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PREFACE

WHAT the world will be like tomosrow has been the concem
of the social worker and the church, military and political
leaders, manufacturers and financiers, industrial stylists, and
artistallustrators. Almost all have had specific dreams about
what they would like to see developed, perfected, and origi-

natcd in the days to come, but it is the ilustrator who has*
made those dreams into pictorial representations which,the

man on State Street could understand and appreciate, Ifas; of
course, a fact that today’s world differs vastly from thatwof our
grandfathers. Today foreshadows tomorrow, anc]‘ tomorrow
foreshadows the days and years to follow. But s world of
the prescnt there must be thoughts and plans}fdr the future.
It is with thoughts of things to come thdl M LUusTRATING FOR
TOMORROW’S PRODUCTION came to be afritten. Every drawing
produced in the engineering draftingfeom, and every specifi-
cation for newly designed itenls)vﬁich can be put into asscm-
bly linc production is a glimpSe*of tomorrow’s business. So,
in an cffort to present a rqc&ure for making essential illus-
trations for industrial preditction, this book has been prepared.
It began with a serics of-clementary and advanced production
llustration couISC\?\irhich were taught by the authors under
the auspices of AAke University of Texas War Training Pro-
gram. T hereﬂo&jit is fitting that thanks be given here to the
University. bf Texas, which gave such splendid coopcration to
these eolirses, and to those students who were, knowingly and
unknc}wfngly, “guinca pigs” for the experimentation and de-
velopment of many shert cuts for making perspective produc-
tion illustrations. -
ILLUSTRATING FOR TOMORROW’S PRODUCTION is presented in

such a way as to make it a ready source of information and
reference to both the layman and the illustrator.

J. H. Farmer

A. J. Hoecker -

F.F.Vavrin



T I S A o ]

o G =0

10,
11.
i2.

15,

16.

CONTENTS

Part One. Preliminary to Production Iustration

. The Purpose of Production Ilustration
. Isometric and Oblique Drawing

Method for Making True-Scale Perspective Drawings
Mechanical Method for Exploding Views N
Fundamentals for Illustrative Drawing “\

I'rechand Drawing Based on
the Mechanical Construction Pn,nm\p“le

Part "Two. Making a Productlon Illustrahoﬁ

. The Rough Layout N

. The Comprehensive Layout R\ »

. Rendering \
Mounting and Presentation, o{‘Dra“ ings

Reproduction of Hlustra 1é\1*3'
The Continuity of Ereduction Ilustrations

¥/
Part Three. Ajseraft Ilustrating

. The Airp]dn’s\*i"r}ﬁcrspccti\'c
, I]]ustratlug\for Aircraft Production

Pa\\f‘our The Production Illustrator in AdvertlSmg and
Industrial Design

The Production Illustrator’s
Contribution to Industrial Advertising

The Production Illustrator’s
Contribution to Industrial Design

Bibliography

97
109
115
141
147
155

167
179

191

197
203



o
Q
&
N4
‘29
s
P
&
é\@
e .
“«C“ PART ONE
@é Preliminary to
o) Production Illustration
.,g’& _



THE PURPOSE OF
PRODUCTION
ILLUSTRATION

Chapter

PRODUCTION ILLUSTRATORS and artists are steadily becoming
indispensable to pyodern manufacturing and industry. This is espe-
cially true todayhécausc of the rapidity of production. The talent and
work of the, uiustnal artist and the production illustrator have donc
their mnncasmable share towards cxpediting production,

Tha n]gs to the demands of industrial manufacturers, whose produc-
tion and assembly lines mushroomed into existence almost over night
with the advent of World War 11, the illustrator was given the oppor-
tunity to combine technical data and artistic conception into a pic-
torial representation of the job at hand. That job was terrific! Although
production tllustration includes a variety of smaller tasks, the illustrator
of today must be able to make accurate perspective drawings to scale
and must be capable of making all kinds of drawings, sketches, and

3



THE PURPOSE OF PRODUCTION ILLUSTRATION

renderings. Production illustrations are of importance. In indust
where blueprints are extremely complicated and often dlfﬁculf;_to in-
terpret. For example, companies that manufact-ure el?ctrlc S“‘ftChes,
pumps, motor units, hydraulic equipment, radu.) equipment, "1115tru-
ments, and countless other more complicated articles may require pic-
torial drawings to help the assembly-line worker to understand the
blueprints,

Because preduction illustration and pictorial representation’ of man
ufactured products is of such paramount importance, most iufiistria] _
establishments have found it necessary to set up a well-orgdtiized pro-
duction illustration department with various well- deﬁncd Subdivisions.
Usually such a.department is headed by the produchon engincers of
the company with a number of closely related grot{ps such as the break-

FIGURE 1
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down group, the clerical group, the enginecring functions coordinator,
the manufacturmg functions caardmator the chief illustrator, the lay-
out man, and the illustratotst S¢e Fig. 1 for organization chart.
Let us now consider briefly the various types of work done by the
Mustrator in such an abgamzatlon First is the Parts Catalog. This is a
pictorial rcpresentaﬁbn of the entire stock of parts manufactured by
the company f‘f\w\lom the catalog is being compiled, It is gencraily
used as a rcphlccment guide for repair of worn and broken parts of
some unit manuf'ictured by that particular company, Next is the Struc-
tural Repair Manual which is used as a guide for the repaiing of struc-
tures which have been demotlished or damaged. Then comes the Erec-
tion and Maintenance Manual which includes diagrams, retonched
Photographs, cross-scetion views and schematics, A schiematic is a draw-
~ing which shows the location and routing of some specific system such
as the deicing system of the Lockhecd Constellation as illustrated by
I'ig. 141, Chapter 14. Service Bulletins and Handbooks are also com-
Piled in the production illustration department for release to an agent,

5




THE PURPOSE OF PRODUCTION ILLUSTRATION

or buyer, of the manufactured product when such product is in use at
some locality remote from the factory and when local company scry-
icing cannot be maintained.

These bulletins, manuals, catalogs, and handbooks are a rccogunized
part of almost every production illustration department in industry.
However, there still remains a very important phase that must be con-
sidcred and recognized if illustrating for tomorrow’s production is to
reach its maximum value to the manufacturer. Most enginccriu&draft-
ing is done by standard drafting methods which pertain_tes ortho-
graphic projection; that is to say, three or more views, drawn’m detail
with dimensions, are shown for cach object. These views gcncmln in-
clude the top view, front view, and end, or side, view. However, if the
object is simple, fewer than three views may be rcﬁl,ni'red, whereas if the
object is cxtremely complicated it is often difficult to interpret with
three views, Sometimes complicated objeets may requirc four or morc
views, But if a pictorial rendering of thapobject is shown in a section
of the blueprint which sets forth theldimensions, interpretation of the
orthographic drawing can readil y'bé visualized.

Suppose an executive of a comp‘my wishes to suggest certain changcs
to the production engineer. They could be understood easily if pic-
torial sketches accompaiicd the drawing. Also, in discussing proposals
of new designs with\ﬂ‘ie. sales staff or some other manufacturing con-
cern, a thorough(tnderstanding can be obtained quickly by such a
method. Andiiaddition, innumerable hours of conversation may be
eliminated‘:\ﬁﬁérc time is needed for more significant intcrviews with
buyers (}\f(the company’s product. A typical blueprint showing thrce
views of 2 tooling attachment is shown in Fig. 2, and additional draw-

) mgs Dwith accompanying pictorial sketches arc shown in Figs. 3-and 4.

"To make pictorial sketches for blucprint reproduction, drawings are
made on tracing, or layout, paper. The illustrator should first consider
the dctails and the overall dimensions of the object to be drawn, as
indicated by the lctters shown in the upper part of Fig. 5.

In the next step the illustrator draws the over-all dimensions of the
cbject using the mechanical perspective method shown in Chapter 3.
Note in the lower part of I'ig. 5 that the sides on which appear the two
threaded ends and the round cover plate (indicated by check marks in

6
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THE PURPOSE OF PRODUCTION ILLUSTRATION

drawing) have been bisected to locate their centers, and arc shown in
blue lines. The illustrator is now ready to add details of the top cover
plate, the round cover plate (on the front), and the two threaded ends,
These details can be drawn freehand since the main directions of the
vanishing points have already been established and there are cnough
reference lines to serve as guides. Once these details have becn added,
the illustrator places the sketch under the layout paper or cloth on
which the drawing for blueprinting is to be made, and traces thethird-
dimensional sketch. Fma]]y, the perspective of the object may be left
in outline as shown in the upper part of Fig. 6, or shaded&f “desired as
shown in the lower part of Fig. 6. (A blueprint will Shgw in reverse the
shadows on the tracing.) »

Often retouched photographs are used in the® Bame manner as the
pictorial drawing which occurs in a section @f‘the blueprint. When
photographs are used they are pasted to a Bluc line or Vandyke print,
rather than reproduced on the print. The photograph therefore appears
in black and white and is easﬂy v1suahzed by the workman. This
method of pictorial representatlon, as shown in Fig. 7, is employed by
the Bell Aircraft Corporat:ozn, \Buffalo, New York; it has been very

satisfactory in expediting pfeduction.

