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> Goak - - Performance. Indicators:
: . Upon c;mplétion o% this module, the The student wit complete a Self

student will have a working knowledge Assessmenf exam and a Post Assessment

¢ of orthograph1c, pictorial and iso- éxap covering the topics, and will a]so
metric drawings 'and . ‘types of lines, . - comp]ete an assignment consisting of

- and will be able to identify them and ‘| six orthographic and isometric drawings.

understand how they are applied in " . .

. reading blueprints.’ . ) . ' ' i ’
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5 Studg Guide -

3. —_ Complete the requiredeassigﬁmeﬁts on the Assignment Pages. Turn them in
_ to your instructor‘for review, o L ) -
\ . ) & T ’ I -}
41' ___; ‘Complete the Self Assessment‘exam. Tbis wi1]_§how how well you can éxpect
to do on the Post Assessment exam. Compare your answers with tﬁose on
" the Self Assessment Answer Sheet found immediately following the exam. * -
If.you sgored poorly, re-study the Information secti§n or ask your
/ . instructor for help, : ‘ ' ¥

¢

.

5. . Comp]ege the Post Assessment exam. Turn the answers in to your instructor.
" It is recommended you score 90% or better Befone continuing with the:
next module. N ' :
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One of the prob]ems in all draw1ng is how to dep1ct a three d1mens1onsa] obJect on
a two d1menS1ona] sheet of paper. Any attempt at showing all three d1mens1ons on
a s1ng]e draw1ng will result in foreshortened ]1nes‘that will not represent true
dimensions of the object. To show an object's true shape, the draftsperson must
make two or more related drawings, each of which depicts the- obJect in two of its
principal d1mens1qns on]y--w1dth and depth, width and he1ght or height and depth.
Almost w1thout exception, work1ng-draw1ngs are made th1s way.

(. ‘ -
Sométimee3 however, it is desirable to portray the‘obJect more nearly as an obSErver
would normaHy see 1t--that is, to show all three. -principal d1mens1ons at once. . ©
Several methods are emp]oyed for making drawihgs of this picture- ]1ke type and a]l

" are usefu] for illustrating the overall shape- and general features of techn1ca]

\obJects However, all of these p1ctor1a1 draw1ng methods have a common d1sadvantage
" that makes them general]y unsu1tab]e for the production of work1ng drawings: . the"

true measurements of the obaect g - A
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" The drawing method almost universally employed i

n the making of architectural and

engineering working drawings is called orthogyaphic projection; the drawings

Produced. in thig way‘are‘ca1]ed orthographic gor
picture-]ike-drawings made by pictorial drawing

“trye” drawings, as opp8sed to the |
H
methods. Unlike most pictorial

.+ .drawings, o?thographic dnaWings are drawn tg scale, and trye easurements can He
» . ? . > .

3
. “ . .

1 would be seen by an observer ]ook}ng squafe]y at that side or face. No pictorial
« techniques arg émp]oyed-for an orthographic drawing, the object being ‘shown in its

At Possible for the draftspen!on to

ic Views, the trye size, shape, and P

»

Each of the threé,orthographic viewsin Fig.- F-13 revéa]s the shapefofathe~ebject,as ;

perceived, from a particu]qr Viewing diréction.

4

,a 66@p1ete’ﬁ1Tusfration of .the object. The top

i jf:/front view, whicp is obtained by rotating the object 90? on its ve;tica1 axis
away «

.
’.
.
. .
.
-

Collectively, the three -views provide




top, front, and side views.

°as in the front and- $ide Y1ews in Fig. F-14.

> - &

~

Front side, and rear views are called elevations.
Hidden features are indicated on orthographic draw1ngs by means of dotted Lines,

/

In an orthographic drawinj, only those obJect lines that are pergend1cu1ar to the

8

observer's-direction of view-+that is, parallel with the p1cture plane--are shown

TOP VIEW - . .

i T

TOP VIFEW v
&_ N - .

in their true sca]e length. The oblique line\A-B is drawn in Hrue proport1on in
the top view in Fig. F-15. In .the-front view, however, ithe line A-B is drawn
shorter than its true sca]e 1ength and therefore is not shown in true proportion.’
—_ - -
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H1dden ITnes in orthograph1c views .
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== From thqs d1scusszon, it will be- seen that the shape of an obJect cannbf)be
‘ o v1suahzed from a single orthograph1c view; all the re]ated v1ews must be- studied

together The 1mportance of th1s rule will become apparent as more comp]ex working

drawings are encountered - .
- 9 .
\ ‘ . : . .
.TYPES OF LINES IN WORKING DRAWINGS . ° ) g «

