""Thus shadow owes its birth to light,” — John Gay
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Figure 13-1 In perspective drawing, the Image of an object is
produced on a thearetical, transparent plane called the “pic-
ture plane” as we look through the plane at the object.

Figure 13-2 A 2-point perspective done by the office method.
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It is of great advantage for the architectural drafter
0 be able to draw objects as they appear to the cas-
ualobserver. A realistic representation isstll the most
eifective way of showing a client, who may have a
minimal knowledge of graphics, the appearance
of a proposed structure. Through the years, archi-
tects have used perspectives in presentation draw-
ings and also for preliminary planning sketches,
Inquestionably, the value of ive drawings
is due to the fact that architectural designs are shown
in the most natural way. Drafters with a working
knowledge of perspective will be better prepared for
presentation work and, equally important, will find
themselves with & keener sense of S-dimensional
space visualization. To the beginner, perspective
may seem difficult, but after careful study of the
principles, cven the novice with comparatively little
experience will be able to do surprisingly wel,
This chapter is not an exhaustive study of the
theory of perspective; rather, it is meant to shaw the
beginner the fundamentals and the methods com-
monly employed in drawing perspectives with the
least difficulty and in the most practical way. We
will concern ourselves mainly with the **how" rather
than the “‘why"” by the use of step-by-step illustratcd
instructions.

13.1 THEORY AND NOMENCLATURE

Perspective drawing it a pictorial method of rep-
resenting a building or object, very much as the lens
of a camera records an image on film, We can say
that a perspective is the projection of an object o a
fixed plane from a fixed point. Remember that a
view we observe with our cyes is actually two co-
ardinated views from two points, usually not fixed
a5 we move our heads about, producing 3-dimen-
sional realism difficult to obtain on a dras -
drawing can only show the image as it will appear
from ane point of view, and of course, that point is
fixed. This is a lisitation inherent in every per-
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spective drawing. Occasionally, even with the most
accurate projection, an entirely unrealistic represen-
tation will result, For that reason, slight modifica-
tions of points and geometric arrangement in draw-
ing may be necessary before arriving at a satisfactory
picture. The student must be willing to make several
trials, if necd be, for the sake of appearance and true
architectural proportions.

“The basic theory of perspective drawing assumes
that the image is produced upon a transparent ver-
tical plane, called the *picture plane’’ (Fig. 13-1),
very much as the orthographic views (discussed in
Chapter 3) are formed on transparent planes—the
only difference being that the orthographic have par-
allel projectors, whereas the perspective views have
projectors radiating ffom a single point, similar to
the visual rays of a person’s eye (sce Fig. 13-1). The
autline of these projection points, as they picrce the
picture plane, forms the perspective drawing. For
comparison, we could produce a perspective on a
window glass if we were looking through it at a
building across the street and drew the exact outlines
as we sce them through the glass. On our paper,
however, we will plot all the points of the perspective
with projection lines from the orthographic plan and
elevation view, thereby eliminating any guesswork.
A pictorial representation of the planes and points
necessary (o draw a typical perspective is shown in
Fig. 13-2. Later, we will discuss how each is laid
out on paper to produce the finished perspective.

Down through the years, many artists and
drafters have contributed to the system of perspee-
tive projection as we know it today. The accompa-
nying woodeut, *Demonstration of Perspective,”” by
Albrecht Diirer, is from the artist’s treatise on ge-
ometry, written in 1525. It illustrates a rather crude
yet effective early attempt to prove the principle of
projectors forming a truc image as they pierce a ver-
tical plane (Fig. 13-3).

Ta interpret both the drawings and written ma-
terial, we must have an acquaintance with perspec-
tive terms. It would be wise at this point to study
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Figure 13-3 A woodcut by Albrecht Durer in 1525 verilying the
principles of perspoctive. The string passing through the pic.
turé plane locates points to ferm the image.

the drawings in this chapter and observe the signif-
icance of each of the following terms:

Picture Plane (P.P.) A¢ we mentioned, the
picture plane is conveniently thought of as 4 trans-
parent, vertical plane upon which the perspective is
drawn. The lower edge of the plane intersects the
ground plane. On the plan-portion view of the lay-
out, it appears as a line parallel to the ground plane
and usually is placed between the station point and
the object (see Fig. 13-2). All horizontal measure-
menis are established on the picture-plane line and
are projected to the perspective. Any part of an ob-
ject touching the picture plane will have true-height
characteristics, and these heights can be projected
directly from an elevation of the object or measured
directly as long as the feature touches the picture
plane. You will notice in the different drawings that
the farther back from the picture plane the features
fall, the smaller they will appear on the perspective.
On the lower, elevation portion of our perspective
construction layout, the surface of the paper be-
comes the picture plane. For convenience, we will

label the picture-plane line P.P. on the drawings; the
other terms will also be designated by their initial
capital letters.

Ground Plane (G.P.) The ground plane must
be horizontal and is represented with & line on the

plan, it will appear above and back
of the groundline on the elevation. The groundline
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is always parallel 1o the horizon line and represents
the intersection of the picture plane and the ground.

Station Point (S.P.) The station point is the
arigination of the visual rays as the object s ob-
served through the picture planc. It will appear as a
point on both the plan and elevation construction,
However, it is usually not shown in elevation; yet it
would fall on the horizon directly above its plan des-
ignation. The placement of the point on the plan
view obviously determines the “view’ of the build-
ing. And this choice of placement would be very
much like actually walking around the building to
i n for observa-
t is most expedient to choose the
front view showing the entrance.) It also becomes
evident that the distance between the station point
and the picture plane directly affects the finished size
of the perspective (see Fig. 13-7). If they are close
togather, the perspective will appear smal
arc farther apart, a larger perspective will result,
early attempts, students often make the mistake of
placing the station point too near the picture plane.
In general, the station point should be placed about
twice as far away from the picture planc as the lengih
af the building being drawn. Another method of de-
termining the proper distance for a pleasing per-
spective is with the use of a 30° triangle. Mercly
place the triangle so that its sides enclose the ex-
tremities of the plan (Fig. 13-4), and the apex
locate a satisfactory station point. Usually, the point

Figurs 13-4 A convenient methed for locating the station
point.
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Figurs 13-5 Photograph of a house with major lines extended to locate the vanishing points.

is located in the center of vision (see Fig. 13-78),
rather than off to one side. The most desirable place-
ment of station points comes only after experience
is gained in dealing with the correct appearances of
the many architectural forms and features that are
generally encountered.