Besides the third-dimg %roml drawings and the photographs accom-
panying the prints thér} is one other method of cxpediting production,
as shown in F1g »8:/This mcthod employs photographs in loose-leaf
booklet form Q) illustrate the sequence of operation and assembly
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FIGURE 5

i N

1. Exemple of o three view drowing Fhat w\gﬂ be drawn in perspac-
five and incorporated on blue pridkfafelp visualize the shape
of tha objact, \J
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Lines Geing to Left 4" Vanishing Poin

Vanishing Poini,{

O
&
. A
A Vertica!

¢ Measuring tine
Area Bisected, e 9 [
to Acquire 'G\g{nqte’r-‘.,:Q
Minor Axfé,or Center
Ligg\from Right ™
\'Vqrrishing Point

|
i
!
:
1
i
i
N, i

-
-
—

- Major Axis 90°
from Minor Axis

Ground Line

2. Inthis preliminary stuge of o perspective drawing, we eliminated
the vanishing points to enlarge the object and keep near the size
of the three view drawing shewn above, See the explanation of
this methed of perspective drawing s explained in Chapter Three.
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FIGURE 0

A

This drawing shows the object in perspectiva with oﬁns&vﬁn.!ines erosed.
n
3

The next step is to shade (i
print as shawn below.

# desired) and incorporatenit’
N

e finished bluve-
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Ny

This example shows the three view o

and the third di

rerwing
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ional drawing
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FIGURE 8§

- F .

35, mert T pins through deor jamb detail to sacure oft end 36, Tighten C clumps ot aft end of frame ond¥R sids to
ot Farward frame on L/R side. held in pasition. 2\
~

uw*m-'u'}-?’hh“,
;

E d i 4 ) "
37, Pesition gun sight detail an camal back as additional 38. Tighten € clamps at front end of forward frame on L/R
support for forward frame. ) © sides.

Examples of visval training illustrotions thet have been disassembled from booklet
#2 showing o port of the sequence of assembly for the P 39 cabin and issued to
shap leadman by ¥isval Training Department, Bell Aircraft Corporation, Bulfalo, N.Y,
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Chapter ISOMETRIC AND

OBLIQUE DRAWING

THE FUNDAMLENFAL PRINCIPLES of orthographic projection
should be well u'u@'@rs"tood before one attempts to draw an isometric or
oblique drawing:~ :

Orthographic drawings, sometimes called working drawings, are
used to.deseribe the shape of an object; by a system of marking and di-
mensi}mfng they show specific over-all sizcs and distances for locations
of center lines for holes, size of holes, angles, and any finishes desired.
For example, let us suppose that a rectangular solid, as shown in part A
of Fig. 9, is, placed within a transparent box, the surfaces of which are
called the top view planc, the front view plane, and the end view plane,
Then, projecting perpendicularly from the object, as illustrated by part
B of Fig. 9, the varicus sides of the object can be established in their

15



ISOMETRIC AND OBLIQUE DRAWING

respective planes. After the top view, front view, and end view of the
object have been projected, we may then assume that the transparent
box is hinged between points RS and ST, as showH in part C.

If the top view plane and end vicw plane are each revolved 90 de-
grecs, the resulting picture then lies in a single plane.’Part D of Fig, 9
shows an crthographic drawing of the rectangular solid.

1f we have two vicws of an object and need t?—complete another
view, this is easily done in any one of sevcral accepted ways. For ex-
ample, if we have the top vicw and front view, the right end view may
be found by drawing a line UT, Fig. 30, part A, "perpendiculds'to the
bottom of the picture plane. This line may be - any distagice Jrom the
object and any length beyond the top and bottom of thétop view and
front view. A second line RW is drawn parallel to; the bottom of the
picture plane and anywhere between the top, \heyy_ and front view.
Where the lines UT and RW cross, wehaveapoint S. Lach plane of
the front view is then projected to the ri httin light construction Jines
passing across UT and extending abopt ¢ samc distafiee to the right
of UT as the distance SU. The plancsuof the top view are projected to:
the right to the line US. From th’lS point, there are several methods of
continuing, parts B, C, D.

Part B is completed by construchng 45-degree angles from the points
of intcrsection of the top\vicw lines and line US. At the points at inter-
scction of these hm\s\and line SW, lines parallel to UST arc con-
structed {these lises will be perpendicular to the bottom of the picture
planc). The pajuts 1, 2, 3, 4 formed by these lines and the line cx-
tended fromthe front view form the main corner points for the objcct.

Part Q\ls completed in the same manncr as part B, but in place of
the 4~5~degrcc angle from the points of intersection, a serics of arcs with

'ﬂsCDh'llTlOIl center at S is used. '

Part D is preferred because there are fewer changes in directions of
lines, and thercforc fewer chances for error.

If the top view and end view arc known, the front view may be
found by projecting the points in the views to form the corresponding
point for the front view; likewise the top view may be formed from the
front view and right or left side view.

The same procedure holds true for irregular-shaped objects; how-

16 '



FIGURE 9

fA3IA
s

MIIA LNCES

i

MIIA dOL

17



ISOMETRIC AND OBLIQUE DRAWING

ever, there may be need for additional points to be projected from the
known views to establish them on the unknown view, but these points
are projected one at a time in exactly the same manner, Fig. 10, part E,
For a more thorough trcatment of orthographic projection, refer to
any good mechanical drawing book.

ISOMETRIC DRAWING
A. Isometric projection N

An isometric drawing is a simple mechanical method for projccting
a pictorial drawing, in third dimension, of an orthograpfic“drawing
with axes which are equalangle with the planc of projection.

Revolve the plane of projection into its true front }{ic{\‘? as 1llustrated
by part A, Fig. 11, and continue the diagonal Hre-RS across the plane
of projection. (RS will be the edge view of the b’ody diagonal. Con-
struct a perpendicular down this projected@inie at point T, which is
placed near the center of the picture plafig; in this case, and is placed
according to the shape of the object’tp:bé drawn. If the right cnd view
1s longer than the front view, pai}’}t:’]" 15 placed nearer the left-hand
side of the picture plane; likewis¢, if the front is longer than the right
end view, point T is placedrmearer the right side of the picture planc.
From point T construct4p the left and to the right an angle of 30
degrees above extendcd Yine RS. The angles formed by these lines and
the perpendicular .dﬁipped from T will be 120 dcgrees and form what
are known as th¢W$ometric axes.

Project pomﬁ 1-3 and 5 parallel to RS as shown in part B, ¥ig. 11,
until_thgy%rbss the three lines of the isometric axes, thus locating the
poin.t's\.jlf", 3’, and 5’ on the isomctric axes. From points 3’ and 5" con-
s_;inngt. angles of 30 degrees to the right, parallel to the right side of the
isomctric axes. From 1’ and 5 construct angles of 30 degrees to the left,
parallel to the left side of the isometric axes. From points 2, 4, and 6-8
draw lines parallel to RS. Point 2’ is formed where the lines from 1’
and 3" intersect. Point 2’ should fall on the line from point 2 drawn
parallel to line RS. From 3’ and 1” draw lincs parallel to T-5", Point &
is formed where the lines from 3” and 5 interscct. Point 6 is formed
where the lines from 1” and 5” intersect. Points 8’ and 6’ should fall on

18
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ISOMETRIC AN OBLIQUE DRAWING

the line from point 8-6 drawn parallel to line RS. This isomctric pro-
jection is true in shape but with foreshortened sides, or approximately
82 per cent full size.

The vertical isometric axis is parallel to the edge view of plane of
projection (see A, Fig. 11} The angle formed by the planc of projec-
tion and the vertical axis of the object which touches the planc of pro-
jection at point R is found to be approximately 35°16”. When lines are
projected through any point on the object, parallel to RS, into the
plane of projection the true-length of the side of the objec{Ns fore-

O\
N\ FICURE 11
N/

TN
N True View of
> Isometric Plane
of Projection

3¢ 120700
K

4 / Edge View
\/ Z—— of Plane

1207 QD of Projection
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FIGURES 12, 13
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ISOMETRIC AND OBLIQUE DRAWING

shortened in the ratio of 0.8165 : 1, or approximately 18.35 per cent
less than their lengths.

