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in design, drawing systems provide alternative ways of thinking about and representing what we

see before us or envision in the mind's eye. Each drawing system involves a built-in set of mental

operations that directs our exploration of a design problem In selecting one drawing systiem over

another to convey visuzl information we make conscious as well as unconsgious choices a5 to

which aspects of our perception or imagination can or should be expressed The cholce of a drawing
sysbet is 25 much a question of what to conceal as it is a decision about what to reveal
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Pictorial Systems

We classify drawing systems according to method of orojection as well as
by resulting pictorial effect Projection refers to the process or technique
of representing a thres-dimensional object by extending all it points by
straight lines, calied projectors %o a picture plane, an imaginary
bransparent plane assumed Yo be coextensive with the drawing surface We
also call the picture plasie the plane of projection

There are thres major types of projection systems—orthographic
projection oblique projection, and perspective projection The relationship
of the projectors to each other a5 well as the angle at which they strike
the picture plane differentiate each projection system from the other two
We shouid recogriize the particular nature of each projection system and
understand the principles that guide the construction of each drawing
Lype within the system These principles define 2 common language thas
allows us to read and understand oie ancther 5 drawings

In addition Lo it utility as a meanis of communication, projection drawing
both requires and facilitaves learning how to think spatially in three
dimensions Inworking through the process of constructing a projection,
we navigate through 2 three-dimensional field of space in order tolocate
points, deterriinie tne length and direction of lines, and describe the shape
and extent of pianes Projection drawitig thus embraces the system of
Cartesian coordinates and the principles of descriptive geometry




PICTORIAL SYSTEMS

When we lay out the major types of projection systems, it Projection System
becomes apparent that the images they present of an object

vary in appearance It is easiest 50 discern both the pictorial y Gnhggmphic Projection
similarities and differences by studying how each projection /

system represents the same cubic form as having mutually
perpendicular sets of lines and planes

A\ Frojectors are parallel to each
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Based on similazities of appearance, there are three major

converge in perspective drawings

Multiview, paraline, and perspective drawings represent a range
of choices for the designer. We should not only know how to
construct each drawing type but also understand the particulat
pictorial effects that each projection system produces. No one
drawing system is superior to the others; each has inherent
pictorial characteristics that influence how we think about
what we are illustrating and what others read into it Each
defines & urique relationship between subject ard viewer, and
describes different aspects of a subjest. For every aspect
revealed by a particular drawing system, other aspects are
corncealed Inthe end, the selection of a drawing system should
be appropriate to the nature of the subject and the
requirements of communication

Obligue Projection
Frojectors are parallel to each

other and oblique to picture
plane; see Chapter 7

Perspective Projection

Projectors converge te a point
that represents the eye of the
observer; se¢ Chapter &
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PICTORIAL OVERVIEW

Projection System

Orthographic Projection

Axonometric Projection—

See Chapter 7

Oblique Projection

Perspective Projection

Pictorial System

Plan, section, elevation ~~ — — L Multiview Drawings
Pringipal face of rectangular form in each /\
view s parallei to the picture plane

lsometric

Thres major axes make equal angles with
the picture plane.

f-———— Paraline Drawings
Dimetric

Two of the three major axes make equal
angles with the picture plane

Trimetric _
Three major axes make different angles

with the picture plane

Elevation Oblique
Priricipal vertical face of rectangular fore
is paralle! with the picture plane

Plan Oblique
Principal horizontal face of rectangular
formm is parallel with the picture plane

1-point Perspective

One horizontal axis is perpendicular to

the picture plane; the other horizontal axis
and the vertical axis are paralle! with the
picture plang

-———Perspective Drawings

2-point Perspective

Both torizontal axes are oblique to the
picture plane; vertical axis remains parallei
with the picture plane

3-point Perspective
Three major axes of rectanguiar form are
oblique to the picture plane
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DRAWING SCALE
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Mechanical scale is the calculation of the physical dimersions of
an object according to a standard system of measurement. For
example we can say that a table, according to thell 5
Customary System, measures 5' long, 32" wide and 29" high if
we are familiar with this system and to objects of similar size,
we can visualize how big the table is Using the international
Metric System, however, The same Table would measure 1924
mm long, 813 mm wide, and 737 mmi high