Horizon Line (H.L.) The horizon line rep-
resents the intersection of the sky and the ground,
and therefore is only represented on the clevation
portion of the drawing. Usually, the horizon line is
placed above the ground line; the amount above de-
termines the height of observation, since the horizon
planc is always at eye level. If a view from 30" high
were desired, for example, the 30" would be scaled
from the groundiine to determine the placement of
the horizon line.

Vanishing Points (V.P.) Vanishing points
always fall on the horizon line, Receding, horizontal
lines which are not parallel to the picture plane van-
ish at these points (see Fig. 13-5). On the plan por-
tion, perpendicular lines parallel to the sides of the
building are projected from the station point 1o lo-
cate the vanishing points on the picture planc; t
bring the points to the elevation portion setup,
they are projected down to the horizon line (sce Fig.
13-2). This is the method for a 2-point, angular per-
spective. In a l-point perspective, the vanishing
point is simply placed in the most favorable position
on the horizon linc. In drawing perspectives, the
vanishing points make convenient terminations for
ntal receding lines, and as long as the
proper lincs vanish at the correct point, the picture
will develop with little trouble. Remember that par-
allel lines vanish at the same point. Sloping surfaces,
which will be discussed later, have vanishing points
Iying on a vertical trace through the original vanish-
ing points. Unless a 3-point perspective is drawn, all
vertical lines are drawn vertically., Very few archi-
tectural delineators have found use for the 3-point
type of perspective. In reality, the sides of tall build-
ings would converge vertically as we look up at them.

But the distortion does not lend itself 10 accurate
presentation; therefore, we will not concern our-
celves with 3-point perspective in this material.

Occasionally, when working on large drawings,
the vanishing point falls a considerable distance from
the paper. If a large board is not available ta over-
come this problem, some method must be employed
to vanish lines at the distant points. Often an adja-
cent table can be used, and a thumbtack in the van-
ishing point will aid in aligning an especially long
straight-edge. Another method is shown in Fig.
13-6 with the use of an offsct-head T squarc and 4
curved template fastened (o the board.

True-Height Line (T.H.L.) 1f a vertical line
of the abject tauches the picture planc, the line will
appear full length on the finished perspective, thus
providing a convenient method for projecting true
heights: from an clevation view or by measurement
directly on the true-height line, if necessary (see Fig.
18-2). If difficulty is encountered in establishing
heights for a certain feature of the floor plan with
the use of only one truc-height line, the problem can
be solved by projecting the feature to the picture
plane. Wherever the projection intersects the picture.
planc, a new true-height line can be drawn for mea-
suring the height of that feature only, Remember
that height measurements can be made on only those
features that touch the picture planc.

13.2 PERSPECTIVE VARIABLES

Briefly, the variables in perspective construc-
tion, other than the actual scale change of the or-
thographic views, are the relationships between the
station point, picture plane, and object (sce Fig.
13-7). Naturally, there can be an infinite number of
relationships, and the draftsman should know the
various ways in which these les can be ma
pulated for the most desirable pictorial appearance.

Flgure 13-7 Parspactive variables.

Perspective Variables
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Figure 13-8 Handy method of drawing
lines whan their vanishing points fall off
the drawing boar.

The relationship of the object to the picture
plane (Fig. 13-7). First of all, a decision must be
made as ta which sides of the building should appear
on the perspective. Ordinarily, the front is shown
and given the most emphasis; occasionally an inter-
esting feature in the rear will call for a view from
that side. Emphasis is attained by placing the im-
portant side at a small angle from the picture planc—
the larger the angle, the less the emphasis. Usually,
the 30°-60° angles are convenient for laying out the
plan in relation to the picture plane, with the 30°
angle given to the more important side. A 45% angle
produces equal emphasis on the twa observable sides
of a building, thereby lessening the i ing effect
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displeasing perspectives. On the other hand, if the
station point is placed too far fram the picture plane,
it will usually fall off the paper and therefore become

Under ordinary i a station
paint placed to produce a 30° angle of vision with
respect (o the extremities of the plan produces quite
satisfactory images (sce Fig. 13-4). The cone of vi-
sion should not be more than 45° i dth.

The station point can also be moved to the right
ar left of the center of vision (Fig. 13-7A, B, and
C), but its placement too far either way will produce
distortion. Similar effects can be gained by changing
me angle of the plan in relation o the picture planc,

that is achieved when only one side is emphasized

Tt is worth remarking that without changing the
scale of the orthographic views, the size of the fin-
ished perspective can be controlled to a certain ex-
tent by merely changing the forward and backward
relationship of the plan and picture plane (Fig. 13-
7G, H, and 1). Usually the front corner of the plan
is placed on the picture plane; but by bringing the
plan down, with more of it (or all of it) in front of
the picture plane, a larger perspective will result.
Conversely, if a smaller perspective is desired, the
plan can be placed in back of the picture planc. This
variation obviously controls the size of the perspec-
tive slightly, if such becomes necessary.

The distance from the station point to the
picture plane  After observing the drawings, it will
be seen that the closer the station point is to the pic-
ture plane, the smaller the perspective becomes.
Also, dlose station points produce images with sharp
angles on their farecorners, resulting in distorted and

Types of Perspectives
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d. The latter method is ad-
i keeps the station point and the center
of vision in a perpendicular relationship to the pic-
ture plane, climinating unnccessary distortion.

The height of the horizon from the ground
plane The placement of the horizon line in respect

to the groundline determines the eye-level height in
u&mwmg the building (sec Fig. 13-8). The hori
is always at eye level. If it is placed above the
of the roof, a bird's-eye view will result; if it is
below the foundation of the building, the perspective
will give one the impression of looking up at the
building from a low position, such as a valley. The
normal: position of the horizon is 5'-6" or 6'-0"
above the groundline; this distance represents the
eye-level height of the average person standing on
level ground. Care should be taken not to place the
horizon line at the same height as a dominant hor-
izontal feature on the building, such as a strang roof
line. The feature will then coineide with the horizon
line and thereby lose much of its interest and im-

387

# “Horinon Ene Level Ny

Bt Eue Vigar —=_

Figure 13-8 Effoct of viewing a bullding from different heighis,

portance. Low buildings, such as houses with flat
raofs, are usually given more interest if the horizon
line is placed 25 or 30" high. Although this place-
ment gives pr to the roof, it

reduces strong, nearly horizontal roof lines (see Fig.
13-9)

‘We sce that the variables that exist in the setting
up of a perspective layout make it possible for the
drafter to adapt a mechanical projection method to
a variety of perspective situations, With experience,
the modifications can be made to give variety to
the perspectives, which will be limited only by a
drafter’s reluctance to experiment and improve the
quality of his wark. Do not forget, however, that
interest is important on a drawing, but not at the
expense of misrepresenting true architectural con-
ditions.