- 'When the illustrator has acquired a thorough understanding of the -
foregoing principles of isometric projection he should turn his atten-
tion to a practical methed for making an isometric drawing, as illus-
trated by Fig. 12. By this method all dimensions given in the ortho-
graphic projections arc drawn in true scale along their respective axes,

B. Isometric drawing \

"The isometric projection of Fig. 11, part A is a trucr pictortal repre-
sentation than the forthcoming practical method of faking an isc-
metric drawing, I'ig. 12. The common intersection of thé axes becomes
the lowest corner of the object when the pcrpendlcular is constructed
above the horizontal line. From the orthographm drawing the true
scale dimensions are set off along these lincs. If the object lines arc
parallel in the orthographic drawing, the\hnes in the isometric drawing
will be parallel. ¢

To construct isometric circles approxlmately, the flustrator begins
by establishing an isometric squigre with sides equal to the diamcter of
the circle, and then bisccts edeh side of the rhombus to determine the
tangent points of the ell:,Rsc as represcnted by points G, R, S, T in part
A of Fig. 13. From ’ntA a hinc is drawn to tangent points O and T.
From point B a hnRis drawn to tangent points R and S. Thesc lines
intersect at pmr{tsC and D, thereby cstablishing center points for the
arcs OR and,ST. Finally, by using points A and B as center points for
the ares\@Fand RS, the four-center oval is completed to represcnt a
circle d‘rz}\\n in isometric projection. This method, of course, applies to
the- wnstructlon of circles which may appear on any regular isomectric

Gudface which may appear on the drawing. Fig. 13, part C illustrates the
use of combinations of circles and straight lines. The same procedure
would be used for any part of a circle on the isometric surface.
Part DD of Fig. 13 employs the “offset” method of plotting an irrcgular
curve. Lines a, b, ¢, d are spaced any distances apart; distances may or
may not be equal. However, a’, b, ¢/, &/, must be spacced by the same
respective distances. After these lines have been constructed the dis-
tances are set off on the isometric to correspond with the front view in

22
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ISOMETRIC ANT OBLIQUE DRAWING

this case. The “offset” method may be employed in several diffcrent
types of drawings (see Fig. 20).

Figure 14 illustrates the application of a commercial isometric grid.
These grids arc very useful to the beginning illustrator in that they will
help him to develop his depth perception and understanding, and ac-
quaint him with the principles and techniques behind simple isometric
drawing. These grids are available at engineering and art supply stores,

OBLIQUE DRAWINGS O

The third or cross axis which represents distances perpendr(‘uhr to
the picturc plane may be drawn at any angle to the harizontal, as
shown in Fig. 15, though 30 degrees and 45 degrees,gic generally used.
An oblique is more easily executed than an isomefﬁc‘ drawing because
one face of the object is placed parallel to thepicturc plane. Generally
this face contains the larger portion of irregularities in their truc sizc.
Often in oblique surfaces an imaginaryy section must be used in order
to describe the shape of the cross scetton of the object (Fig. 15A).
This is used only on objects whlch have surfaccs not parallel to the
oblique plane of projection on t’nc picture plane. All planes which arc
parallel to the face of the (}b]ect represented on the picture plane are
also drawn as in their ggtlgographlc projection. Therefore, lincs which
are parallel to the inelined axis are measurcd in their true length in
cavalier projection {Fig. 17}, and are parallel to each other. In cabinet
projection the pdralle]l projectors are measured at such an angle that
the distance§ gheasarcd parallcl to the third, or cross, axis are reduced
to one- haﬁxthat of cavalicr projection.

Tomidke an oblique drawing, study the dimensions of the ortho-
graphlc drawing shown in step 1 of ¥ig. 16 which shows the top view
ahd the front view of a rectangular block. Let the front view of the
rectangular block lie in the picture plane which is represented by line R
of step 2 {Fig. 16).

Project parallel rays in top view, making 45-degrec angles with the
picture planc. Thesc lines could be parallel to any one of the elements
formed by a 45-degree cone whose base is assumed to be on the picture
plane. The two angles generally used are 30 degrees and 45 degrees.
Then project the front view of the rectangular block and draw a refer-
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ISOMETRIC AND OBLIQUTL. DRAWING

ence line across the top of this view, as indicated by line S of step 2 of
Fig. 16: From the intersection points established by the top view pro-
jection of rays OA and PC project other parallel rays downward until
they intersect with reference line § in front view at points 3 and D.
Next decide upon the angle at which distances are to be represented
with respect to the front view, and from each corner of the front view
of the object project lines which are parallel to that angle, as illustrated
by step 3 of Fig. 16. Finally, as indicated by step 4 of Fig. 16, using
points X and Y as centers, B and D are revolved to establish points E
and F, respectively. From point F draw, parallel to YZ, a lingthat in-
terseets the angular projection at point G. Join points I7 afid™ " which
complete the application of the theory on oblique drawing:

Often illustrators who make oblique drawings merélrdraw the front
view of the object taken from the orthographie Ptdjection, construct
a suitable angle for the representation of depilty'and scale off actual
dimensions along the angle. If the illustratdt alooses to represent dis-
tance in true scale the oblique pictoriaNwhich results is commonly
- termed a “cavalier” projection (see Fight7). Should onc-half the actual
measurements of the object be use’dtb make an oblique pictorial, the
result is known as a “cabinet” dtwing. Other oblique pictorials sing
%4 scale, 3 scalc, or V& sg;@e are thercfore called “% obligue,” “%
oblique,” “1% oblique,i'\bté., depending upon the scale uscd as in
Fig. 17.

Lincs which are@iot parallel to any of the three axes of an obligue
drawing are refefred to as “inclined lines.” To construct an inclined
line, it is t}@’rléforc necessary to plot points for its construction, This
may be dOIE by drawing auxiliary lines which are parallel to the axes.
Formcxsijnple, if an oblique drawing wcre to be made of the object
showh in the orthographic projection of Fig. 18, the illustrator begins
by making an over-all oblique box with a front reference plane and
then constructs the orthographic view (front) on this plane, on which
be will then project such points as are necessary along his inclined
lincs of projection. Next, he constructs the inclined plane of the ob-
ject by plotting points as illustrated by step 2 of Fig. 18. Observe that
the object shown in the orthographic projection has a slot which is cut
into the surface of the inclined plane. A line is drawn through point G
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ISOMETRIC AND OBLIQUE DRAWING

parallcl to CD. From points H and I lines are projected paralicl to AC
and BD, respectively, and where these projections interscet the line |
drawn through point G, the extremities of the slot are estublished at
points ] and K. By projecting lines downward from points | and K par-
allel to TU, and by projecting lines from H and I parallel to TV, the
interscctions will establish points L and M to completc the oblique
drawing of the slot when connected. _
Circles which lic in the picture plane of an oblique drawing, or in
any plane parallel to the picture plane, will appcar as truc citeles and
may be drawn with a compass, while all other circles wilk ppear as
ellipses; it is therefore necessary to plot points for their{Cphstruction.
For cxample, in cavalier projection, as shown in stc]x’l’«of Iig. 19, the
circle which appears in front view is a true circle. P(ss through the front
view of the circle lines which are equal distang€s apart, and using the
same spacing construct reference lines on thextop and side of the object
where circles are to appear, as in step 2 of\Fig. 19. Where thie vertical
reference lines and the circle intersectdn front view, the points formed -
by their intersection arc projected to: intersect with corresponding lincs
in the side and top view, thereby establishing points for the construc-
tion of ellipses on those respectwe surfaces as in step 3 ot IMig. 19.
These points are connectqd by the aid of a French curve or frcehand.

riourg 17

5 —]

Cavalier . Cabinet % Oblique

KINGS OF OBLIQUE PROJECTION
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ISOMETRIC -AND OBLIQUE DRAWING

To construct irregular curves in oblique drawings the method is the
same as for drawing circles in oblique. On the side view of the irrcgular
curved line plot a sufficient number of points to form the curve and
project the A, B, C,and D offsets, as shown in the orthographic projec-
tion of Fig. 20.

Tt is important that the illustrator bear in-mind that the lougest di-
mension of an objcct to be pictorially represented in oblique drawing
should be placed parallel to the picture plane. For example, sce p{lrts
A and B of Fig. Z21. \
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METHOD FOR MAKING
TRUE-SCALE
PERSPECTIVE DRAWINGS

Chaptcr

PERSPECTIVE DR{XXVING is generally referred to as the repre-
sentation of objcc’gs\t)}l a plane surface as they are seen by the eye ata
particnlar point(H'is a drawing which conveys to its viewer the same
feeling of depfhy distance, and atmosphere as are reflected by a photo-
graph. ..\': \ '

Nusicyous methods for making perspective drawings have been de-
veloped and advocated, almost all of which are feasible and applicable.
Howcver, 2 number of the methods are similar as well as complicated
in that they make use of countless lines which tend to confusc the 1l-
lustrator before his drawing is completed. Nevertheless, there are a
few methods which are simple and easily applied to all perspective
rendering without the difficulty of too many projected lines and points.

Perspective drawing is not difficult to understand or to do. The truth
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METHOD FOR MAKING TRUE-SCALE PERSPECTIVE DRAWINGS

of the matter is that to draw in perspective is easy." Some difficulties
are to be expected, but if the illustrator is keenly aware of certain
fundamental facts which must be taken into consideration before be-
ginning cach drawing, the difficultics will be climinated.

To begin, let us consider the basic fundamentals involved in perspec-
tive drawing. Imagine a diamond-shaped object which stands in space
some distance away from the obscrver’s eye. The image of the object
which the eye interprets for the observer is formed by visual rays
which are reflected from the objeet’s surfaces. If thesc rays ire studied
with the aid of a diagram, as presented in Ing. 22, the illugkator will
notice that the rays form a pyramid as they are cxtended fiwivthe dia-
mond shaped object to the observer’s eyc. A\

Now, suppose a sheet of glass is passed between, the object in space
and the obscrver’s eye. It will intersect the visual Tys and form a pro-
jection of the image upon the plane as sllo}\ql.in Iig. 23, "I'lus plane
upon which the image appears is called th.t‘\’p\fcfure plane. ‘

The location of the observer’s eye, grthe point from which any ob-
ject is to be vicwed, is called the statiqﬁ'point. The station point, as il-
lustrated by Fig. 24, is merely the'point at which the obscrver's eye is
assumed to be. N\

If a straight-line visual £y is drawn perpendicular to the picture
plane from the station 'jht, or abserver’s cye, as illustrated by Tig. 25,
and if the line is dra“}: horizontally across the picture planc, this line
will be called theeye level, or horizon line. Suppose, for example, the

~observer standg i the middle of a pair of long, straight railroud tracks
and ]ook\dqwn the tracks as far as his vision will allow. Eventually the
two tr?gkm between which the observer is standing, secem to converge
into,asihgle point at the eye level as shown by Fig. 26, This point on
theyhorizon is called the vanishing point.