Severa] types of lines, each hav1ng a spetific meaning, are, employed in the making
“of Work1ng draw1ngs, Some ]1nes are thrcker than others, some are solid, and some

~

*are hroken Some of the more common types of lines with an exampTe of their appli-

cation, are shown.in F1g, F-16. Such a listing" of conventional drafting lines is
ca]]ed an "a]phabet of lines."
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PICTORIAL DRAWINGS L

‘ Bgcause 3 pictorial _drawing shou re than one ‘facé of the object; it can‘f;ive7 more -*
nformat1on abdut the shape of the object than would be, possible with any single
\\brtho aphic view. For ‘this reasop, persons without techn1ca1 training find pictorial
drawing s "the ‘eadier type to understand. The' mgin d1sadvantage of p1ctor1a1 drawings
« Ties jin he1r d1stort1on of -true object 1ines and angles; this makes them unsatis-

/

factory for descr1b1ng complete and detailed forms. However they are useful in
cases where the measurements of the image need not correspond e actly w1th those. of

the actua] object. For example, thearch1tect uses a p1ctor1a1 draw1ng to show his ‘
/ . .

4

or her client how the’ house will Took when comp]eted
-The two principal types of p1ctor1a1 draw1ngs are perspect1ve and axonometr1c ,.\'
draW1ngs A-third type, the ob11que drawing*is partly axonometr1c and part]y

orthograph1c Because of the d1storted appearance of bbJects drawn by the oblique ",
method, it 1; not w1de1y used for p1ctor1a1 representation ahd will 'not be discussed *
further here. : ‘ ; )

. V- : <
PERSPECTIVE DRAWINGS ¢ ' .

‘ The type of p1ctor1a1 draw1ng that represents an object. most clearly as it is .seen
by’ the human eye . is the perspective drawing. ' The optical line relationships in.a
perspective drau:ﬁg are like those in a photograph; that is, all*lines that are
parallel on-the actual object tend to converge at some distant«point on the drawing: ¢

O 3 v »

-Perspect1ve drawings are Seldom used as working draw1ngs they dre q;ed mainly in
- ‘sales and promot1on work and as arch1tectura1 "presentat1on" drawings. .

) 3
-

AXONOMETRIC DRAWINGS h

The term "axonometric" refers to the glass of p1ctor1aﬂ draw1ngs in wh1ch'a11 the
measurements necessary for making the drawing are made on the three principal axes

of the object or oh lines parallel with those axes. LA rectanguﬁar solid drawingtin

‘this way cons1sts of three sets of lines, each set be1ng parallel to one of the

pr1nc1pa1 axes, and reveals three of its faces.  An 1nf1n1te number of axonometr1c

positions is pdSs1b1e the choice of position depending up in how the obJect 1s to ) .

be Viewed. (See Fgg F-17.7 the isometric position, second\from the right in-the '\/[
t .1]1ustrat1on, is the one most often emp]oyed fin axonometric’/drawing 1n‘the1sometr1c‘
‘ -position is caHed an 1sometr1c draw1ng R ‘
’ K

.
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Fig. F-17. Axonometri} drawings in several posftions

“THE THEORY OF ‘TSOMETRIC DRAMING _ .
B The Ihedry of isometric draﬁﬁhg j§ that the objectﬂi§ Qiewed from ihe exact

position in whieh three of i}s sides are see equally foreshortened - In making an
. isometric drawing, the draftsperson first lays out the three isométric axes--one
vertjca] aqd-bther two tipped up ?Oo from a ho}izahta] baég line, as shgwn in. Fig.
F-18. The height, width, and depth of thg object are measured off on these axis
Tines. '§ince all Tines on or barallel with the jsometric axes are foreshortended
equally, they will be'%n true propértion; however, they wil] never appear as true
scale lengths, as do the Tines in.orthographid drdwings.‘ The relationship of an
isometric view. and three orthographic.yiews.of an object is shown in Fig. F-19.

