line type and, 32
location plan, orthogonal terminology, 101
longitude, solar angle, 310
longitudinal section

drawing exercises (level one), 591
orthogonal terminology, 90, 103

manually casted shadow, digital shadows
compared, 360–361

markers, representational sketching,
44–45

materials symbols
delineation and rendering, 402–403
elevation material, delineation and ren-

dering, 390–391
measuring point

oblique lines and, linear perspective
drawing, 256–257

one-point grid, 214–216
mechanical leadholder (clutch pencil), 4
medium, representational sketching, 57
metric scale, 21, 586
middle ground, travel sketching, 79
middleground trees, delineation and ren-

dering, 405
midpoint

defined, 187
perspective field of view and, linear

perspective drawing, 255
mixed-media conceptual rendering,

422–423
mixed-media drawing, drawing exercises

(level one), 615
model-making tools, 17
multioblique combinations, orthographic

and paraline drawing, 164–165
multiple vanishing points, linear perspec-

tive drawing, 234–235
multiplying

with diagonal, linear perspective draw-
ing, 250

linear perspective drawing, 242–245
by measuring, multiplying, dividing, and

transferring, linear perspec-
tive drawing, 245

by measuring plus diagonal, linear per-
spective drawing, 249

multiview drawings, single-view drawings
and, 128–129. See also ortho-
graphic drawing

natural lighting, delineation and rendering
(interiors), 419

negative space, drawing exercises (level
one), 576

niches, light, shade, and shadow,
342–343

nodes, graphic diagram, 430–431
non-axial lines, axial lines and, orthograph-

ic and paraline drawing, 146
noncircular curvilinear forms, linear per-

spective drawing, 288–289
nonlinear forms, axial and non-axial lines,

orthographic and paraline draw-

ing, 146
nonoverlapping shadows, 338
nonvertical z-axis

plan obliques, orthographic and para-
line drawing, 156–158

presentation formats, composite draw-
ings, 511

stepped plan, plan obliques, ortho-
graphic and paraline drawing,
159

north arrows, orthogonal terminology, 100

object/picture plane relationship, linear
perspective drawing, 236–237

oblique drawing(s)
axonometric drawings compared, 130
defined, 115
drawing exercises (level two), 633
measuring points and, linear perspec-

tive drawing, 256–257
multiview and single-view drawings,

128–129
orthographic and paraline drawing, 141
paraline, compared, orthographic and

paraline drawing, 127
oblique projection system, compared,

orthographic and paraline draw-
ing, 126

oblique vanishing points, linear perspective
drawing, 238–241

Olfa knife, model-making, 17
one-panel presentation formats, 520–523
one-point perspective

from above, linear perspective draw-
ing, 204–205

from below, linear perspective drawing,
206–207

drawing exercises (level one), 606–609
exterior grid example, linear perspec-

tive drawing, 222–223
grids, linear perspective drawing,

214–216
linear perspective drawing, 198,

200–201
interiors (office method), 213
plan/elevation (office method), 212

plan perspective, linear perspective
drawing, 220–221

section views, linear perspective draw-
ing, 217–219

simplified one-point, linear perspective
drawing, 226–229

station point placement and 45 degree
diagonal lines, linear perspec-
tive drawing, 224

station point variability, linear perspec-
tive drawing, 225

opposite bevel scale, 18
orientation

north arrows, orthogonal terminology,
100

value language, 375, 376
orientation change, pictorial effect, 193
origamic architecture, drawing exercises

(level two), 652
orthogonal, defined, 87
orthogonal projection, drawing exercises

(level one), 592
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orthogonal terminology, 85–111
building section, 91
composite sections, 105, 106–107
design section, 102–103
doors, 111
drawing exercises (level one),