13.3 TYPES OF PERSPECTIVES

All linear perspectives (thase defining outlines)
used by delineators can be classified as either 2-point
or 1-point perspectives (as we stated, 3-point per-
spective is not effective in architectural presenta-
tion). The 2-point angular perspective (Fig. 13-2) is
the most popular type for showing the exteriors of
buildings. Two sides of the building are scen, and
the angular nature of these sides reveals the impar-
ant information without excessive distortion. Sev-
cral methods af construction have been developed—
namely:

jection method; and
e-plan method.

The office methad is of particular importance to the
Hst i

plest method for orientation. Although more com-
plex, the perspective-plan method has mare
versatility and drawings can be completed quicker
once the principles have been mastered. The knowl-
edge of these two methods will be sufficient for any
perspective work encountered and will be discussed
in what follows.

The 1-point perspective (Fig. 13-18) depicts a
building or interior with one side parallel to the pic-
ture plane. It will be scen that the horizontal lines
of the parallel side are drawn horizontally, produc-
ing a-true orthographic shape of the side. The re-
ceding, parallel sides are formed by lines converging
to & single point, the vanishing point, usually placed
within the view. Interior views of rooms are often
drawn with the 1-point method; it presents an ac-
curate description of the facing wall, combined with
observation of both receding sidewalls, Another typ-
ical application for 1-point perspective is a street
flanked by buildings. Leooking directly down the
street, the vanishing point falls at the end of the
street. The receding building and street lines are
then conveniently drawn to the one vanishing point
(see Fig. 13-19). Other dramatic applications can be
found for the I-point method, especially when for-
mal architectural arrangements are involved. Many




Parspective Drawings, Shades and Shadows

re 13-9 Appearance of floor lev-
els at various heights.

of the principles of 2-point perspective apply equally
1o the 1-point, only minor variations in setting up
the perspective change.

13.4 TO DRAW A TWO-POINT ANGULAR
PERSPECTIVE OF AN EXTERIOR
(OFFICE METHOD)

Figures 13-10 through 13-12 show the step-by- '

step sequence usually emplayed.
STEPA

1. Dravw the floor plan, or roof plan as shown, on a 30°=
60° relationship with the horizontal. Or a separate
plan can be taped down in a similar position.
Draw the horizontal picture-plane line touching ihe
lower corner of the plan. (Other relationships can be
used later, if desired.)
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STEP B

7.

Locate the center of vision (C.V.) midway on the
‘horizontal width of the lined plan
Establish the station point on the center of vision, faz

and are often called distance points.
Drav i horizontal ground-plane line a convenient dis-

only far enough below the
ficient space for the perspective layout

Draw the elevation view on the groundline. Place it
off to the side of the perspective a en if projec-
tion lines run through the elevation view, no harm
will result. This view supplies the heights; therefore.
it must be drawn to the same scale as the plan, Usi-
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Flgure 13-12 Step C—office methed.

Figure 13-10 Step A in drawing 2 perspective by the office methad,
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ally the end elevation is sulficient if the major heights
are shown. (If a perspective is being drawn from a
separate set of plans, the elevation, like the plan, can
merely be taped on the ground plane in a convenient
position.)

Draw the herizon line as shown. The heights of the
elevation view will aid in determining the most of-
fective eye-level height. Usually if a lovel view is de-
sired, the horizon line is scaled 6'-0° above the
ground-planc linc, This distance is optional.
Drop vertical projectors from the picture-plane dis-
tance poinis (projectors originating at the station
point) to the horizon. These points on the
line are the vanishing points of the perspective and
should be made promincnt 1o avoid mistaken iden-
tity.

. Draw vertical true-height lines from the corner of the

plan touching the picwure planc and the extension of
the two ridges as they intersect the picture plane. Un-
less they are ““boxed #,’" ridgelines of gable roofs
should be brought to the picture plane, where a truc-
height line can be esablished. Usually this is the sim-
plest method of plotting their heights; from the truc-
height line, the ridge height is vanished to the proper

. Now we are ready 1o start the perspective itself. From

the intersection of the main true-height line at the
corner of the building and the ground plane, con-
struct the bottom of yhe building by projecting the
point toward bath vanishing points. All perspectives
should start at this poin.

Step C -

12,

=

=

Next continue developng the maiiHockmass of the

building. Take the height of the basic block from the
elevarion view and project it to the true-height line
“This gives us the height of the block on the perspec
tive. Again, pojec his point o the ruc-height lne
t0 both vanishing poin

. To find the width of lhn basic block, we must go 1o

the plan. With a straightedge, project both extreme
corners of the plan toward the station point, Where
these projectors picrce the picture plane, drop ver-
ticals 10 the perspective. This establishes the basic-
block widdh; the back corner can be located, if de-
sired, by umshmg the outer comers 1o the correct

&

. Next, plat e i ridge so that the roof shape can

be completed. Project the height of the ridge from the
clevation view to the main ridge true-height line

Vanish this point to the left vanishing point. The cnds
of the ridge must be taken again from the plan view.
Project both ends of the ridge on the plan toward the
station point; where the projectors pieree the picture
plane, drop verticals o the vanished ridgeline. This
defines the main ridge, and the cdges of the roof can
then be driwn to the corners of the main block.

veR
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15. The small ridge of the front gable roof can be estab-
lished by the same method as above. Because this
ridge is ,wrpcmhruhr 1o the main ridge, the small
ridge is vanished to the right vanishing point, The
xnd Fiat s ol

in front ufﬂl: main block can be taken from the plan
by the mclhml previously mentioned and vanished to
the correct vanishing point

Continue p]nl ng the remaining lines and features
on the perspective by locating cach from the plan as
usual and projecting their heights from the elevation
view, Afier heights are brought to the true-height
line, they must usually be projceted around the walls
of the building 10 bring them to their position. Re-
member that true heights are first established on the
picture planc and then vanished along the walls of
the building to where they are needed.