The diawings we use To represent this table or any other design
must fall within the confines of the drawing surface. Since a
design object or construction is usually much targer than She
drawing surface we must reduce the size of the drawing to 1it
We refar o the proportional reduction in drawing size s the
scale of the drawing

To construct an accurate representation of a design we use a
proportional measuring aysters When we say 2 drawing is made
to scale, we tean that all of ivs dimensions are related bo the
full-size object or construction by a chosen ratic For example,
when we draw at.a scale of " = 1-0", each ls" in the drawing
represents a foot in the full-size object or construction Ina
large-scale drawing, the size reductionis relatively small while
ina small-scale drawing the size redustion is considerable

The term scale also refers to the device we use to accurately
make measurements Architects scales have one or more sets
of gtaduated and numbered spaces each set establishing a
proportion of a fractional part of an inch to one foot Engineer’s
scales have one or more sets of graduated and numbered
spaces, each set divided into multiples of ten parts per inh

1 I
2% Seale: 1= 20! 1z segler 1" = 10
250’ Seale 1" = 200 120" - seale: 1" = oo
|
2890 A gesle: 1"z 2000 200! sealer Y = (oog!
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OBJECT LINES

In ail drawing systetms, object lines define the shape and form of
the physical entity or construction we are designing We draw
all object lines visible to the eye as solid, continuous lines.
Depending on our polnt of view, however, the conbour that an
object ling represents may appear to be a spatial edge an
intersection of two visible planes, or simply z charge in material
or color: Torepresent and communicate these distinctions, we
use a higrarchy of fing weights

» Spatial Edges
The most important object lines are those which depict the
edges where solid matter meebs spatial void These contours
defing the shape and profile of objects and distinguish one
object from ancther where they overlap in space We typically
use the heaviest ling weight to delineate these edges of
5pace

Flanar Corniers

The second most imporiant object lines are those which
describe contours appearing within the outer silhouette of 2
three- dimensional volume These interior comtours articulate
the surface structure of a three-dimensional volume. To
distinguish these inner edges from the outer profile of a form
we use an intermediate range of line weights

- Surface Lines

The third type of oblest line simply indicaties discernible
changes in color, tonal value of texture on the surface of a
plane or volume To Indicate these lins of tonal or textural
contrast we use the lightest range of line weights When the
slimmest possible sclid line is rot light enough in value a
dasned or dotted line may be used to praserve the hierarchy
of line weights

* Hidden Lings

Hidden lines reveal edges which would be concealed otherwise
by another part of the object ina particular view Hidden lines
consist of a series of closely spaced dashes or dots

e e e e i e

i

8 e o
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Multiview Drawings

Multiview drawings comprise the drawing types we know as plans, elevations,
and sections Each is an orthographic projection of a particular aspect of an
object or construction These orthographic views are abstract in the sense
that they do ot match opifcal reality They are a conceptual form of
representation based on what we know about something tather than on the
way it is seen from a point in space. There is no reference to an observer, or if
there is, the spectator's eye is an infinite distance away

I orthographic projection parallel projectors meet the picture plane at right
angles Therefore, the orthographic projection of any feature or element which
is paraliel to the picture plane remain true In size shae, and configuration
This gives rise to the principal advaritage of multiview drawings—the ability
to precisely locate pointe, gauge the length and slope of lines and describe the
shape and extent of plaries

During the design process, multiview drawings establish two-dimensional
planar fields on which we can study formal patterns and scale relationships in
acommposition as well s impose an intellectual order on a design The ability
torequiate size placement and corfiguration also makes mulbiview drawings
useful in communicating the graphic information necessary for the
description, fabrication and construction of 2 design

Onthe other hand, a single mulsiview drawing car only reveal partial
information about an object or construction There is an inherent, ambiguity of
depth as the Shird ditnension fs flattened onto the picture plane Whatever
depthwe read ina sofitary plan, section, ot elevation must be implied by such
graphic depth cues as hierarchical line weights and contrasting tonal values
While a sense of depth can be inferred, it can be known with cerbainty only by
looking at additional views We therefore require a serles of distinct but
related views to fully describe the three-ditiensional nature of a form or
composition—hence the term muitiview