591–594, 614–615, 623
drawing exercises (level two), 626,

633, 635, 636–637, 646–649
elevation, 90
elevation views, 92
floorscape/floor plan alignment, 99
labeling, 104–105
north arrows and graphic scales, 100
overview, 85–87
plan, 90
plan drawing steps, 96–97
planes of projection, 88
plan types, 92
plan wall indications, 98
reflected ceiling plan, 92, 95
roof plan, 92, 94
section, 90
section types, 92
site plan, 101
stairways, 108–109
views, 89
windows, 110

orthographic drawing, defined, 115
orthographic and paraline drawing,

113–179, 125
axes addition, 147
axial and non-axial lines, 146
axonometric and obliques compared,

130
block visualization sketches, 121–123
composite drawings, 153, 499
definitions, 115
drawing exercises (level one), 595–599
drawing exercises (level two), 625,

626, 627–628, 633, 634,
635, 636–637, 638

drawing types compared, 127
dual-axes and tri-axes angles, 151
element axonometric, 169–171

expanded view, 170
exploded view, 171

elevation obliques
building examples, 160–161
compared, 132–133
expanded, 172–173
use of, 162–163

expanded view, 167
exploded isometric, 168
exploded views

generally, 166
oblique simultaneous, 179

frontal elevation oblique, 134–135
isometric and plan oblique drawings,

131
isometric circle construction, 142
isometric drawing construction,

136–137
multioblique combinations, 164–165
multiview and single-view drawings,

128–129
oblique construction, 141
orthographic views, 125
overview, 113–114
paraline circle construction, 143
plan obliques, 148–150

construction, 139–140
horizontal circle construction,

144–145
incremental growth, 154–155
measurements, 138
nonvertical z-axis, 156–158
nonvertical z-axis stepped plan,

159
point view, edge view, and true shape,

117
projection systems compared, 126
section cuts, combining of, 152
six-view drawings, 124
six-view visualization sketches,

118–119
true-length and foreshortened lines,

116
up and down views (simultaneous),

175, 177–178
upviews, 173–174
upviews as dimetrics and isometrics,

176
visualization sketches, 120

orthographic perspective cues, 186
orthographic projection

defined, 88
systems compared, orthographic and

paraline drawing, 126
overhang shadows

perforated, 335
perspective shadows, 358–359
solid, 334

overlapping, diminution and, linear per-
spective drawing, 184

overlapping shadows, 339
overlays, described, 13

panorama, drawing exercises (level one),
580

paraline drawing(s). See also orthographic
and paraline drawing

axonometric, compared, 127
circle construction, 143
defined, 115
drawing exercises (level one), 599
drawing exercises (level two), 633
oblique, compared, 127

paraline perspective cues, 186
paraline shadows, 356–357

isometric, light, shade, and shadow,
322–323

plan oblique, light, shade, and shad-
ow, 324–325

parallel roller rule, described, 14
parallel shadow lines, inclined surfaces,

348
parallel transfer, multiplying, dividing, and

transferring, linear perspective
drawing, 244

partÌ diagram, conceptual diagramming
and sketching, 445

pastels, representational sketching, 59
pencils, 4–5. See also leads

graphite, 4
line type and line weight, 32
representational sketching, 42–43
sharpening and use of, 5
use of, 11

pencil strokes, representational sketching,
50

pen and ink rendering, 420–421

pens, representational sketching, 44–45
pen strokes, representational sketching,

51, 52
perpendicular lines, orthogonal terminolo-

gy, 88
perspective(s)

cars, delineation and rendering, 397
defined, 183
drawing types compared, orthographic

and paraline drawing, 127
perspective drawing. See linear perspec-

tive drawing
perspective field

linear perspective drawing, 188, 189
midpoint and, linear perspective draw-

ing, 255
perspective projection system, compared,

orthographic and paraline draw-
ing, 126

perspective sections
drawing exercises (level one), 606–609
interiors, one-point perspective, 213,