One of the easiest and most fundamental methods of making a per-
spective drawing as suggested by Fig. 26 is called one point, or parallel
perspective. This is a method in which one face of the object is always
parallel to the picture plane and yet has sides which appear to converge
1913;1_mm R. Norling, Perspective Made Easy, New York, The Macmillan Company,
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METHOD FOR MAKING TRUE-SCALE PERSPECTIVE DRAWINGS

into a single point. To use this method, two orthographic vicws, the -
plan view and the profile view, are required.

The mechanical steps involved in the one-point perspective method
are simple and easy to follow: First, as illustrated by step 1 of Iig. 27,
draw the top view of the object to be projected into perspective, and
parallel to the front side draw a line which will represent the picture
plane. This top view will give the width and depth of the object in its
true-scale dimensions.

Next, at some arbitrary distance below the picture planc line draw
a line parallel to the picture plane which, in front view, will e the
ground line. Project the width of the object down from tle op view
until it meets the ground linc, and scale the true height, 60the object
in front view as shown by step 2 of Fig. 27. Let the pictre plane line
be common to the top view and the front view. Wlich'this is donc the
distance from the horizon line down to the ground line will represent
the true distance of the horizon above the gratmd. Therefore the hori-
zontal line will serve as the picture pl’me\‘or the top view uand the
horizon, or eye level, for the front view,)

The next step is to determine theJpcation of the station point with
respect to the top view as showlj"fﬁ step 3 of TFFig. 27. Then, by pro-
jecting perpendiculars to the, hotizon line from the station point. estab-
lish the point of mtersectmn which in front view will represent the
vanishing point on ths\‘korlzon Now project the corners of the top
view to the station pomt and the corners of the front view to tlie van-
ishing pomnt.  A\¥

Finally, whére cach projection line from the top view of the object
to the stati&n pomt intersccts the picture plane, project lincs down-
ward ak96 degrees to the picture plane as illustrated by step 4 of
Flgﬂ? ‘Then by connecting cach point formed by the intcrsection of
this pm}ectlon the perspective outline of the object is clearly defined.

As the basis for developing the theory of onc-point perspective, study
Fig. 28. Notice that the vanishing point of the object always appears
on the horizon, and that three sides are visible, with the cxception of
those which appear centered either above or below the vanishing point
and those which are divided by the eye level either on the right or the
left of the vanishing point. These arc the most unintercsting of all
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METHOD FOR MAKING TRUE-SCALL PERSPECTIVE DRANVWINGS

perspective projections and should be avoided if possible. Yor further
examples of the application of one point perspective, study parts A
through F of Tig. 29 which present a series of projections having
various, flat, curved, and inclined surfaces.

Most illustrators prefer to use the method known as angular, or
two-point perspective. The method of construction for the angular
perspective projection is the same as for the parallel, or one-point,
perspective except that in this method the station point 15 located
along a perpendicular line from the corner of the object which touches
the picture plane, and the vanishing points arc established by, prdject-
ing, from the station point, lines which are parallel to the siegiof the
top view of the object and which intersect the horizon, as fntlicated by
Fig. 30. The angle at which the object is placed w1th éspect to the
picture plane is arbitrarily established. It may be any‘l:mmbu of degrees
on either side of the object so long as the total $390 degrees, as shown
in A of Fig. 31; or it may have angles of 25 dcgtecs and 65 degrees, o
even 20 degrees and 70 degrees, as shown by B and C of Iig. 31

One of the more easily applied mcthods for making perspective
drawings is explained in the follong pages. The method cxplained
here is one which is already in usg By many well-known illustrators and
has been proved very cPﬁmeﬂt as a timesaver. This method employs
direct measurement to theyobject instead of the plan view and profile
view which ordinarily &te used in other methods. In other words, this
method eliminates, t[:e extra work involved in drawing the plan and
profile views of thé’ object before projecting it into perspective.

In bcgmmng a perspective drawing the most important things to
rcmcmberére the distances above and away from the object which the
illustrater'is going to draw. A good standard which has proven very
satxs‘factmy is to assume a station point distance from the object of
two’and one-half or three times the height, or the longest dimension
of the object. The location of the station point will have much to do
with the final appearance of drawing, as illustrated by Fig. 32. Ob-
scrve that A of Fig. 32 appears out of focus, or distorted, when it is
viewed from a station point which is located close to the object, while
B of Fig. 32 appears to be in good focus and is located a normal dis-
tance from the eye. For example, if the size of the object is 2 by 2 inches
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METHOD FOR MAKING TRUE-SCALE PERSPECTIVE DRAWINGS

we would assume a station point distance which is three times the |
greatest length, or six inches from the object, This method for decid.
ing upon a station point will show the ebject in a pleasing position
without distortion. The method and explanation for locating the
distance from the object are illustrated by Fig. 35. _

In addition to locating the distance from the object, the distance
above the object, as shown in step 2 of Fig. 34, is dctermined abic
trarily, depending upon how much of the top surface the illustrator
desires to show. The ncxt important step is the angle atg@liich the
objcct is to be viewed. O\

The most common and most satisfactory angle wligiyhas been used
for years by architects, artists, and stylists, as illugtrafed by step 2 of
Fig. 34, is 30 degrees for the side of the objgcf. having the greatest
length, or the most detail. \/

In step 2 of Iig. 34, study the method fapestablishing the left-hand
and right-hand mcasuring points. Nowgstudy steps -+ and 5 of Ig, 35,
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METIIOD FOR MAKING TRUE-SCALE PERSPECTIVE DRAWINGS

which cxplain the application of vertical and horizontal dimension
and the completion of a true-scale perspective layout.

The illustrator should bear in mind, however, that lic may make the
vicw angle as large or as small as he wishes so as to show the objectin
what he thinks will be the most interesting position. 1'or example, if
the object to be drawn in perspective is a new radio cabinet, as indi
cated in the orthographic drawings shown in A of Fig. 36, the illustra-
tor might choose to make the view angle 22 degrees on the left side of
the vertical measuring line. The angle forming the otlicr sidewwould
thercfore be 68 degrees. The logic back of sclecting this view'angle of
22 degrees on the left side of the vertical mc'lsurmg Tineds Bhsed upon
the study made of the orthographic drawings. The. fuest details, and
indeed the intercsting ones, are at the right side pPthc’cabinet in front
view. The tuning knob, switch, and dial arc g this side and would be |
too far back from the picture plane if the Qlustr’ltor sclected the right
side of the vertical measuring line for tkc view angle, cven though 22
degrees makes a pleasing view.

Other than the selection of the, most appropriate view angle from
which the object is o be v1ewed by the observer, the method for pro-
jecting and completing theperspective drawings of the radio cabinef
is the same as descn’be({in the above steps for making a perspective
drawing to scale. Stuéj{ parts B, C, D, E, and F of Fig. 36 for a compre-
hensive understanding of the conipletion of a perspective drawing a8
set forth orthogtaphmal]y in A of the same figure.

Becauseifus important to represent circles correctly when drawn in

perspective; therc are specific fundamentals which the iltustrator must
bear, m\mmd All circles, as illustrated by Fig. 37, appear clliptical when
'drawn in perspective. A simple rule to remember is that all circles
Which appear on the right side of an object have a tendency to tilt
towards the right. For example, see Fig. 37. By the same token, circles
which appear on the left side of an object have a tendency to tilt to-
wards the left. Circles which appear on the top surface of an object
arc constructed the same as for the left or right sides as in T'ig. 37.

Having acquired a basic understanding of perspective projection it
is important that the illustrator understand the principles of shading.
objects which have been drawn in perspective. To begin the projection
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METHOD FOR MAKING TRUE-SCALE PERSPECTIVE DRAWINGS

of a shadow the illustrator must first decide whether the shadow is to
appear at the front or rear of the object. For example, suppose he
chooses to draw the shadow in front, as though the light came from the
back of the object. A point is avbitranly placed anywhere above the
object representing the light source, as illustrated by the letter A in
Tig. 38. Then directly bencath the light souice the basc point, as illus-
trated by the letter B in Fig. 38, is located arbitrarily in a vertical dirce-
tion so long as it is behind the object and on the cye level. Nownfrom
the light source extend lines, representing light rays, through“points
C, D, and E of the object, From point B as shown in Fig, 39 extend
lines through points ¥, G, and H. When the base lincs @ extended to
intersect the lightray lincs, points are establishqdy}or" outlining the
shadow pattern as in IFig. 40, and shading is adc’rcg}‘within the shadow
pattern. O

Should the illustrator choose to draw /ihe shadow at the rear, as
though the light came from in front; Qf:a“le object, the light source is
arbitrarily placed anywhere above theebject, but the base point, which
is always directly below the light§ource, is placed any distance in front
of the object, as shown by thé',‘three examples in Fig. 41

To illustrate the method of shadow projection as outlined in the
preceding paragraphs,gﬁ,\shadow projection model has been prepared
which uses actual géa}ﬁétric solids to determine the authentic shadow
that each objecteasts when illuminated by an ordinary electric light
bulb. Photogtaph A of Fig. 42 shows the geometric solids m position
with the hght switched off. Light-ray lines have been added to the
photogrdph B of Fig. 42 in order to illustrate that they definitely form
thc@jétrenﬁtics of the shadow pattern when intersected by the base
“lines.