ORTHOGRAPHIC PROJECTION
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Orthographic projection is a systent of projection which
represents an object by projecting lines perpendicular to the
picture plane To consbruct an orthographic projection we diaw
parailel projectors from She various poinisin the abject to
intersect the picture plane at right angles We bhen conriect $he
projectid points in their proper order to obtain the view of the
object on the picture plzne We refer to the resulting image on
the picture plane as an orthographic view

Asingle orthographic viewis insufficient to fully descrive 2

three dimensional obiect We need a s¢b of related orthographic

views There are two converions for regulating the relationship

between orshagraphic views: first-angle projection and third-

angle projection To understand the distinction between the

two, imagine three mutually per pendicular picture planes—ons
hotizontal and two vertical The frontal picture plane znd the

horizontat picture plane intersect to form four dihedral angles,

nimbered one through four In a clockwise direction starting i
with the ugper front quadrant

- First-angle Projecfion

Gaspard Monge a French physicist and military engineer
responsible for the design of fortifications, devised first-angle
projeciion in the eighteenth century In first-angle projection,
we locate the object n the first quadiant and project the
images of the object back like shadows to the inner faces of the
victure planes. What is projected back through the objest are
those aspects of the object nearest to the viewer |

* Third-angle Projection

i we place the object in the third quadrant. the result is Third-
angle projection Since the picture planes lig between the object
and viewer, we project the images of the object forward to The
picture plangs We therefore draw and view the images on the
outer $aces of the transparent picture planes.




ORTHOGRAPHIC VIEWS

If we enclose at object within a transparent picture-plane box
we can natme the principal picture planes and the images
projected orthographically onto these planes Each
orthographic view represents a different orientation and a
particular vantage point from which to view the object Each
plays a specific role in the development and communication
of a design

Principal Planes

A principal plane is any of a set of rutually perpendicalar
plcbure planes on which the image of an object is projected
orthographically

Horizontal Plane

The principal level picture plane on which a plan or top view
is projected orthographically

Fronial Flane

The principal vertical picture plane on which an elevation or
from viewis projected or thographically.

Profile Plane

The principal vertical picture plane on which a side or end
viewis projected orthographicaly

Fold Line

The trace representing the intersection of two perpendicular
picture planes

Trace

A line representing the intersection of two planes

Principal Views

The principal orthographic views are the pian, the elevation,
and the section

Plan

A principal view of an object projected orthographically on 2
horizonval picture piane; also called top view In architectural
drawing, there are distinct types of plan views for representing
various horizontal projections of a building or site

Elevation

Avprincipal view of an object projected orthographically on a
vertical picture plane An elevation view may be afront side,

or rear view depending on how we orient ourselves to the object
or assess the relative significance of its faces In architectural
graphics we label elevation views in relation to the compass
directions ot 0 a specific feature of a site

Section

An orthographic projection of an object as it would appear
ifout through by an intersecting plane

\_J-_'i___’m”_____&

Elevatign Section
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ORTHOGRAPHIC VIEWS
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side Elevabion
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Arranging Views

To make it easiet to read and interpret how a series of

or thographic views describes a three-dimensional whole, we
arrange the views in an orderly and logical fashion The most
comimon arrangement of plan and elevations results from
unfolding the Transparent picture-plane box in thira-angle
projecticti

After each view is projected, we rotabe the views about the fold
lines Ino a single plane represented by the drawing surface The
top or plan view revolves ugward 1o a posivion directly above and
vertically aligned with the front or elevation view while the side
or profile view revolves o align horizontally with the front view
The resuti is 2 coherent set of related orthographic views
sepatated by fold lines
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ORTHOGRAPHIC VIEWS

Number of Views

The number of orbhographic views necessary to completely
describie the three-dimensional form of an object varies with its
geotmetry and complexity

Symmetrical conditions often eliminate the need for one or

) - , . 5

b more views For example, a form or composition characterized by m 1 A e

& . . , . i . ., H - ‘:> . ’l ol

- axial or bilateral symmetry has two sides which are mirror La? o :
o images of each other. Therefore. one side view would be b N

o redundant and could be omitied Similarly, multinle elevation
g views of a radially symmetrical form or composition would be
- _: usnecessary if a single elevation replicated vhe same

| information The omission of a view, however, can [ead to
ambiguity if a symmetrical condition does not in fact exist

Most abjects require a minimum of three related views to

descrive their form Complex forms and compositions tmay
» require four or more related views, especially if they have a _
& number of oblique faces . e ,
. N .