217–219
perspective shades, perspective shadows

and, 328–331
perspective shadows

computer imaging, 362–363
of dormers and overhangs, 358–359
intersecting surfaces, 327
perspective shades and, 328–331
on surfaces, 332–333
vanishing points, 326

phase diagram, conceptual diagramming
and sketching, 451

pictorial effect, 192–195
composite sections, orthogonal termi-

nology, 107
orientation change, 193
picture plane, 194
station point, 195
station point and horizon line, 192

pictorial symbols, site diagrams, 438
picture plane

defined, 187
linear perspective drawing, 189,

190–191
object/picture plane relationship (office

method), linear perspective
drawing, 236–237

orthogonal terminology, 88
perspective shadows and shades, 328
pictorial effect, 194

plan
alignment indications, 99
cars, delineation and rendering, 396
composite drawings, presentation for-

mats, 508, 509
defined, 90
drawing exercises (level one), 593
drawing steps, orthogonal terminology,

96–97
shadow, 345
two-point perspective, linear perspec-

tive drawing, 230–232
types of, orthogonal terminology, 92
unfolded plan/elevation, presentation

formats, 505
plan diagram, conceptual diagramming

and sketching, 444–445
planes of projection, orthogonal terminolo-

gy, 88
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plan oblique
accessories (delineation and render-

ing), 412–413
furniture and human figures, 412
trees, 413

axonometric and obliques compared,
130

bird’s-eye perspective, linear perspec-
tive drawing, 269

composite drawings, presentation for-
mats, 513

drawing exercises (level one), 597,
599, 600–602, 615

horizontal circle construction, ortho-
graphic and paraline drawing,
144–145

incremental growth, orthographic and
paraline drawing, 154–155

isometric drawings compared, 131
measurements, orthographic and para-

line drawing, 138
nonvertical z-axis, orthographic and

paraline drawing, 156–158
nonvertical z-axis stepped plan, ortho-

graphic and paraline drawing,
159

orthographic and paraline drawing,
139–140, 148–150

paraline shadows, light, shade, and
shadow, 324–325

sketch diagram, conceptual diagram-
ming and sketching, 448–449

plan perspective
interiors, one-point perspective, 213
one-point perspective, linear perspec-

tive drawing, 220–221
plan view

shadows, 317
shadow within, 354

plan wall indications, orthogonal terminolo-
gy, 98

plastic film, tracing paper, 16
point convergence, drawing types com-

pared, orthographic and paraline
drawing, 127

point view, orthographic and paraline
drawing, 117

polished surfaces, reflections, delineation
and rendering, 416–417

positive space, drawing exercises (level
one), 576

presentation formats, 489–570
composite drawings, 496–519

building theme, 512
nonvertical z-axis drawing, 511
plan, section, and reflected ceiling

plan, 507
plan and elevation oblique, 513
plan/elevation/details, 508
plan/section/elevation/details, 509
section and elevation, 506
superimposed, 516–517
transmetric drawings, 510
transoblique drawings, 514–515
unfolded composite elevations,

504
unfolded plan/elevation, 505

drawing exercises (level one), 621–623
drawing exercises (level two), 624,

629–632, 653–654
exploded view, 570

five-panel, 542–546, 552–556
flexible panel, 536–537, 547–551
four-panel, 532–535, 538–541
graphic communications, 492
grid format, 494–495
one-panel, 520–523
overview, 489–491
six-panel, 557–568
three-panel, 529–531
two-panel, 524–528
virtual buildings, 569
wall presentations, 493

presentation typography, lettering, 27
pressure transfer lettering, 26
primary contour, delineation and rendering,

372
profile elevation plane, orthogonal terminol-

ogy, 88
profiling, value language, 377
projected depth, using diagonals, linear

perspective drawing, 252–253
projection, using corresponding points,

light, shade, and shadow, 344
projection systems, compared, ortho-

graphic and paraline drawing,
126

projector ray, defined, 88
proportion, sighting, 41
protractor, described, 8
protrusions, light, shade, and shadow, 343

rapid rule scale, 18
razor saw, model-making, 17
receding surfaces, shadow intensity on,

321
recessions, light, shade, and shadow, 343
rectilinear forms, light, shade, and shadow,