N\
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FIGURE 39
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FIGURE 40
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FIcURe 41
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TIGURE 42 1

A SHADOW PROJECTION BOARD

A

Showing a photo of an wnlighted shadow projecti
madal with the gacmetric figures placed ot desired
locution in arder to assist the ilustrater te visvalize
the light principla,

Showing the shadow projection medel lighted, This
shows tha shodows cast by the geometric-figuras on
the base ploane. Lines on base plene Indigaté the angle
of the shadow cast on the bose plone{ J
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MECHANICAL METHOD
FOR

EXPLODING VIEWS

Chapter

G,

O .
IN THE PRECEDING chapter the method of making a perspective |
drawing has been tho_rqllgh']'y explained. Those steps are essential and
important, because thiey arc the basis for each truescale perspective
rendering and also(bétause they apply to the drawing of an exploded
view of an asscm&‘}; which is designed to expedite tomorrow’s produc-

™

tion, AN ‘ .

The rdethod which is discussed and explained in the following pages
applies to cxploded drawings which must be donc accurately in scale.
As a rule, freehand renderings are acceptable; however, the following
will provide the necessary background for doing a drawing accurately
if the occasion calls for such a drawing.

The examples shown in IFigs. 43 through 47 will appear to be very
simple and elementary; nevertheless, they are representative of various

conditions with which the illustrator is confronted in drawing more
57
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FIGURE 44

Horizon

Ground

.'//

complicated objects. Bear in mind, hdwever, that no matter how com-
plicated and varied the object may.ﬁé; the approach is always the same,
a8 illustrated by these primary examples.

First, study the orthograg@c’drawing as indicated by the upper half
of Fig. 43 and then scpdsate, or explodc into individual units, as also
indicated by the numbgis1, 2, 3 of Flig. 43, allowing space between the
units, Now, enc]osg\{hé units within an imaginary box. This indicates
the over-all dimeliions of the units to be exploded.

Second, sej[zﬁﬁ the layout in accordance with the basic fundamentals
for makinga perspective drawing and proceced by drawing unit 1, which
is statiis{gér"y, as shown in Fig. 44. Place unit 2 a short distance from
unit 1, but if the view appcars crowded, increase the space between
unit 1 and unit Z. The same rule applies also to the placement of unit 3,

'Third, place tracing paper over the projected and exploded units and
copy, omitting all reference lines. 'Then ink in the Imes with a drafts-
man’s ruling pen and shadc if desired with a litho-grease pencil (see
Fig. 43). Of course other mediums can be used for shading besides a
litho-grcase pencil, depending upon the shading effect desired (see.
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MECHANICAL METHOD FOR EXPLODING VIEWS

Chapter 9 on Rendering ). Grease pencil is popular however, because
it reproduces well. For other examples of exploded drawings see Figs,
46 and 47. It should be remembered, however, that the illustrator does
not neccssarily project into truc scale every cxploded drawing he may
be required to make. Ior example, ¥ig, 48 shows an cxploded drawing
which was made frechand by estimating the separations between parts,
- An cxploded drawing of this nature is usually done with the aid of a
- perspective reference line chart, as discussed in Chapter 6.

Instead of an illustrator’s drawing, it may sometimes be desible to
use cxploded-vicw photographs as illustrated by Iig. 49. Anexploded-
vicw photograph is madc after the product has been mranufactured.
while a drawing may be made at any time, before or aftég‘inanufacture.
i some cascs photographs are objectionable sincg/fhnch of the detail
is lost in reproduction. For example, notice part’"rﬁjmbcr 8 in the top
photograph of Fig. 49. 1t is hard to tell exactly'what this part looks like;
but had this cxploded view becn drawn','{hé details could have been
exaggerated slightly so that the part wanld not appear vaguc, dull, or
hard to visualize in reproduction. ,;.“'“

~

_ TIGURE 45

Here, ali reference lines have .

been removed from drawing ) THE
FINISHED
SHADED

RENDERING
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FIGURE 46

ORTHOGRAPHIC VIEWS

PLAN YIEW END VIEW

g

—_———

FRONT VIEW N

ORTHOGRAPHIC EXPLOSION 7\

AN
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“"‘"-.._‘ — P
T s

Here, each unit of the
J , Orthogrophic Yiews is
N ’ projected by the me-
chanical method into
s proper position

Here, all reference lines are
removed and object is shad-
ed with litho-grease pencil
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TICURE 47

ORTHOGRAPHIC PLANS

-]

N

Hers, each unit of the Orthographic
Flans is projected by the mechanical
methed into its proper position.

Here, all reference lines are
removed and object is shad:
ed with litho-grease pencil.

]
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FIGURE 48

ASSEMBLY

Hutsration of an exploded
unit which has been drawn
in free-hand with the aid
of a perspective reference
line chart
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FIGURE 49

Excmbl}s showmg the use of photographs for making
exploded views of units which have already been
fmanufacrured and disassembled.
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FUNDAMENTALS
FOR ILLUSTRATIVE
DRAWING

Chapter

EVERY ILLUSTI{}E&\TOR is constantly confronted with many prob-
lems involving K& tonstruction of particular shapes, intersections, and
iregular hnea\ o determine the construction of some specific prob-
lem is of §p\e(31al importance when the illustrator is wmkmg in freehand
with #fic uSe of a perspective reference line chart. (See Chapter 6 for an
explanation of the use of the reference line chart.) The illustrator
should have some specific method for laying out his dimensions in
perspective when there are no vanishing points within the limits of the
table. One of the most practical methods for dctermining dimensions
in perspective is to bisect areas. For example, as illustrated by Fig. 50,
to find a dimension of 2 inches from the front corner of the object A,
the side on which the dimension is to be located is first bisected diago-
nally from cach corner. If a vertical linc is drawn through the intersec-
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. FUNDAMENTALS FOR ILLUSTRATIVE DRAWING

 tion of the diagonal lines it will represent 2 inches along the side of the
object from the front comer. ‘Then if this area, formed by the first bi-
section, is also bisected diagonally, the resulting intersection will be
1 inch along the side of the object from the front corncr. Objects B, C,
and D of Fig, 50 will show additional bisections for determining frac-
tional parts of an object. '

This same method of bisecting inay be used to locate centers, as
illustrated by the lower part of Fig. 50. N\

For a step-by-step instruction on how to determine ~th\e, major and
minor axes of concentric ellipses, refer to Fig. 51. Othéf fundamentals
for bisccting to locate dimcnsions are shown in Figs;.‘ 57,53, 54, and 55.

In addition to the fundamentals already dispussed it is important
that the illustrator have a basic undcrstanding}\a\f what happens to the
circle in perspective. To help visualize thefunction of the circle in
perspective, Figs. 56, 57, and 58 show three photographs of a visnal-
aid model in various positions. FO'I"fi';JS\fILICtiOH in how to draw circles
in perspective see Chapter 3, Figy 37.



FIGURE 5(
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Ge 75 Tor holes ware
[Ecuted on this cube by
’\sfser:ﬁng sides A, B, and

Locating esntars on a rectangular plane s
the same principal, enly adding two more

bisectors to get the three centars

DIMENSIONING BY BISECTING

Drow o diagonal line through £ and F, end G and H. Then
draw line J parallel to E, G, or H, and F. The result will be
dividing «a feur-inch rectangle into two parts, or getting the
dimension of two-inches. Knowing the principal of bisecting
is of great importance, it efiminates minvte di icn

B, €, and D, are approached in the same manner except for
adding recessary bisectars for required dimensions.

Center on on cblique
plane X wos loceted the
same as on the cube. Ta
locate hole en plene
Y, construct o vertical
through Tntarsection A,
then draw in square and
bisect.

. Ta locate the five centers on this object, make
one larger and four small bisectors.
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FIcUrr, 51

Minor Axis CONSTRUCTING C /NCENTR!C ELLIPSES [

VA A
[y
C C
< B
,% /18 / X
=

METHOD j
STEP 1 Drew g line throwgh A and B, STER{ 4\\‘1%5 example gives no allowatica for dnmmuh
STEP 2 Locate point C anywhere behween A and X, then p \ “ing as would occur in hue perspective, however
draw n parallel fine to fine AB, the result will X ) if is practical for average work. Note that £ and

give necessary points to canstruct a concerﬂnc N\ ¥ 5 are equal.
eliipse. o MATER 5 This exomple shows the allowanee as weuld
STEF 3 Th:s step shows the concentric ellipse complaled " weeur in true perspective and where greater
A N wcrvracy is needad. Note thot B is [ess then 5,

Thiz allowance is usually judged by sye,

PROPORTIONAL METHOD FOR
CONSTRUCTING ANGLES IN PERSPECTIVE

The chbove examples shawing the propertional drowing in perspechve which is uppmached in The

method for constructing angles, are within a half same manner, by bisecting and prop Other

degree. This method will coincide with the free hand angles can ba acquired by vsing the same method.
—
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FIGURE 52

THE CONSTRUCTION AND DRAWING OF A NUT

METHOD

STEP 1 First drow two ellipzes as shown.