Auxiliory Views
For each oblique face of an object or construction, an auxiliary N .
view is necessary to describe its trug size and shape We ‘ __(
establish an auxiliary view by inserting a fold line which : :
represents the edge view of an auxiliary pisture plane parallel to ] I i
the inclined or obiique face 4 { ._....{m-ﬁ S — i
i
{ |

1
1
1
1
JRPRTI

C:ajﬁnﬁ varzllel /\

to neined face o
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ORTHOGRAPHIC VIEWS

(onstructing Views

Whenever possivle, align related or thographic views o that

. poifits and dimensions can be transferred casily from one view

> - : o the next This retaticnship will not only facilitate the

'g] E : construction but alse makes the drawings more understandable
' a5 4 coordinated set of information For example, once a pian is

® drawn, we can efficiently transfer the horizontal dimensions of

' « . length vertically on the drawing surface to the elevation below

It 3 sirmifar manser, we can project the vertical dimensions of

. height horizontally on the drawing surface from one elevation to

T one or more adjacent elevations

Always project points to an adjacent view with projectors
drawn perpendicular to the commmion fold line Since any point is
the same distance away from the fold ling in all views related to
X e Y a4 cotimon view, we can transfer a distance from the herizontal
vlane to the profile plane by constructing a diagonai bisector at
the intersection of the fold lines An alternative is to use the
intersection of the fold lines as the center for a seties of
quarber circular arcs
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Paraline Drawings

Faraline drawings nclude a subset: of orthographic projections known as
axenometric projections—the isometric, dirietric, and trimetric—as
well as the entire class of obiique projections Each type offers a slightly
different viewpoint and emphasizes different aspects of the subject As 2
family. however, they combing the measured precision and scalability of
orthographic multiview drawings and the pictorial nature of linear
perspeciive

Faraline drawings communicate the three-dimensional nature of an object
or spatial relationship in a single image Hence, they are also called single-
view drawings to distinguish them from the multiple and related views of
plans sections and elevations They can be distinguished from the other
type of sirigle view drawing linear perspective, by the following picorial
effects Farallel lines, regardless of their orientation in the subject, remain
parallel in the drawn view: they do not converge to vanishing points as in
linear perspestive—hence the term paraling |n addition any linear
measuretment parallel to the three major aves can be made and drawn to 2
consistent scale

Because of their pictorial nature and ease of construction, paraline
drawings are appropriate for visualizing an emerging idea in three
dimensions early in the design process They are capable of fusing plan,
elevation, and section and illustrating three-dimensional pavterns and
composttions of space They canbe cut, o made transparent to ses inside
and through things, or expanded to illustrate the spatial relationships
between the parts of a whole They can even serve as a reasonable
substitute for a birds-eye perspective

Faraline views, however, lack the eye-level view and picturesque quality of
linear perspectives They present instead either an aerial view lacking down
o an object or scene. or aworms-eye view looking upward In either case,
the drawing system can be extended to include a boundless and
unlocalized field of vision, unlike perspective drawings which are strictly
limited in scope by the size of the visual angle 't reveals the view from an
infirite set of positions rather than from a specific point in space The
vigwer can move it on 2 porvion of the drawing or move back to take ina
broader vista




PARALINE DRAWINGS

Constructing Paraline Drawings

Guiding the construction of all paralin drawings is the
fundamental principle that lines which are parallel in space
remain patalel in the dizwn view There are therefore three basic
approaches t constructing the entire class of parzline
drawings When constructing and presenting a paraline drawing,
keep in mind that paraline views are easiest to understand if
vertical lines in space are aiso ortented vertically oni bhe drawing

_ surface
i, 2 TR 3 ' : ' .
i 4o Thefirst is a subtractive approach appropriate for relatively

simple forms It involves constructing a paralin view of 4
rectangular box that encomipasses the entire volume of the
subject and then working in 2 subtractive manner To remove
material and reveal the form
remmeneneane o A\ GeCONG Approach appropriate for a composition of discrete
forms reverses vhe procedure of the subtractive approach I
requires drawing 2 paraling view of the parent form first and
then adding the subordinate forms
+ The third approach is approptiate for irreqularly shaped
forms 1t beging with 2 paraiine view of a hotizortal plane of
the subject or the profile of a vertical section cut We can
exbruude the shape vertically or extend it backinto the depth
of the drawing L
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PARALINE DRAWINGS