5

135 INTERIOR TWO-POINT ANGULAR
PERSPECTIVE (OFFICE METHOD)

Figure 13-13 illustrates the method of drawing
an interior view with 2-point perspective. The prin-
ciples are the same as for exterior views. However,
natice that only a partial plan is drawn, and the ree-
tangular shape of the interior touching the picture
planc is drawn on the perspective. The view forms
within this rectangle; later, the rectangle can be re-
moved if a feathered-out drawing is desired.
has been placed in the room merely o
indicate the method of plotting any point in space;
other points can be located in a similar manner.
Heights of features on the walls are projected to the
true-height line and carried along the walls to their
correct position, which is located from the plan.
When setting up the perspective, keep the station
point about twice as far from the picture plane as
the greatest width of the plan being drawn; this ef-
feets a desirable appearance. Coordinates can be laid
off on the floor, resembling square tile, if odd lo-
cations or shapes are required within the room.

The picture plane can be placed in other posi-
tions than shown on the figure; regardless, projec-
tors locating the features must be brought o the
picture plane before they are dropped to the per-
spective.

13.6 THE PERSPECTIVE-PLAN METHOD
AND MEASURING LINES

Comparison will show that the perspective-plan
method requires less space on the drawing board,
has more versatility, and is obviously more sophis-
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Figure 13-13 Interior 2-point angular interior perspectiva (of-

fice method),

ucnmd than the office method. Many pm‘emanil
use the

method exclusively. Although several new v.

in procedure are encountered, the basic principles of

the office method are still applicable.

The plan method requires no orthographic plan
from which projeclinna are taken, Rather, the per-
spective plan is drawn from measurements laid off
on a horizontal measunng line. From this plin ver-

tical p widths and fe
on the finished perspective. Heights are measured
on a true-height line rather than projected.

Tt is usual practice to draw a perspective from a
set of working drawings. The plat plan serves as a
guide for correctly orienting the station point. The
plan and elevation views furnish all the measure-
ments for drawing the perspecive. Here lies one of

L hen the

dimensions from the working drawings to the per-
spective layout, the size of the perspective can be
controlled by merely changing the scale of the di-
mensions during transfer. Also, the method allows
trials of various harizon heights without a major
amount of reconstruction. With the use of tracing
paper aver the original perspective plan, experimen-
tation becomes a simple matter.

Mmnp:
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Figures 13-14, 13-15, and 13-16 illustrate the

three major steps necessary in mmplclmg a simple
perspective by the plan method. The given condi-
o

tions ai
are shown in

s, similar to a typical problem,
4

g. 1

STEP A—LOCATING THE PRELIMINARY POINTS

.

w

he

- Start with the horizon line and draw it near the upper
part of the paper. For convenience, this line also
serves as the picture plane in

Establish the station point at the given distance on
the center of vision (to scalc) and draw the 30°-60°
projectors to the picture plane. This locates the lef
and right vanishing points.

. Construct the left and right measuring points (M.P.)

on the picture plane. To locate the lcft measuring
point, bring the distance between the lcft v:mlhmg
point and the station point to the picture plane with
the use of an arc swung from the left vanishing poin
From the right vanishing point, scribe the radius
(right vanishing point to station point) to the picture
plane; this point becomes the right measuring point.
These measuring points will be vanishing points for
the horizantal measurcments we will use in our next
step.

Draw the ground-planc line 6'~0° (scaled) below the
horizon line. This establishes our eye level.

SnaW PROUECTIONS, OVERHANGS,
ETC. WITH DOTTED LINES ON PLAN

MEASURING LINE~

Figure 13-15 Step B—perspective-plan melhod.
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Figure 13-17 Vanishing points of siapes. Similar numbers indicate relativa lines and angles.

the 2-point, angular perspective, and it is the only
type that reveals three wall planes. All rec hor-
izontal lincs converge at only one vanishing point,
and lines parallel to the picture plane in plan are
parallel to the horizon in the perspective. Usually,
less board space is needed.

Figure 13-18 shows a simple room interior drawn
with the 1-point method. Notice that many of the
perspective principles previously discussed are ap-
plicable. All the variations in respect to the place-
ment of the picture plane, station point, and horizon
oqun]ly affect the finished 1-point perspective draw-

To eonstruct @ 1-point parallel perspective (Fig.
13-18), start by drawing the plan and elevation views

as shown. Esablish the picture plane at the lower
part of the plan (it may be placed in front, in back,
or at an intermediate area of the plan). On the cen-
ter of vision below the plan, locate the station point,
about the width of the plan away from the picture.
plane, or a 60° cone of vision in this case will sat-
isfactorily locate the station point. The clevation
view ean be placed on either side of the area reserved
for the perspective drawing. From the plan and el-
evation views, project the frame of the perspective
representing the picture plane in clevation. Locate
the onc vanishing point within the frame at the de-
sired distance above the groundline (bottom of
frame). No horizon linc is needed. If other than 2
room interior is to be drawn, start the perspective

One-Paint Parallel Perspective (Office Method)

The orthographic floor plan shown with dotted
lines in the figure is unnecessary in an acual lay-
out, it is added merely to give the beginner a visual-
ization of the plan and picture-plane relationship,
which, 1o the more experienced, would be indicated
by the points just established on the horizon line.

STEP B—DRAWING THE PERSPECTIVE PLAN

5. At an arbitrary location below the horizon, draw a
horizontal measuring line (H.M.
perspective will develop from this
wally a groundline for the plan only, as well as a line
upon which horizontal measurements of the building
are laid off. It s helpful to know that projectians from

i ]

m
curate if the measuring line is placed well below the
horizon; the cxaggerated shape of the resulting plan

will not adversely affect the perspective, and also,
sufficient space will be gained for the development of
the picture. Transfer the corner of the building
touching the piewre plane {0 the measuring line
(point A).

From point A, draw lines to both the left and
vanishing points. These lines are th Jek i ngh[
cdges of the plan and e referred to e
Measurements laid off
the meas s
es. Tolay out the dimen:
on the measuring line, start at point A. Al the di-
mensions of the front side of the building (A-B),
starting at the forecomner, are siepped off (o the left
of point A, and those for the right end of the building
(A-D) are stepped off to the right of point A. The
depth of the small front-cntrance projection would
necessarily extend in front of point A, and thercfore
its depth measarement would be laid ol t the lefi of
point A instead of 1o the right.

o

When a part of a plan falls in front of the mea-
suring line (see Fig. 13-16D), the base line must
continue through point A below the mcnsunng line;
and the measurements also must
tinuity through paint A. If the leR side is in refer-
ence, the measurements of the features extending in
front of the measuring line would be laid off o the
right of point A, and the projection line to the left mea-
suring point would therefore extend below the mea-
suring line to locate the features on the base line.
The opposite construction would be needed for sim-
ilar right-side measurements.