STEP 2 Draw two lines paralizl to the center Iine, threedifths
of the distance A as shown.

STEP 3 Drow in arcs, hole, thrends and accant the lines that
moke up the nut,

-1 ) 1\\’
THE CONSTRUCTION AND DRAWINGQ{‘?F\A CYLINDER

Major Axis i : Mg
\ I <o P
. N ‘ \ H/

Minor ™S _E g F
. STEP1 0 STEP 2
I o) VP
' ) Lk e
H}\Q - E /,_. '\f\
E I N = AP
— J f.
— [
(N
\’2\’“ Nig \P
N <0 <o
pi o ot P \AC.)\

4 ~\’ 3 M
e\, M L if

.

step 3 N @ > Q STEP 4
METHOQD

STEP 1 D llipse with the mojor and minor axes asbsh_own, . . . .
STEP 2 D::: ‘E::im:ugh center afl ellipse going to _Yunls]'!mg point.  Tha intersections will be

G and H. £ and F arg intersections of the major axis. - ]
STEP 3 Dr:: parallel lines to center line down at peints E, F, G, and H, then draw an?iher line ta

vanishing point, allowing edough taper so that the distance between G and N will be greah

er than befween H and O. Draw parallel lines P, O, - L, M, - N: Q. .
STEP 4 Draw ellipse through points P, L, N, Q. M, and O. The result will be @ well constructed ¢y

inder. .
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FICURE 53

CONSTRUCTION OF A ROUNDED EDGE OF A CYLINDER T

-y
VAl

FIGLIRE X

STEP 1

METHOD

STEP 1 Figure X shows type of problem that will be con-
structed, First drow a cylindar as shown. ;
STEF 2 Measure off opproximats distance between A and B. (V¥
Then draw an ellipse as shown, N\ D
STEF 3 Braw in arcs € and D connecling at tangent points. A N\
Than accent lines to complete. « \
S

CONSTRUCTING W)\ SPHERE WITHIN A CUBE

3

N METHOD

STEP 1 First draw o cube and bisect all sides, s shown.

STEP 2 Draw lines through A, B, C, and D, and construct an ellipse
using points A, B, C, and D os tangent points.

STEP 3 Draw lines through E, D, F, and B, and construct an ellipse
using points E, D, F, and B as tangent points.

STEP 4 Draw lines through E, A, F, and C, and construct an allipse
using points E, A, F, and € as tangent points, The last step
after completing tha three ellfpses, the ares are drawn to
cemplete the sphere, as shown.
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FIGURE 54

CONSTRUCTING A TORUS

EXAMPLE

STEP 1 Draw two lurge ellipses, and two smaller ones to repre-
sent hale. .

STEF 3 Draw two planes A and B, then conshuct ellipses C, D,
£, and F.

STEP 3 The final stage connecting tangent points at G, H, 1, J, K,
L, M, and N, and accenting lines that campose the torus.

CONSTRUCTING AN, ELHPSOID

4 X
STEP 1.\.)
N\

N

&

NN

EXAMPLE

STEP 1 First draw @ rectangular solid and bisect all sides as shawn.

STEP 2 Drevw lines through E, D, F. and B, and construct an ellipse
using points E, O, F, and B as tangent points.

STEP 3 Draw lines thraugh A, B, C, and D, and construct an ellipse
using points A, B, C, and D os tangent poinis. .

STEP 4 Drow lines through A, E, C, and F, and construct an ellipse
using poinks A, E, C, and F as tangent points, the lost step
after completing the three ellipses, the arcs are drawn to
tomplate the ellipsoid as shown.




TIGURE 55

—

CUBE METHOD FOR __DRAWING INTERSECTIONS

STEP 1 Q/ STEP 2

METHOD

STEP 1 Draw o <obe in perspective.
STEP 2 Construct ellipses on all fwur
: sides of cuba as shown.
STEP 3 Shows a completed intersac-
tion.

METHOD

STEP 1 Construct ellipses on sides X, ¥, and Z, of u cubie as shown,

STEP 2 Divide sllipses an Z side into six spaces, mark off as shown, A, 8, C,
0, E F and G,

ETEF 3 Draw linas fo intorzect small ellipse, comer of cube, and intersection
of larger ellipse, and mark as shown H, 1, and J. For intersectlon paints
of small ellipse K, L, M, and N, at comer of cube infersaction, and

. O, P, Q, for intersections of larger ellipse.
. STEP 4 Draw a line from A te R and from Q te R, this will give one intersec-
fion peoint, Mext, B to H and P 1o § for the next intersection. Then
Ito T and @ to T. For the lost point of intersection, connect points
R. 5, ¥, ond J. This will give the principle of intersections.
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FIGURE 56

a\™

Photograplivf'a model designed to help visualize the principle of circles in
perspective. Notice that the circle at the bottom of the jllustration®appears
at cye level and appears to have no minor axis, while those above the eye
level have minor axcs. As the eye moves up, the minor of each circle
incrcases. Notice aleo that the minor axes of circles which appear on the
horizontal line increase when they arc spaced at greater distances from the
vertical center line, either to the left or to the right,




FIGURE 57

in Fi 5 ice that circles on the

Using the same modc] as shown in Figure 56, notice that c1r(.1c9_ ‘

c ' 'ed at the horizontal line, greatly increase

verticalrcenter line, when revolved at the horizo 2 B
their minor axes when they appear at greater distances above the eye le




FIGURFE

AN
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Using the same model as shown in Figure 56, the vertical and horizontal
aXES hue been set at an angle which shows circles in perspective above the
eyc level. By turning the 111u&tnt10r1 upside down the circles will appear to
be below the eye level.
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FREEHAND DRAWING BASED
ON THE MFECHANICAL
CONSTRUCTION PRINCIPLE

Chapter

TO MOST PEQOPLE theterm freehand, as applied to drawing, means
drawing for fun, e,r;i&fainment, or even copying what one may sce,
such as a picturg<fxm a magazinc or ncwspaper, a landscape sketch, a

portrait, or safne specific design. This 15 not neecssarily true, however,

for the p{of;egsional artist and illustrator, especially if he 1s a.t work in
industry. Freehand drawing is a means by which the illustrator
expresses construction, form, and size. It is true that a drawing, which
later in its entircty will appear perfect, usually begins in a very sketchy
manner, This preliminary sketching is usually referred to as a rough
and will be discussed in the following chapter, From this sketchy
beginning the size and form of the object is actually determined.

To begin with, the illustrator must relate the object being rendercd
to one of the geometric shapes shown in Fig. 59. For cxample, let us
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FICURE 59

ELLIPSOID

CYLINDER
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TICURE 60

X Sphere
Major Axis -Horizontal ¢

at Base~y oy of Sphere
of Cone

Cene

&
.;,'\

consider a drawing of an ice cream conc. Notice Tha‘s‘i\n' Fiig. 60 the cone
i, of course, a_definite geomctric shape andyt¥he scoop of ice cream -
stuck into the open comnc is a sphere, or ball, Therefore the illustrator
arrives at a definite geometric re]atlonshlp which in the final analysis
amounts to reducing the object beingdrdwn to its most simple shape.

It is important to consider the basic method for making a perspec-
tive drawing to scale because the‘correct view is determined by the
method as described in a Pi‘&\iéus chapter. To illustrate this point
consider Figs. 61 and 62, Fhe illustrations show A as a poor view be-
cause it does not show(Hhird dimension. Sketch B is not satisfactory
becanse it is in the ex{:?eme of the third dimension and does not show
the object in itgttue shape. Sketch C is a cotrect view because it
shows clearly, thc gencral shape as well as the third dimension.

Of coutse the illustrator could casily make his drawing a project by
mcrdoml\hls method of using gcometric construction lincs. But the
mnderlying principle presented in this chapter is that the basic con-
struction of all objects must be carefully considered in order to give a
feeling of solidness, or third dimension.