314
reflected ceiling plan

composite plan, section and, presenta-
tion formats, 507

orthogonal terminology, 92, 95
reflections

delineation and rendering, 398–401
glass, 400–401, 414–415
polished surfaces, 416–417
water, 398–399

linear perspective drawing, 290–297
drawing exercises (level one),

604–605
physics of, 290
vertical reflecting surfaces, 295
water, 293, 297
wet pavement, 296

relationship diagrams, 440
rendering. See also delineation and ren-

dering
defined, 369
drawing exercises (level one), 612–614
shadows in, 364–365

representational sketching, 39–83
architectural observation sketching, 56
ballpoint pens and felt-tipped markers,

45
blind contour drawing, 64–65
blocking out and construction lines,

48–49
buildings, 70–73
cars, 68–69
conceptual sketches, 81
contour drawing, 63

drawing exercises (level one),
575–581, 584

drawing exercises (level two),
636–637, 646–649

finished sketches, 58
gesture drawing, 62
medium, 57
overview, 39–41
pencils, 42–43
pencil strokes, 50
pens and markers, 44–45
pen strokes, 51
sighting, 46–47
still lifes, 60–61
stroke character, 52–55, 59
study sketches, 82–83
travel sketching, 72, 74–80, 82, 83
trees, 66–67

roof(s), site plans and, shadow, 352–353
roof plan

multiview and single-view drawings,
129

orthogonal terminology, 92, 94
rubber cement, model-making, 17

sandpaper block, 5
sans serif type, 26
scale

establishment of, two-point perspec-
tive drawing, 258–261

graphic, orthogonal terminology, 100
scales, 18–21, 585–586
sciagraphy, 308–309
scribbing, 378–379
secondary contour, delineation and ren-

dering, 372
section

composite drawings, presentation for-
mats, 509

composite plan, section, and reflected
ceiling plan, presentation for-
mats, 507

composite section and elevation, pre-
sentation formats, 506

diagrams, sketched, conceptual dia-
gramming and sketching, 446

drawing exercises (level two), 633
labeling, 104–105
orthogonal terminology, 87, 90
perspective

drawing exercises (level one),
606–609

interiors, one-point perspective,
213, 217–219

one-point perspective, linear per-
spective drawing,
217–219

shadow within, 355
types of, orthogonal terminology, 92

sectional elevation, design section, orthog-
onal terminology, 103

section arrows, orthogonal terminology, 92
section cuts, combining of, orthographic

and paraline drawing, 152
serif type, 26
shade, defined, 309. See also light, shade,

and shadow
shade line, curvilinear forms, 315
shadow. See also light, shade, and shadow

canopy, colonnade, and arcade shad-
ows, 336–337
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shadow (cont’d)
concepts in, 309
curvilinear surfaces, 349
defined, 309
drawing exercises (level one), 610–611
elevation, 345, 350–351
inclined surfaces, 346–348
intensity of, on receding surfaces, 321
manually casted and digital shadows,

360–361
nonoverlapping, 338
overlapping, 339
paraline shadows, 356–357
perforated overhang, 335
perspective shadows

computer imaging, 362–363
of dormers and overhangs,

358–359
intersecting surfaces, 327
on surfaces, 332–333
vanishing points, 326

plan and elevation, 345
plan view, 354
principles, 312–313
section, 355
site plans and roofs, 352–353
sketches and renderings, 364–365
solid overhang, 334
stairway, 340–341
value language, 375

shadow line
curvilinear forms, 315
defined, 309

shape (configuration), still lifes, representa-
tional sketching, 61

sharpening, graphite pencils, 5
side elevation, orthogonal terminology, 87
sighting

proportion, 41
representational sketching, 46–47

simplified one-point perspective, linear per-
spective drawing, 226–229

simultaneous oblique exploded views,
179

simultaneous up and down views, 175,
177–178

single-view drawings, multiview drawings
and, 128–129. See also paraline
drawing(s)

singular forms combined, light, shade, and
shadow, 317–320

site analysis diagrams, drawing exercises
(level one), 620

site diagrams, conceptual diagramming
and sketching, 438–439

site plan
multiview and single-view drawings, 129
orthogonal terminology, 101
roofs and, shadow, 352–353

site section, orthogonal terminology, 92
site topography, contour drawing, 9
six-panel presentation formats, 557–568
60 degree axes angles, plan obliques,

orthographic and paraline draw-
ing, 149–150

six-view drawings, 124
six-view visualization sketches, 118–119
sketchbook, 465
sketches, renderings and, shadow,