Axial Lines

Axial lings refer to those ines which are parallel to any of the
three principal axes Regardless of the approach we Take in
constructing a paraling drawing we can measure dimensions
and draw to scale only along axial lines Axial lines naturally form
arectangular grid of coordinates which we can use to find any
point in three-dimensional space

Non-oxial Lines

Non-axial lines refer o those lines which are not parallel to any
of the three principal axes We cannct measure dimensions
along these non-axial lings, nor can we draw them to scale To
draw ton-axial lines we mus? first locate their end points using
axial measurerients and then connect these points Once we \
establish one non-axial line, however, we can draw any firie

parallel to that line since parallel lines in the subject remain

parallelin the drawing

Versical
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PARALINE DRAWINGS

Circles

Any circle oblique to the picture plane appears as an ellipae In
order to draw sucha circle in a paraling drawing we must first
draw a squars that circumscribes the ircle Then we can use
either of following two approaches 1o drawing the circle within
the square

If we can divide the square into quadrants and draw the
diagorals we can establish efght points along the
circumference of the circle.

+ The four-center tethod uses two sets of radil and a compass
or circle template First draw the paraline view of the square
that circumscribes the circle From vhe midpoints of the
sides of the rhombus, extend perpendiculars untll they
intersect With the four points of intersection 2 centers and
withradir' andr* describe two sets of arcs in equal pairs
between the origin points of the perpendicuiars

Curves

We can draw a pataline view of any curved line or surface by
using offse’ measurements to locate the positions of
significant points along the line or surface

%=

Freeform Shapes

: Inorde 1o draw a freeform shape in a paraline drawing, first
> constructa grid over a plan or elevation view of the shape This
gtid may efther be uniform or correspond to critical points in the
shape The more complex the shape the finer the grid divisions
should be Construct the same gridin the paraling view Next,
locate the points of intersection between The grid and the
freeforim shape and plot these coordinates in the paraline view
Firially, we connect the transferred points in the paraline view

N

_% .
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AXONOMETRIC DRAWINGS '

Axonomettic = axono + mebric or axis-measuretment The term
axonometric is often used to describe paraling drawings of
oblique projestions or the entire class of paraline drawings

. Strictly speaking. however, axonomestic projectionis a form of
orthographic projection in which the projectors are parallel to
each obher and perpendicular to the picture plane The
difference besween orthographic multiview drawings and an
axonomet: c single view drawing is simply the orientation of the
object to the pisture plane

Axonometric Projection

Axonometric projection is as or thographic projection of a three-
dimensional objest inclined to the picture plane in such a way
that its three principal axes are foreshortened The family of
axonometric projection includes isometiic, dimetrlc. and
trimetric projections They differ according to the orientation of
the three principal axes of a subject vo the picture plane ;

There is a significant difference between an axonometric
projection and a drawing of that projection Inatrue
axonometric projection the three principal axes are
foreshortened to varying degrees, depending on their ;
orientation to the picture plane However, ir an axonometric
drawing, we draw the trug length of one or more of These axes to
exact scale Axonomettic drawings are therefore slightly larger
- " than their corresponding axonometric profections
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ISOMETRIC PROJECTION

Anisometric projection is an axonoretric projection of a threg-

dimensional object inclined to the picture plane In such a way

that thie three principal axes make equal angles with the picture

plane and are equally foreshortened x

To better visualize This, construct an isometric projection of a SO
cube in the following manner _ N

 Estabiish a fold line parailel to a diagonal in a plan or elevation N
view of the sube ' N

+ Project the cube into the auxiliary view \

+ Construct a second fold line perpendicular to the diagonal in N
the auxiliary view of the cube e

+ Project the cubs into the second auxiiiary view

- -

In developing an isometric projection of a cube, we find that the N
three priricipal axes appear 120° apart on the picture plane and N
are foreshortened to O 816 of their true length The diagonal of . N

the cuse being perpendicular to the picture plane is seen a5 a <
point and the three visible faces are equivalent in shape and N
proportion