Now, with an understanding of the importance of applying appro-
priate geometric shapes to the object being drawn, the illustrator
should consider the application of geometric shapes to some of the
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FREEHAND DRAWING BASFD ON MTECHANICAL CONSTRUCTION PRINCIPLE

more commonly used objects in industry such as the bolt, the rivet,
the flathead screw, the setscrew, the washer, the roundhead screw, and
the nut as illustrated by Fig. 63. First, consider the bolt. T begin with,
decide on the view which will best illustrate the bolt in third dimension
and draw in the center line, or axis, around which is drawn a cyhinder
representing the stem, or grip, of the bolt. At one end of the small
cylinder draw another cylinder of a size which is in proportion to the

{icrns 61, 61

b 4

[

ik

Ay \
INCORRECT ™ ' INCORRECT CORRECT
No Third Dimensien Toc Distorted Normal View
X e\l
L\
Fig. 61 A\ Fig. 62
N\ 2 )
t\«u

"A\g.: \ / ™~ 7
NENVNE NP

INCORRECT B c
Ne Third Dimension

A

INCORRECT CORRECT
Too Distorted Normal View
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FICURE 63

Bolt

Screw

Washer

7

£ 3
P

Round Head Screw
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FREEHAND DRAWING BASED ON MECHANICAL CONSTRUCTION PRINCIPLE

head of the bolt. Now sketch the hexagon shape of the head of the
bolt. Then, at the end of the small cylinder, opposite the head of the
bolt, draw a series of ellipscs to form the threads of the bolt. Finall,
add rcAnement and rendecr. :

"To illustrate the rivet, the same procedure described for the render-
ing of the bolt is applied. However, a new proportion between the
cylinders must be considered. After that it is merely 2 matter of shaping
the two cylinders so as to express the form of the rivet.

T'o render a flat, countersunk Phillips-head screw, anofhlr geormetric
shape is added to the cylinder. This time a cone is plznsed so that it
intersects one end of the cylinder, as illustrated iFig. 63. The re
mainder of the process of rendering is the “Same described in the
previous cxamples. LY

In the casc of a setscrew as shown in Figv63, a small cube is placed
next to one end of the cylinder, but inthe case of the roundhead screw
a semisphere is attached to the cy]m\der so that it intersects one end.
Otherwise the rendering is the safnie’as already described.

The application of gcometzithshapes to various objects used in in-
dustry has been discussedjjn: a very basic way, The same principles are
uscd in the rendering of ‘any asscmbly or manufactured part. For ex
ample; see Fig, 64, \«iul?‘fch indicates the relationship of several geomet-

< ' FIGURE 04
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FICURE 65
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FREEHAND DRAWING BASED ON MECHANICAL CONSTRUCTION PRINCIPLE

ric shapes to each other and to the entire asscmbly. In the first step of
Fig. 64 the basic gcometric shapes are indicated so that onc may visual-
ize immediately the rclationship of the cube to the pyramid. Then, in
step 2 it will be noted that the relationship of the cone to one of the
parts has been added. Finally, the minor parts, which onc might say
play a supporting role to the complete assemDbly, are indicated. Thesc
minor patts, and the screws, washers, boits, and nuts are shown with
the cylinder as the fundamental geometric shape, as explained by Fig,
63. When the geometric constructions have been completed, the
finished rendering is all that remains, O\

Numerous short-cut methods have been devised to assist the ilustra-
tor in the preparation of freehand perspective drawingsand rendcrings.
The one which is of particular significance howedst 1§ the perspective
reference line chart. This chart enables the ¥Nistrator to begin work
immediatcly when he is drawing an object ia perspective without first
having to set up his vanishing poillts."\SLﬁll a reference line chart is
casily prepared by the illustrator andshould be kept handy for ready
use at any time. This chart, whiqh is-Based on the method explainedin
Chapter 3, should be set up_im, various sizes and with various view
angles. However, a good staddard would be to use a 1-inch horizontal
grid with a 30-degree view angle, as shown in I'ig. 65. In this figure the
fundamentals have beén sct up and a l-inch grid has been laid out on
both sides of the vertteal measuring line and the lines projected to their
respective meagtlring points and then to the vanishing points as illus
trated. When $liis grid has been completed the illustrator should select
the poﬂi{ﬁ;‘o‘f the projected grid which will be suitable to the type of
work helintends to do.

“:lfo;;sé'lect the grid which is best adaptable for the illustrator’s us,
first draw a rectangle on a sheet of tracing paper and place it over the
projected lines as indicated by the small rectangle at the top of Fig.
65, When a suitablc gud 1s vicwed through the tracing paper, the lus
trator traces the lines within the rectangular area. The result will bea
miniature reference line chart which may then be enlarged to the
desizred size as shown at the bottom of Fig. 65. Finally, the illustmator,
if he desires, may rule in vertical lines of equal distances apart and
parallel to the sides, as also illustrated in F ig. 65. These vertical lints
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FREEHAND DRAWING BASED ON B—IECI—IAﬁICAL CONSTRUCTION PRINCIPLE

will serve as a guide for drawing all vertical or upright lines, without
fear of those lines tilting from one side to the other.

Using the same method as described above and shown in Fig, 65,
the illustrator may also prepare a gnid similar to the cne shown in Fig,
66. This grid is one which has 1-inch horizontal and vertical dimensions
projected and indicated so that actual measurcments given on blue-
prints may be approximated more accurately when drawn in perspec-
. tive. For an example of the application of the use of this grid see A and
B of Fig. 67. Observe that the objects drawn have been boxedgdn, The
boxing-in of objects is determined by thc over-all dimensions ahd helps
to determine whether the view is suitable for the object.By-boxing in
the object, the procedurc is simplified; the i]lustratqr'::’:l”fminates work-
ing haphazardly and assurcs himself of determimng ‘correct propor
tions. O

After the proper reference line chart, as sl@wn in Figs. 65 and 66, has
been prepared, the illustrator is ready to put it to use, as illustrated in
Fig. 68. If, for example, he is requiredsté make several frechand illustrs-
tions as shown in Fig. 68, he will find'the reference line chart to bea
* convenicnt timesaver. Since thisi’is’to be a frechand illustration, all
dimensions and proportions will be approximated by eye. The fist
stage of making such an illbstration would be to place the perspective
refercnce line chart, as ‘p%pared, under the layout tracing paper, and
using the indicated %ﬁuzshing lines as a guide, begin to outline the
rough constructiomines of the various objects. Should the illustrator
be required to,sketch objects of a more detailed nature, the type of grid
as shown in/Kig. 67 would be morc practical. When the sketch is com-
plete thefreterence line chart is removed and refincment is added.

Theditcthod explained above is one of the short-cut methods which
is(already being used to expeditc production. Instead of preparing 2
reférence line chart as suggested, the illustrator may choose to purchase
a commcrcially prepared perspective grid which may be secured from
~ any engincering and artist supply house. There are a number of these
grids now on the market, and by following directions sct forth on the
grids they will undoubtedly producc approximately the same results as
any the illustrator may prepare,

'To make a drawing which has one or both of its vanishing points -
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FREEHAND DRAWING BASED ON MFCHANICAL CONSTRUCTION PRINCIPLE

outside the boundaries of the drawing board, the approximate distances
from the center line to the respective vanishing points must he cal-
culated. However, in most cases, unless the drawing 1s extremely large,
the vanishing point of the side having the greater number of degrees
will remain on the drawing beard, and only the vanishing point of the
side with a lesscr number of degrees will have to be calculated. In this
case the illustrator must use what is known as a perspective centro-
linead, or Y stick, in order to determine the angular projections of
lines to the vanishing point which is outside the boundajes of the
drawing board. - . O\

The centrolincad consists of a long ruler on one efid of which are
two adjustable arms fastened to the ruler by winguits as illustrated
in the top part of Fig. 69. The ruler is referred £&as A, the arm above
the hotizon as B, and the arm below the hotizbn as C. The amm B is
charged from hole R to hole § and arm C\011 the crosshead when the
stick is used for left-hand vanishing line§, s shown in Fig. 69. The rea-

FIGURE 68

HTracing Overloy on
Reference Chart




FICURE 69

Position of linead for right
hand vanishing point

A

e l+— Hole R

o

48—

;my{*— Hole §
" Hole T

-~
(Lvp VMl 10% -
2,
& N/
. \'“:&
R4
635 :.Q“}
27° LV
DRAWING \BOARD
N
Fosition of linead fp;'léfi
hand vanishing pdint
4 \:‘l I
LN
)
2 48"
f
10 "lymL RVP

CRAWING BOARD

RVP

89



FREEHAND DRAWING BASED ON MECHANICAL CONSTRUCTION PRINCIPLEL

son for changing B to the opposite hole when projecting to the left, or
to the right, is that the spacing of holes R, S, and T is offset with
respect to the ruler arm A. : :

Suppose, for example, the illustrator were making a perspective
drawing of a modern chest, as shown in A of IFig. 70, with the aid of
the centralinead. He would adjust the Y stick, as given in the direc-
tions which follow, and place it into position as shown in B of Fig. 70,
By sliding arms B and C of the linead against the pushpins at points A
and B, any angular projection may be drawn above or belew the
horizon linc from the vanishing point, as in C of Fig. 70.0%,

With the linead in position the over-all dimensiong™of the chest
are drawn in as in the top of Fig. 71. Fach detail is projected into the
drawing. Then the linead is removed and the';ii't)jection lines are

“straightencd out before the shading is added 6 cBhlplete the rendering
of the chest. AN

With the help of Fig. 72 as an aid to uhderstanding the function of
the lincad, the following step-by-step description will enable the illus
trator to use the linead to an advantage:

1. Establish the right-hand vamishing point as shown at the top of Fig. 72.

2. Draw a horizontal line acxoss the board representing the horizon, or eye
level. \\ ™

3. Draw the vertical Jine AB perpendicular to the horizon line near the
right-hand edge 0t 'the board. :

4. Place pushpin$ on the vertical line at points A and B which are equal
distances aba$c and below the horizon line, as illustrated by the detail X
of Fig. 720"

5. The angle at which the two movable arms of the Iinead is to be set will
be detcrmined as follows: Multiply the distance betwecn the horizontal
%ine and either one of the pushpins by itself, Divide the product by the
distance of the right-hand vanishing point from the vertical line AB and
measure the quotient found by the above division along the horizontal
line toward the drawing to establish point ID. This point designates.the
place at which thc lines of the inner edges of the arms interscct the
horizon line.