&

‘o complete the plan, draw lines toward the correet
vanishing point from the foreshortened measure-
ments on the base lines

A Method of o

377

STEP C—COMPLETING THE FINISHED PERSPECTIVE

& Lay out a true-height line, projected from point A
on the picture plane. Establish the bottom of the line
on the ground plane, which has been scaled 6'-0"
below the horizon. This line represents the comer of
the building on the picture plane, and all scale heights
are measured uj i

Transfer corners and features from the plan to the
perspective with vertical projectors.

Project heights of the building to the vanishing points
as discussed in the office-method construction. Com-
plete the perspective as shown by first blocking in the
major forms, then adding the projections, openings,
and other minor features after the general shape is
found 1o be satisfactory.

=

=

When a number of similar-sloped features are
m:cdcd on a perspective, and the amount of slope or
n, it may be advisable to locate the van-
uhmg points of the sloping planes (sce Fig. 13-17).
Slope vanishing points must lic on traces (vertical
lines) which pass through the vanishing points lo-
cated for horizontal surfaces, V.P.L. and V.P.R.
Natice that the V.P. for the 30° inclined roof plane,
labeled No. 1, is located on the right trace abore
V.P.R. If a V.P. for a horizontal surface is located
on the horizon line, then the V.P. for an inclined
surface must be located above the horizon.

To locate the V.P. for slope No. 1, start at
M.P.R. and lay out the given slope (30° in this case)
from the horizontal as shown by the shaded arca,
and extend the line to the right trace. This locates
the V.P. of the inclined roof. The V.P. for the de-
clining roof plane on the back part of the house is
located from the same M.P.R. and the slope is layed
out below the horizon and extended to the right trace
below the V.P.R.

Opposite slope V.P.s arc located in a similar
manner as shown by the shaded areas Nos. 3 and 4
and their related projection lines

13.7 ONE-POINT PARALLEL
PERSPECTIVE (OFFICE METHOD)

The 1-point perspective has several typical ap-
plications, such as interiors, street scens, and ex-
terior details of entrances or other special features.
Sometimes the 1-point method is the only effective
way to represent buildings of unusual shape. For ex-
ample, a U-shaped house being observed toward the
U is most faithfully represented with a 1-point per-
spective. This method is usually casier to draw than

arg
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Figure 13-18 One-point parallel perspective (of-
fice method).

by drawing the features touching the picture plane;
project their lines from both the plan and clevation
views. Project interior wall lines toward the vanish-
ing point. Locate the horizontal spacing of points
and vertical lines by projecting the features from the
plan toward the station point; at the intersection of
the projectors and the picture plane, drop verticals
10 the perspective in the same manner as described
in 2-point perspective (Section 13.4, Step C-13),
Project heights from the elevation view to the true-
height line. Notice how heights are carried along the
walls, floors, or ceilings to where they are needed.
Heights for objects away from the walls can be lo-
cated by first establishing their heights on the near-
est wall, then after projecting the objects horizontally
to the same wall on the plan view, their heights and
locations can be easily brought down to the per-
spective view. This procedure is indicated by the ar-
rowheads on projectors from the tall box in the room.
The perspective-plan method can also be
adapted to 1-point perspective construction, yet the
office method is usually less time-consuming.
Figure 13-19 shows the construction of a simple
exterior perspective using the 1-point method, Notice
that the street lines converge at the vanishing point
in the center of the drawing, and that the buildings
have one wall parallel to the frontal picture plane.

eLevATION

‘When drawing 1-point pcrspccllvel ur room in-
teriors used by interior d the
student often finds it difficult to place furniture
in its desired position within the floor area. One
method that will simplify the lacation of objects is
with the use of grid lines (see Fig. 13-20). Notice
that a scaled orthographic plan is first needed with
the furniture layed out in its correct position. Con-
venient grid lines, similar in appearance to large,
square floor tile, are lightly drawn on the plan and
numbered consceutively if necessary both ways. The
same grid lines are then drawn in perspective on the
perspective drawing floor area

Locate all the furniture outlines in perspective
from the plan diagram using the correct grids for
placement. Next, build up the heights of the furni-
ture with measurements as previously mentioned to
have correctly blocked-in forms. To complete the ac-
tual appearance of the furniture, add the details last.

13.8 A PROFESSIONAL METHOD
‘OF DRAWING PERSPECTIVES

As we have already seen, setting up the per-
spective consiruction for the average building is
rather time-consuming for the drafter, The profes-
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Figure 13-19 One-point parallel i,
perspective (offica method). s8R

sional delineator, who is continually concerned with
architectural pesspective, must adopt a rapid yet
versatile system that consistently produces satisfying
and faithful drawings. One method having these
characteristics combines the perspective-plan and
measuring-point principles with a simple way of
modifying and controlling the setup during con-
struction, [t begins with a pictorial plan of very small
scale, drawn by the perspective-plan methad, mainly
for the purpese of early study before the finish per-
spective is started. This small, preliminary layout is
called a *“diagram,” and is the secret of good per-
spectives without unnecessary, large-scale, trial-and-
error construction. Afier a small diagram is per-
fected as to angle of observance, distance to station
point, height of horizon, etc., only the necessary
lines and points are enlarged to scale for the final

ive. Several drawings employing this system
convince the student that it is as effective in the
elassroom as it is in an architectural office. Follow
the sequence of the numbers shown in the accom-
panying drawings and in the written instructions that
follow:

Before beginning to draw, study the plot plan,
if available, or proposed site arrangement. Deter-

up PP_4 momizon-

ELEVATION

mine which angle of observation will show the im-
portant elements of the building. Draw a linc on the
plot plan indicating the line of sight you have cho-
sen. On this line, establish the station point by lay-
ing a 30° triangle on the linc so that the angle
represents the angle of vision. The apex of the 302
angle, as previously indicated, locates a satisfactory
station point when the length across the building
forms the length of the side opposite the 30° angle
of the triangle. This point will help you visualize the
tentative picture and orient you to the problem at
hand. Study the elevation views, which will then be
visible, and concern yourself only with them; if you
are using a set of working drawings, lay the other
drawings aside.

STEP A (Figs. 13-22 and 13-23)

1. Draw the horizon linc as shown.

2. Construct a vertical center-of-vision line. It will also
serve s 4 truc-height line later,

Establish the station point on the center of vision by
sealing the distance you indicated on the plot plan

Use a small scale. The civil engineer's scale can be
used for enlargements of scale, if desired; i
convenient multiples of ten,

Ea
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Figure 13-20 Using a fioor grid fisid on a 1-point Intericr parspective 1o position furniture correctly.