NY

\/

7

ISOMETRIC PROJELTION

Wit e e s e,
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ISOMETRIC DRAWINGS

nstead of developing an isomettic projection from 2 setof plan,
elevaticn and auxlliary views, 5 is common practice to
construct an isometric drawing In a more direct manner. First,
we establish the direction of the three principal axes Since they
are 120" apar’ on the picture plane, if we draw one axio
vertically, the other two axes make 2 50° angle with a horizontal
onthe drawing surface

. ® L - : To save time, we distegard the normal foreshortening of the
_CD @ / principal axes Instead we lay out the true leagths of alllines
g o T ' parallel to the Shree principal axes and draw them o the same
: ' ' - scale Thus, an isometric drawing (s always slightly larger than
N : ' an isometric projection of the same subject

Anisometric drawing establishes 2 lower angle of view thana
plan oblique and gives equal emphasis to the thres major sets of
planes I preserves the relative proportions of the subject and
i5 10k subject to the distor tion inherent in oblique views
Isometric drawings of forms based on the square however, can
create an opsical lusion and be subject to multiple
interpretations This ambiguity results from the aligntent of
lines in the foreground with those in the background In such

T cases, 4 dimetric or oblique might be a better choice
!
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DIMETRIC PROJECTION
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symmetrical

A dimettic projection is an axonometric profection of a three-
dimensional object. inclined to the picture plane i such 2 way
that two of its principal axes are equally foreshortened and the
third appears longer or shorter than the other two

To better visualize this, construct a dimetric projection of a
cube in the following manner

» Establish a fold line parallel to a dizgonal in 2 plan or elevation
view of the cube

- Project the cube into the auxiliary view

- Construct a second fold line thatis not perpendicular to a
diagonal in She auxiliary view of the cube

» Project the cube info the second auxiliary view

In developing a dime?ric projestion of a cube we find that an
infinite number of views and pictorial effests are possible A
serles of symmetrical views develops as the cube rotates about
a2 horizontal axis Another series of asymmegrical views emerges
as the cube rotates about a vertical axis Depending on the
orientation of the cube to the picture plane a dimetric view can
either emphasize one major set of planes while subordinating
the other two, or etmphasize Two major sets of planes equally
while subordinating the third

Asymmetrical



DIMETRIC DRAWINGS

Adimetric s a paraling drawing of a dimetric projection, having

alllings parallel to two of the principal axes drawn to true length T T
at the same scale, and lines paraliel to the third either r<:\__\ - =
elongated or foreshortened T/
N @

As with isometric drawings we usually construct dimetric : \\ Tl —
drawings in a dfr'ect manner. We.ﬁr-st esta'biltc:ﬁ theldzrectn‘m of \\ \\ . 5 S 1 ]J B
the Three principal axes Assuming one principal axis remains NN 7 15T T
vertical, we can lay out the angles of the two horizongal axes in ‘\\ o B '
several ways. While These angles do o correspenid exactly with /;,// e j;

A e et s+t et e e e e

the angles that result from dimetric projection, they are
converient bo use when drafting with 30°f60° and 45°145°
Sriangles

We can now lay out the lengths of alllings parallel to the three
principal axes. Two of the three principal axes tiake the same
angle with the plcture plane We draw lines parallel to these two
axes at the same scale, and lines parallel to the third at a
proportionately greater or smalier scale The circled numbers
indicate the whole and fractional scales at which we draw the
three principal axes in each dimetric view

The use of twio scales and odd angles make dimetric drawings
siightiy more difficult 5o construct than isometric drawings
Onthe other hand, they offer a flexibility of viewpoint that can
overcorie some of the pictorial defects of isometric drawings
Adimetric view can emphasize one or two of the major sets of
plaes as well as provide a clearer depiction of 45° lines and
surfaces
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A trimetric projection is an axenomebric projection of 2 three-
dimensional objest inclined to the picture plane in such a way
that all thiee principal axes are foreshortened ata different

rate

Trimetric Drowings

Atrimetric is a paraline drawing of a trimetric projection,
showing all three principal axes foreshor tened at a different
rate and therefore drawn a5 different scales Trimetrics
naturally emphasize one major set of planes over the obher two
We rarely use trimetrics because what they reveal does not
justify their complex construction Isometric and dimetric
views are simpler to construct and just as satisfactory for
most pur poses '