ANGLES IN ISOMETRIC DRAWINGS : ,
Angles cannot be directly transfgrred from orthographic drawings to isometric.
drawfngs; this is so because_ang]es do not appear in their true~§h§pe’in isometric
drawings. To,tfans?ey angles in.making an isometric.drawing“?fom orthographic  *

views, the -dra‘ftsperson first transfers-ﬁhe intenSEéfion'points ofthe lines that

form the angles, then draws the angles. from the transferred points. (See Fig” F-20.)
. ) ) N

" -

* CURVES 1 ISOMETRIj DRAWINGS . -
Like angles, curve

suffer distortion in being transferred from'orthographic drawings
N - .
to isometriq drawings. To transfer a curve; the draftspgrson first plots points Ong .

lgpaw{h§;~then connects the points with a curved line. (See ‘Figs. F-27 and F-22.)"
To simp]if} transferring the: points; he or she may lay out_a arid of.recténgu]ar
coordinates on the miltiview drawing and a corespanding isometric- grid on the
sheet for the isometric drawing. L s
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INDIVIDUALIZED LEARNING SYSTEMS

J Self
Assessment

T R RRRRREEE————
v LI

After you have studied_the materia{ in the moéu]e, complete the exercises byq~
writing in the‘Word that belongs in each space. . - i}

. [y
N .
Y L .

1.- Tﬁg.drawing method used for making most/@orking drawings is ca]léd ¥ ';’
- . v 3 . .
2. <Orthographic drawings are drawn to and measurements
- b -ﬁ.
* can be taken from them . : : -
. 5 . . .7 - \
. 3; An orthographic view shaws oan one ' or e of an object. )
.‘l" - ) ' ! . : '
. 4. In architectural drawings, a v%ew from above is called a(n) view.
5. A 11st1ng of conventional drafting 11nes used ‘in ,the making of g worRing
draw1ng is ca]]ed a(n) ‘ of !
6. The type of drawing that represents an object most nearly as it would be seen
_ in a photograph is a(n) I drawing.
‘ . 4 ) .
© 7., A pictorial drawing shows more_;han one "of an gbject. - )
4 )_ -3
N + 8. zThe type of pictorial drawing in which all of the principal axes are equally
‘ : foreshortended is the axonametric drawing. : . : B

\

\\9 In an 1sometr1c draw1ng, two of the three pr1nc1pa1 axes are tipped up
\\, degreeS'from the horizontal; the third axis is

°
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SBLF ASSESSMENT: ANSWER SHEET

v .
v

orthographic projection

2. scale, true
’ .-
3. ' face, side

4. top

-

. alphabet, lines

pictorial
view

axonometric
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*Post. =
Assessment IR
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Y

Listed below each numbered item are four poss1b1e answers br completing phrases. °
Decide wh1ch of the four is correct, or<$6§f';;;}1y correct then write the '
“correspondi tter in the blank space to the left of that item.

)

The drawing method almost un1versa]1y employed for making work1ng drawings .
is called:

R \ a. orthographic projection c. perspective drawing -
’ . b. isometric projection L d. scaling
2. One disadvantage of pictoria1 drawinas is that in general they:
a. are too large for use on the job - : .
b. are suitable on]y for exteripr views .
‘ " c. do not accurately represent object 1ines and angles
. 4. give a poor dverall view of an object .
-
3. ___ MAn isometric drawing is.one kind of: - -
; ~ a%i%orthognaphic drawing ' c. axonometric drawing
ty b. *perspective drawinhg . do multiview drawing
* 4. An orthographic view shows how many sides o faces of an obJect?
£
L a. one ~~ - c. three
- / b. two h d. four . ‘
‘ 5. The true shape of an obaect cannot be. visualized from a s1ng1e ) .
o T a. orthographic v1ew c.> pictorial view ‘ L
b. perspective V1ew . d.. axonometric view
6. The drawing shown b¢1ow is properly called:
.a. pictorial : c.. multiview \
. b. orthographic . . ¢.” isometric
R , ‘ .




. \ s .
. - . x

The drawing shown be]ow 1s proper]y ca]]ed

"\ .o .
a. perspective. ‘ C. axonometric
b. isometric- - d. orthographic

A s N . s

The draw1ng shown below is properﬂy called:

a. p1cton1a1 c. axonometric
b. penspective - d. orthographi¢

tp ®

" The draw1ng shown below is properly called:

a. multiview e c. ob11que
b. orthographic . d. 1isometric
‘ -
R
. :“ .

Y
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The' drawing, shown below is properly called:
a. pictgm:a‘l ! . c. isometric
b. multiview d. "orthographic
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