4. Through the station paint, draw a horisontal line—
this will be the picture plane in plan i
horizontal measurements of the b
made. Occasionally, it may be necessary to construct
an auxiliary picture plane for measuring; this will be
discussed later.

STEp B (Fig. 13-23)

5. Locate the right and left vanishing points on the ho-
rizon line, by projecting from the station point as
shown (if a 30°-60° angle of obscrvance is saisfac-
tory). Any angle can be used as long as the included
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Flgure 13-24 Steps in drawing the diagram.

Figure 13-23 Preliminary steps for he professional “diagram™
parspective,

on the paper when working with larger buildings and
scales. On small preliminary diagrams, the picture
plane indicated in Step B will usually serve the pur-
pose without being cumbersome. It will be found

angle between the two projectars is 90°. (These pro-
jectors can serve as base lines of the perspective plan
o R if the drawing i small and space is not critical )

; G Nt Jocate the leh and right meamiring pointe 68 gyisfactary for laying off measurements and con-
{ the horizon line. With a compass, swing the disiance e o) 107 VNG Hot
Sen between the srtion pofat aed e ight vanibing, | LRGN PEPECS :tinil;nJ large piece o ::‘pﬁ
o ® point to the horizon linc, using the right vanishing o A oy : = P

point as a center, to locate the right measuring poim, 24 considerable space on the board, when cnlarg-
Figure 13-21 A method of drawing circular shapes in perspective. This point will be the vanishing point of all parallel ing the diagram, an auxiliary picture plane will be
measuring lines laid off to the right station point. Fol- found more convenicnt. This new picture plane will
Figure 13-22 B aniar ot low the same ure for bringing the. cc be- replace the original for measurements and is arbi-
fassiSitl ldgrir Bapeiie: = = tween the station point and the left vanishing point  trarily placed between the station point and the
to the horizon line and locate the left measuring point. ground corner of the perspective. Afier the vanish-
7. Establish the desired eye level of the perspectiv ing points and measuring points are located on the
measuring down (in scale) from the horizon on the horizon line, the station point is no longer necessary

center of vision, 10 locate the corner of the building i b el

= on grade, From this peint, construct lines to both the )

I left and right vanishing points. These lines become T e
' ; ot . picture plane, as shawn.

= the base logs of our basic receangle in perspective. Dl Eee e
| et - jcture plane and the center of vision to both vanish-
PLAM 2.8MD ELEV. SRR G (Fig 15:24) ing points. Use the original vanishing points and cx-
s e & g tend the lines below the auxiliary picture plane 10 take

£l

In this step it may be advisable to construct a
new picture plane in order to keep the drawing lower

care of overhangs and offsets of the plan that occa-
sionally fall outside the basic rectangle.
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Figure 13-25 Laying out the perspective at a convenlent scale from the diagram.

10. Draw the basic rectangular shape of the plan as
shown. Notice that measurements are taken from the
working drawings, convered w the working scale,
and laid out on the auxiliary picture plane, on both
sides fram the center of vision (sce Section 13.6, Step

). Project right-side measurements to the ri
suring point and lefi-side measurements 1o the left
measuring point. When they intersect the basefine, van-
ish them toward the corresponding vanishing point

Ster D (Fig, 13-24)

11. Lay off measurcments and construct all projections,
uwrhaug: and raaf lines if necessary. Interscctions
‘rofs will be needed 10 complete the per-

;mm on gable and hip roofs. Ta avoid confusion
later, when projecting the plan up to eye-level, roof
intersections, overhangs, exterior stoops, etc., should
be drawn as broken lines on the plan.

. Project all visible comers from the plan up to thé per:
spective. This final step is generally done on a sep-
arate tracing paper overlay—only the perspective will

be on the dean sheet. All construction is made
from points under the overlay. Of course, prelimi-
nary diagrams are done on the original sheet for
study, when only general shapes are necessary.

13, Take heights from the working drawings and convert
to scale. Lay off the heights on the center of vision
starting at ground level. The center of vision is on
the elevation picture plane and therefore can be used
for truc-height measurements. If necessary, project
Beights around the walls of the building to where they
arc needed, as explained in previous methods. Block

P R R S R

in basic shapes first and then make measurements and
project details last, to avoid confusion between nu-
merous lines.

STEP E—ENLARGING TO DESIRED SIZE (Fig, 13-25)

After several diagrams arc studicd and one is
found to be satisfactory, alarger perspective can eas-
ily be constructed at the desired size. Merely lay out
the horizon line and transfer the center of vision and
all points from the diagram to a new scale. The size
of the finished perspective can be conurolled by the
scale selected; for example, if the finished perspec-
tive is to be four times the size of the diagram, use
a scale four times as large as the diagram for the new
measurements along the horizon line, center of vi-
sion, and auxiliary picture plane

At larger scales, horizontal measurements for
constructing the plan will occasionally fall beyond
the paper. To overcome this difficulty, follow the
procedure shown in Fig. 13-26. Draw a horizontal
line to the edge of the paper from a point on the base
line where the longest measurement has been made.
Make the additional measurement from the center
of vision, and instead of projecting toward the mea-
suring point, project to the vanishing point on the
same side of the center of vision until it intersects
the horizontal line. From this point it is treated as
previously shown in Step ©. The construction
merely brings the dimension back in perspective to
the point of maximum measurement and lays it off
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Figura13-28 Subdividingperspec-
tive spaces.

i

Figure 13-20 Reflecti waler or ofher shiny

1310 SHADES AND SHADOWS

The geometric forms of light and shade pro-
duced by the action of the sun on architectural sub-
Jects are of particular interest ta the architect and the
drafter. Good architcctural forms have the property

be quickly projected with the use of points as shown.

of ing pleasing shadows f the sun'’s
position. To the ohserver, shadows are an integral
part of an architectural composition, and their rep-
resentation becomes almost as important as the
building itself.

Linear perspective, as we mentioned earlier,
produces only the outlines of objects, Realism is at-

Timesaving Suggestions
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Figure 13-26 A method of mak-
ing measurements that are too

ong fof the drawing board. R

on that phms rather than on the original farward
picture

AT sl diaFinys Bavel et made: dlight
variations of the procedure may be found to save
time and overcome minor difficulties, should they
arise.