OBLIQUE PROJECTION

Oblique projection s one of three major types of projection
drawing The images that emerge from obligue projections
belong to the pictorial family of paraline drawinigs but are
digtinct from the isometric and dimetric views that develop
from orthographic projection In obiique projection, a principal
facz or set of planes in the object is oriented parallel to the
plcture plarie as in orthographic multiview drawing but the
image is ranstitied by means of parailel projectors oriented
atany angle othet than 90° to the picture plane

Obligque drawings show the true shape of pianes paraliel to the
pisture plane Onto this frontal view top and side views are
attached and projecbed back into the depth of the drawing This
yields a three-ditmensfonal image that represents what, we know
rathier than how we see It depicts an objective reality that
corresponds tmore closely to the picture in the mind’s eye than
the retinal image of linear perspective It represents amental
map of the world that combines plan and elevational views into a
singie expression

The ease with which we car constirict an oblique drawing has 2
povier ful appeal [f we otient a princlpal face of an object parallel
Yo the picture plane its shape remains tr ue and we can draw It
ore easily Thus oblique views are especially convenient for
representing an object which has a curvilinear, ireguiar; or
complicated face

While oblique projection can suggest the solidity of 3 three-
dimensional object and produce a powerful illusion of space it
also allows the composition of lines to remain on the surface as
aflat patbern This can lead to optical llusions and therefore
ambiguity in the reading of an oblique drawing
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OBLIQUE DRAWINGS

Oblique projection represents a three-dimensiotial object by
extending parallel projectors % some angle other than 90° to
 ihe picture plane We usually orlent a principal ace of the object

parallel to the picture plane 50 that we can draw ft 1o exact
scale and represent its shape and proportion accurately We car
therefore construct an oblique drawing directly froman
orthographic projection of that face

There are two rules that minimize distor tion and make an
obligue drawing easier to consbruct. |

= Qrient: the length of the object parallel to the picture plane in
order 70 offact the appearance of distor bion in the depth of
the drawing

+ Orientthe most complex or charasteristic face of the oject
to the picture plane in order To show The Brue shape of the !
face and simplify constiruction One we dtaw the true shage ‘
of this face, we can extend or extrude i into the third
dimension by simply drawing a seties of lines parallel to the
receding axis

Direction of Receding Lines

While an oblique drawing naturally emphasizes the planes

parallel to the picture plane. planes perpendicular to She pictute

plane usually appear foreshortened in the drawing The apparent

13 size and shape of receding planes depand on the angle a% which |
/ the principal axes perperdicular to the picbure plans recede into

‘ - the depth of the drawing By varying this angle, we car

L emphasize one of the sets of receding planes over the other or

= ° '4 y show thet 5o be of equal impor tance
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OBLIQUE DRAWINGS

Lengih of Receding Lines

The angle that the obiique projectors make with the picture

plane determines the lengths of the receding avial lines in an : /
oblique drawing If the projectors are at a 45° angle to the

pisture plane, the receding lines will be projected in their srue a
length A other angles the projectors will cause the receding
lings Yo appear either longer or shorter than their true length In
practice, we can lay out and draw the receding lines of an oblique
drawing to their true lengths or at a reduced scale to offset the
appearance of distortion

Cavalier Projection

The term cavalier derives from the past use of this projection
system in drawing fortificabions. In cavalier projection, the
projectors fori a 45° angie with the picture plane We can
therefore draw the receding axial liries at the saime scale as the

lines paralle! to the picture plane -

While the use of a sinigle scale for all three principal axes greatly _ /
simplifies the construction of an oblique drawing, the lengths of =
recealrig lines can sometimes appear toolong To offset the b
appearance of distortion we can foreshorten the receding lines

gy drawing their lengths at the satme reduced scale usually%s

1o ot thelr true length

Cabine Projection —
The term cabinet comes from its use in the furniture industry In _
cabinet projection, athree-dimensional object is represented by %%
ar obiique diawing having alllines paralel to the picture plane : / /
drawn to exact scale and receding lines reduced to half-scale
Cabinet drawings suffer from a major pictorial defect—the IS
length of receding lines can sometimes appear too shott.
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