364–365

sketching. See conceptual diagramming
and sketching; representational
sketching

sketching pencils and papers, 42–43
sketchpad, 464
soft surfaces, delineation and rendering,

382
solar angle diagrams, 310–311
solstice, defined, 310
space usage, graphic diagram, 430–431
spatial profiling, delineation and rendering,

373
stairway, orthogonal terminology, 108–109
stairway shadows, 340–341
station point

defined, 187
horizon line and, pictorial effect, 192
linear perspective drawing, 189, 191
pictorial effect, 195
variability

45 degree diagonal lines and, one-
point perspective, 224

one-point perspective, linear per-
spective drawing, 225

stenciled lettering, 25
stepped plan nonvertical z-axis, plan

obliques, orthographic and para-
line drawing, 159

still lifes
drawing exercises (level one), 579
representational sketching, 60–61

stippling, 378
stroke character, 52–55, 59
study sketches, 82–83
sun, shade, and shadow, value language,

376–377
superimposed composite drawings, pre-

sentation formats, 516–517
surfaces

drawing exercises (level one), 595
hard, delineation and rendering, 383
polished, reflections, delineation and

rendering, 416–417
soft, delineation and rendering, 382

symbol(s)
conceptual diagramming and sketch-

ing, 430–436
generally, 430–431
three-dimensional diagrams, 435
two-dimensional diagrams,

433–434
usage, 432

defined, 431
elevation material, delineation and ren-

dering, 390–391
materials, delineation and rendering,

402–403
symbolic language, defined, 431

tangent arc, 13
technical pens, 6
templates, 13
tertiary contour, delineation and rendering,

372
texture

drawing exercises (level one), 579
value language, 374

30 degree/60 degree axes angles, plan
obliques, 149–150

30 degree/60 degree shortcut
oblique lines, measuring points and,

linear perspective drawing,
257

two-point perspective, scale establish-
ment in, 260

3-D diagrams
digital, conceptual diagramming and

sketching, 452–459
symbols, 435

3-D modeling
conceptual diagramming and sketch-

ing, 482–487
drawing exercises (level one), 623
drawing exercises (level two),

650–651, 652
sketch models in real space, 450, 484

three-panel presentation formats, 529–531
three-point perspective, 276–279
thumbnail sketches, 462–463
tilted circle, perspective circles, 211
tone, drawing exercises (level one), 579
toning techniques, value scales, 378–379
tools, 1–21

care of, 1
cleaning and erasing aids, 7
compass, 10
divider, 10
drawing boards, 3
drawing exercises (level one), 585–588
drawing exercises (level two), 646–649
drawing table, 3
illustration board, 16
model-making, 17
parallel roller rule, 14
pencils, 4–5, 32, 42–43
pens and markers, 44–45
scales, 18–21
sketchpad, 464
technical pens, 6
templates, 13
tracing paper, 16
triangles, T-squares, and French

curves, 8, 9
use of, 11–13
workstation setup, 15

tracing boards, described, 16
tracing paper

described, 16
sketching, 42

transferring
with diagonal, linear perspective draw-

ing, 248
linear perspective drawing, 242–245
parallel transfer, linear perspective

drawing, 244
transformative understanding, 429
transmetric drawings, presentation for-