13.9 TIMESAVING SUGGESTIONS

The Diagonal Use diagonals of rectangular
areas for quickly locating centers and for checking
construction of the perspective as it develops.

o Cr wﬂ,_J
Lay OFF PROMCY

Similar Perspectives If a number of similar
perspectives are to be drawn, use perspective grid
charts as an underlay. Various charts are available
at drafting supply stores, Or, use a perspective board
as shown in Fig, 13-28,

Reflections  When showing the reflections of
buildings in water or on other shiny surfaces, draw
the reflections to the same vanishing point as the
building. The water's edge is the dividing line be-
tween the reflections and the true images. Locate a
reflected point as far below the shiny surface as the
point is above (sce Fig. 13-29).

Figure 13-27 The Klok Perspective Board. A limesaving device lor drawing similar perspectives using scales

and a modified T square as shown.

Shades and Shadows

Figure 13-30 A perspective rendering showing the use of shadows ta reveal important architectural features.

tained not by outlines, but by the sensitive selection
of values of light and shade as well as texture to rep-
resent various surfaces. The cffcct of light upon sur-
faces and materials produces the true image; often
outlines are almost entirely obscure. The study of
shades and shadows is a further step in creating
graphic realism. First the student must understand
the action of light, then he must define it geometri-
cally as it creatcs various patterns, These areas or
patterns are then given the correct value or tone, in
keeping with compasition, contrast, and visual
terest, 1o produce the desired pictorial effect
On actual renderings, shadows can be overdone;
if they are too mechanical and hard, much of their
ion is lost. The unil of
the shades and shadows on the illustrations in this
material is for the introduction of principles only and
should not be taken as the correct representation of
shadow values. Other finished perspectives (see Fig.
13-30) should be observed for displaying this qual-
ity. It will be seen that shades and shadows of fin-
ished work seldom have uniform tones throughout;
in fact, the interplay of reflected light usally pro-
duces a graduation of tone. Shadows on architec-
tural subjects are generally most prominent close to
the ohserver, near the center of interest, and those
farther away from the center of interest become more
neutral and indefinite as they recede. Contrast and

ml:nsuy of shadows near the observer, then, should
be given the most consideration by the drafisman.
The Light Source  Usually, on elevation-view
shadowing, the light source is considered {0 be com-
ing from the upper lefi. The conventional method
illustrating a light-ray direction is by showing it
passing through a cube diagonally, from upper left
ta lower right (see Fig. 13-31). Notice that it appears
a3 a 45° line on both clevations and plan and can
be casily drawn with the triangle. Another advan-

Figure 13-31

L Ray-
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Figure 13-32 An elevatien rendering showing the use of shadows.

tage of using the conventional 45° light source is that
it conveniently reveals depth-dimensional character-
istics, Shadows will fall to the right and below the
object. The shadow of 2 point will be the same dis-
tance below as it i to the right of the original point.
Therefore, the shadow clearly indicates the depth of
recessed features. By its convenience for transferring
distances from the horizontal w the vertical, and vice
versa, the 459 triangle actually serves as a handy tool
for measuring when plotting shadows. However, if
a different shadow effect is desired, the 30°-60° tri-
angle can also be used. In casting shadows, light rays
are assumed to be parallel.

Orthographic Shadows  As an introduction 1o
the characteristics of shades and shadows, it would
seem logical to begin with shadows produced on or-
thographic views. One might ask, “Why learn to

Perspective Drawings, Shades and Shadows.

put shadows on orthographic views, which are com-
monly used only for working drawings?"' It is true
thatorthographic views are mainly for working
drawings, and that they show depth information by
association with related orthographic views. Yet
many architectural offices have found that front el-
evations of buildings (as well as other elevations),
skillfully applied with texture indications and shad-
ows, make very adequate and often very attractive
presentation drawings (sce Figs. 13-32 and 13-33).
Such drawings are used to show clients the tentative
appearance of a building. The greatest advantage of
shadowed clevations over perspectives is the tre-
mendous saving in preparation time, and time and
cost are usually important

At the very outset, we can say th
of shadows is affected by three condit

the casting
ns

the use of shadows.

Figure 13-33 An rendering of &

Perspactive Drawings, Shades and Shadows

390
TR i R I AT !
N E | i
X
,— 1
Th‘m 1_ e SIDE ELEV.
Vi
PLAN
Figure 13-37 fows.

Figure 13-38 Shadows of calumns in an orthographic view,
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Shades and Shadows

Figure 13-34 & £

of simple forms in orthographic

views.

The direction of the light source;

The shape of the object; and

. The manner and shape of the surface upon which the
shadow falls.

o o

In analyzing the action of light, the student is
encouraged to observe the shadows of buildings and
different objects about him in everyday life—even
those of models in an artificial light source; the im-
portance of astute observation of actual shadows
cannot be overemphasized. After observing actual
shadows and studying the accompanying shadow
drawings, a number of consistencies become obvious.
A few general ones are listed below and should be
remembered:

Only an object in light casts a shadaw;
. A shadow is revealed only when it falls on a lighted
surface;
The shadow of a point mustlie on the light ray through
that poing;
. On parallel surfaces,  shadow is parallel to the line
that casts it;
The shadow of a planc figure will be identical to the
outline of the figure if the shadow falls on a plane par-
allel 10 the outline of the figurc; and
“The shadow of a line perpendicular to the picture plane
will be inclined if it falls on 4 surface parallel o the
picure plane.

P

=

In plotting orthographic shadows, usually two
views are necessary for the projection (see Figs.
13-34 through 13-39). Sometimes it may be a plan
and an elevation, other times it may be two cleva-
tions. The important view is the one having the sur-
face that receives the majority of shadows appear as

Shades and Shadows
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Figura 1335 Plotting shadcws to show relief in orthographio
views.

Flgure 13-38 Plotting shadows on removed surfaces in ortho-
araphic views.

sioE tiew
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Figure 13-39 Plotting shadows falling upon inclined planes in an orthographic view.

a line. Plot each point or corner casting a shadaw
and complete the one shadow profile before going to
the next. Gheck the resulting shadow o be sure cach
point is accounted for. If the result docs not appear
logical to the eye, the construction is usually faulty.

Perspective Shades and Shadows  Similar
principles to those we found in orthographic shadaw

Figure 13-40 Perspectiva shadows falling upon & horizontal piane.