mats, composite drawings, 510
transoblique drawings, presentation for-

mats, composite drawings, 510,
514–515

transparaline drawing
multiview and single-view drawings,

128–129
presentation formats, composite draw-

ings, 510
travel sketching, 72, 74–80, 82, 83
trees, 388. See also vegetation

foreground, 404
middleground, 405
perspective drawing, 389
in plan, 380–381
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plan oblique accessories, 413
representational sketching, 66–67

triangle
described, 8
use of, 11–12

triangular scale, 18
tri-axes angles, dual-axes angles and, 151
trimetric drawings

defined, 115
types of, compared, orthographic and

paraline drawing, 127
true height, linear perspective drawing,

191, 195
true-length lines, orthographic and paraline

drawing, 116
true shape

axonometric and obliques compared,
130

elevation obliques compared, 132–133
orthogonal terminology, 90
orthographic and paraline drawing,

117
true shape plan obliques, isometric

and plan oblique drawings,
131

true size
axonometric and obliques compared,

130
elevation obliques compared, 132–133

T-square
described, 8
use of, 11–12

twelve-point perspective
horizontal circles, 287
vertical circles, 286

two-dimensional diagrams, symbols,
433–434

two-panel presentation formats, 524–528
two-point perspective

application, linear perspective drawing,
233

drawing exercises (level one), 602–603
linear perspective drawing, 199–201
plan/elevation (office method), linear

perspective drawing,
230–232

scale establishment in, linear perspec-
tive drawing, 258–261

typefaces, lettering, 26–27
typography, lettering, 25

underlays, described, 13
underside view, linear perspective drawing,

270–271
unfolded composite elevations, presenta-

tion formats, 504
unfolded plan/elevation, presentation for-

mats, 505
up and down views (simultaneous), ortho-

graphic and paraline drawing,
175, 177–178

uphill and downhill views, linear perspec-
tive drawing, 208–209

upviews. See also worm’s-eye view
as dimetrics and isometrics, ortho-

graphic and paraline drawing,
176

orthographic and paraline drawing,
173–174

upward convergence, looking up, 274,
276

utility knives, model-making, 17

value grading techniques
drawing exercises (level one), 579
value scales, delineation and rendering,

371
value language

generally, 374–377
sun, shade, and shadow, 376–377

value of lines, defined, 370
value scales

toning techniques, 378–379
value grading techniques, 371

value study, representational sketching, 59
value types, delineation and rendering, 370
vanishing point(s)

defined, 187
drawing exercises (level one), 610–611
perspective shadows, 326

variable station point, two-point perspec-
tive, 263

vegetation. See also trees
drawing exercises (level one), 602
exterior, delineation and rendering,

407–409
interior, delineation and rendering,

406–407
vehicles. See cars
vellums, tracing paper, 16
vertical circle

linear perspective drawing, 284–286

perspective circles, 210–211
vertical measuring line

defined, 187
object/picture plane relationship,

236–237
vertical reflecting surface, 295
vertical section diagram, 443
vertical vanishing point, 274
view, orthogonal terminology, 89
view development, linear perspective

drawing, 298–302
vignette, sketching, 53
virtual buildings, presentation formats, 569
visible line, drawing of, 34, 35
visualization, 429
visualization sketches

orthographic and paraline drawing,
120

six-view, orthographic and paraline
drawing, 118–119

visual rays, defined, 126
visual thinking, 429

wall presentations, presentation formats,
493

water reflection
delineation and rendering, 398–399
linear perspective drawing, 293, 297

wet pavement reflection, linear perspective
drawing, 296

windows
design section, orthogonal terminolo-

gy, 102
orthogonal terminology, 110

woodcase graphite drawing pencils, 4
workstation setup, 15
worm’s-eye view. See also upviews

downhill and uphill views, linear per-
spective drawing, 208–209

linear perspective drawing, 202–203
one-point perspective from below, lin-

ear perspective drawing,
206–207

plan, multiview and single-view draw-
ings, 128–129

plan perspectives, interiors, one-point
perspective, 213

X-Acto knife, model-making, 17

zoning, graphic diagram, 430–431
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