¥R HORIZOM —
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casting are encountered in plotting shadows of pic-
torial subjects. On perspective drawings, often en-
tire surfaces are on the opposite side from the light
source and therefore receive no light. These surfaces
must be shown in darker tones; yet they are not
shadows. We refer to the darker surfaces of the ob-
ject not receiving light as “shades™ (see Fig. 13-40)
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Determining the outlines of both shades and shad-
ows (as well as occasional highlights) plays an im-
portant part in giving realism to perspective
drawings.

Natice that the same vanishing points are used
for both the shadows and the horizontal lines of the
perspective itself (Fig. 13-40). If the light source is
parallel to the picture plane, the shadows of hori-
zontal lines will vanish at the same point as the ob-
Ject lines themselves, Also, the shadows of vertical
lines will appear as horizontal shadaws if they fall on
a horizontal surface. Plotting shadows with a light
source parallel to the picture plane, of course, limits
shadow casting to cither the right or left of the ob-
jcet, never in an oblique manner. In angular per-
spective, then, one exposed wall will be in light and
one be in shade. Various shadow characteristics
can be obtained by using different angles of the light
source. A high angle produces a narrow shadow on
a horizontal plane such as the ground, whereas a low
angle of light produces a wide shadow. Usually 45°,
60°, or 30° angles are most convenient because of
the construction with drafting triangles (see Fig.
13-41). For the student, casting shadows on 2-point,
angular perspectives with the light source parailel to the
picture plane will produce adequate realism for most
situations. For that reason, we will concern our-
selves mainly with this method of shadow construc-
tion,

Actually, light striking an object such as a build-
ing that is drawn in an angular position, produces
rather interesting and revealing shadoivs when the
light source is parallel to the picture plane. The
shadows from overhangs, offsets, and other features
can be made 1o contribute effective composition cle-
ments to the finished drawing.

Figura 13-41 On parspective drawings, a light source parallal
to the picture plane is convenient for casting shadows.

Ne—LIGHT RAY
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In Fig. 13-40, a 45° light source produces the
shade and shadow of a perspective cube as shown.
Paint A casts its shadow at point a, point B casts its
shadow at b, and point C casts its shadow at c. The
shadow of line A-D is drawn horizontal, inasmuch
as the shadow falls on a horizontal plane. Line A-B
creates the shadow line a-b, which must vanish at
the same right vanishing point as linc A-B. Line
b-c is the shadow of B-C and therefore must vanish
at the same left vanishing point. By plotting points,
and then the lines connecting these points, the entire
shadow outline is completed. Notice that the shadow
of the hidden corner C-E is plotted on the figure
merely to show the horizontal relationship of E to c.
From Fig. 13-40 we scc that:

1. ‘The shadow cast by a vereical line on a horizontal plane
is horizontal; and

On parallel surfaces, a shadow is parallel to the line
that cast it, and therefore vanishes at the same van-
ishing point.

Figure 13-42 shows the shadow of a vertical line
being interrupted by a vertical wall plane. The
shadow of point A cannot be established until the
horizontal shadow line from point E is projected 1o
the receiving wall. The remaining diagonal line
above point a is a part of the shadow of line A-D,
and is completed after the horizontal shadow of line
A-D is projected on the top of the small block (line
x-y). Line a-x-y is the shadow of A-D falling on
perpendicular surfaces. From Fig. 13-42 we sec that:

1. The shadow of a vertical line is vertical if it falls on &
vertical surface; ar

2. The shadow of a horizontal line is inelined if it falls on
a vertical surface.

‘We see in Fig. 13-43 the effects of a horizontal
shadow cast upon various levels of a simple stairs.
The shadow is located on cach level, vanished 1o the
right vanishing point, and the shadows on the ver-
tical risers merely conneet the shadows falling upon
the treads. Notice the convenient points used to es-
tablish the width of cach horizontal shadow.

Shadows falling upon inclined surfaces (Fig.
13-44) present interesting projection problems. The
shadow of the chimney is found by projecting the
ridge at point A to point B on the forepart of
the chimney. Point B is projected horizontally back
1o the ridge at point C, The line G-D will then be
the shadow line of corner D-E; the 45° projection
from corner E to e describes its length. To find the
shadow of point F, we can consider a theoretical hor-
izontal plane extending back from the ridge height

Perspactive Drawings, Shades and Shadows

Figurs 13-45 Various shadows showing the characteristics of bulldings.

Figurs 13-48 Porspeciive shadows with

‘They can be (Geated at random or by bearing and altitude angles of a

altitude V.P. is on & trace thiough L HV.P.
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Figure 13-43 Perspective shadows on stairs.

Figure 13-44 Parspective shadows falling upon Inclined surlaces.
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Figure 13-47 Plotting shadows from a singla light source on an interior parspactive.,

The shadow of F will fall at fan the imaginary plane;
by projecting f to the ridge we have the shadow of
line E-F on the inclined roof. A similar procedure
is needed to plot the shadow of the flagpole after it
reaches the incline of the roof. Notice thar a line ex-
tending up the incline from the shadow at the eave
produces a similar condition as the chimney pro-
vided. The shadow of the flagpole tap is brought
down ta the vertical plane of the wall (just above the
eave on & vertical line); from that point a theoretical
horizontal plane is assumed that will intersect the
roof, and a horizontal plane is assumed at the eave
level. The diagonal connecting both planes will be
the shadow of a vertical, such as the flagpole, as it
falls upon the inclined roof. This is plotted in the
same manner as the shadow of v line D-E of
the chimney. From Fig. 13-44, it can be deduced
then that the shadows of vertical lines are inclined if
they fall upon inclined surfaces. From Fig. 1345 it
will be seen that shadows from surfaces parallel to
an incline will be parallel to the inclines,
Perspective shadows with the light source obligue
0 the picture plane can be projected if an actual ex-
terior light condition is desired (sec Fig, 13-46). No-

tice that two shadow-vanishing-points are needed.
They can be lacated at random or by actual bearing
and altitude angles of the light source. The light
bearing V.P. is on the horizon and the altitude V. P.
ison a trace through L H.V.P.

Shadows from a single source such as a light fix-
ture in an interior can be plotted as shown in Fig.
13-47.

Using the affice m:lhod drw an angular per-
spenlwawag 13-48A, B, an

2. Using the office method, draw an angular per-
spective of the interior views of Figs. 13-49 and 13-50.

3. Using the perspective-plan method, draw an an-
gular perspective of Figs. 13-51, 15-52A-D, and 13-53.

4. Using the I-point perspective method, draw a
parallel perspective of Figs. 13-54 and 13-49A,