6. Draw a diagram of these lines on the drawing and set the arms of the
linead so that the inner edges of the arms coincide with the lines of the
diagram, as shown in detail X of Fig. 72.
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FREEHAND DRAWING BASED ON MECHANICAL CONSTRUCTION PRINCIF R

After the arms are fastened in place the instrument s ready for yge
By moving the horizontal straightedge up and down, sliding the moy
able arms along the pushpins at A and B, the true'perspective of ang
part of the object will be projected.
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AN

IN PART ONE the\@i’ildergarten department” of a highly-devcloped
field of art has been described in simple, casy-to-understand language
Nevertheless, J)éf’érc any illustrator in the field can boast of being 2
master of tl{‘é}ﬁore difficult drawings he may be called upon to do, he
must havebuilt somce essential thought and habits of technique based
upon’ﬂ'{e elementary methods pointed out in the foregoing pages.
~Now there are bigger and morc important challenges to the lfus-
trator. In the following chapters the best techniques and principles for
making renderings will be presented. It would be impossible in the
space that follows to cxplain and illustrate with practical examples all
the well-known, and often-used, mediums and techniques for making
production illustrations, However, some methods of making illuste-
tions which reproduce well in printed form arc explained and shown.
It is with this in mind that Part Two of Illustrating For TOmOIows
Production is presented.
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Chapter THE ROUGH

LAYOUT

THE MANUFACTURER usually furnishes the illustrator with a
complete descriptiony of the object to be drawn. It shonld be remem-
bered that 111115trqt~;@'}13 are madc in order to give a visual description
of the object.. I&\ﬂmuld tell the observer what the object locks like
from the outSIde as well as the integral assembly of nats, springs, wires,
and pi ms or what have e-you that make up the inside. For example,
if an a\m clock were the object to be rendered, it should be disas-
sembled, or exploded, before making a layout of the assemmbly, Then
cach gear, spring, and screw would be drawn in perspective showing its
proper relation to the others, and the position that each part takes in
the final assembly. The parts that make the tick would be shown, and
even the ticking sound itself might be depicted by the use of gremlin
cartoons,

The most impertant matter to consider in preparing a drawing is the
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THE ROUGH LAYOUT

angle from which the object is to be seen. The side which is the most
complicated, or has the most important gadgcts on it, should be viewed
along the longest vanishing-point line.

The parts that make up the object being drawn should be balanced
on the layout, but should be so arranged as to give the observer an un-
* mistakable understanding of the position they take in the final assem-
bly. An illustrator should bear in mind that one of the functions of
making production and exploded drawings i industry is to_help in-
expericnced production-line workmen to understand thorouphly the
position of cach part and the role it plays in the final pecotmance of
the mechanism being put together. N

Service and maintenance manuals and parts ca%a]ogs are chock-full

of fllustrations. Most of these manuals arc ehiefly instruction books
for the proper servicing, maintenance, and repalr of various assemblies
and parts. Therefore the artist must bear, i mind, regardless of how
elementary it may appcar, that becandé the drawing is primarily a vis-
ual aid it should be the last word in simplicity. Onc thing that makes
a drawing simple to rcad is the ’I:echmque with which the parts are
drawn. .
The techmique of hand]ino ’the rough sketch is largely a matter of
tcmperament; only pm(;t‘l\e and cxperience will teach you which tech-
nique and relative scéié best suits your own particular ideas. The cs
sential thing is thak. the technique of sketching should become so casy
and natural tlnt 1? does not get between you and your mental picturcs.

In begmnmg the rough layout the first step is to know the size of
the text page of the magazine, book, blucprint, ctc. in which the illus-
tratlon i3to be reproduced. Let us assume for the purposc of making
ayednrt as shown by Fig. 73, that 5 by 7 inches is to be the repro-
dudéd sizc of the drawi Ang. However, illustrations are seldom made to
actual size and scale. By drawing an illustration onc and one-half or
two times the actual size it is possible to minimize the errors that usw-
ally occur, produce clean-cut lines, and add considerable neatness 0
the finished layout. Use the proportional method by drawing a diagonal
line from the lower left hand corner of the S- by 7-inch rectangle

lgléizgolldsg/an Doren, Industrial Design, New York, McGraw-Hill Bock Company, Inc.,
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THE ROUGIH LAYOUT

through the upper right-hand corner to a convenient distance, Then,
add 2% inches to the 5-inch width, and from that point extend a ling
up vertically until it intersects the diagonal. When a line is drawn
throngh the intersection point, parallel to the basc line, the rectangle
which results will be one and one-half times the actual 5- by inch
size, or 7% by 10%2 inches. By adding 5 inches to the width, and 7
inches to the height, the resulting rectangle will be twice the actual
text size, or 10 by 14 inches. ~

Let us assume that the illustrator has prepared the desired size chart
and made a layout in actual size. Then if he wishes to enlatgs the lag-
out and the size of the object in proportion to the layout; he cmpleys
the method commonly used by art agencics an'd~sftu’aios, which are
often confronted with the problem of enlarging\thumbnail sketches
and rough layouts. This method is demonstrated in Fig. 74.

After completing the size chart as Show'ﬁ\\m Irig, 73, the illustrator
is ready for the rough layout. Whethet {)r\ not the one and one-half or
the double size chart is used will dcpeﬁd'upon the amount of reduction
desired. $ )

The term rough Iayout applies to a procedure generally followed for
determining a practical sizc,"sh’aipe, and view of the object to be drawn
in order to makec a good,a‘r‘ls\zmgcment and a well-balanced composition.

‘Remember that the ’ﬁ\ﬁs}’led layout is a visual aid to-enablc the ur-
skilled or average layanan to understand his job clearly.

When the rodgli‘layout is done well the greatest part of an illustra-
tion 1s completéd. The thinking, arrangement, size, and view have
therefore.b&ﬁ decided upon and the balance of the illustration is mere
routiqe\,flf the illustrator has the ability to shade, ink, and lctter, and in
addi’t{mi makes an interesting layout composition, his ability and skill
will provide security as well as a position in the commercial and indus-
trial field in the future. All this can be accomplished by a diligent
ambition and a persistent effort to succeed.

In Figs. 75, 76, and 77 three different sets of thumbnail sketches,
which arc commonly called scribbie sheets, are shown at the beginning
stage of making the rough. Fach scribble-sheet set, as illustrated, shows
several layout ideas for three different types of problems. These thumb-
nail scribbles are mercly ideas of arrangement possibilities and are not
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THE ROUGH LAYOUT

necessarily exact proportion skctches. Fundamentally these seribbles
are nothing morc than visual results of thinking out loud. From these
scribble sheets one thumbnail loyout in each set is selected to be used
for making the full-size rough.

Figure 75 shows a unit which resembles a geometric cube and has
very few parts, which are relatively simple to illustrate. Figure 76 shows -
a unit which is rclated to a cylinder, and has parts which make the ar-
rangement of a good composition more difficult. Figure 77 shows a
unit which involves sevcral gcometric shapes and has intexSections
which may lead to an extrémely difhicult spacing problem{ )
 When these thumbnail sketches have been selected, dhe rough lay-
outs are begun. The thumbnail sketches are mereg (patterns that the
“illustrator copies onto his layout pad in the mmlai{ne form of the draw-
ing-size rough. In order that the rongh shall\hawe the proper perspec-
tive, the reference line chart is placed undf.:che layout shect on which
the rough is being drawn. The guide lings*on the reference line chart
must he followed in order to obtain gotid ‘construction and perspective
when drawing the parts, as shown $n Tig. 78. With the layout super-
imposed on the reference line «<hart, proper construction can be ac-
quired, and the illustrator canvafrange the unit being rendered so as to
allow ample space for ]ab@l‘mg parts, whereas if labels are added later,
the illnstrator may n g{‘e«:t to leave enough space and consequently
cause the illustration, to be redrawn. If, of course, rearrangement is
neccssary, it cambe done more easily in the rough stage than later,
since it ehmma‘tcs unnecessary waste of time. See Figs. 79, 80, and 81
for the cump]cted rough layouts which were made after the scrbble-
sheet artahgement patterns were selected.
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FIGURES 75, 76, 77
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Chapter || THE COMPREHENSIVE
LAYOUT

N

WHEN THE ROUGﬁ LAYOUT has becn completed the toughest
part of the i]lustrz@‘gi\c}fﬁ"job is over. The illustrator should now feel that
there cannot bc@y 'more improvements or changes made in the rough.
He is ready .a{‘:this point to place a sheet of tracing paper over the
rough Jayoband start the comprehensive layout. This is not altogether
nccessa}y as the illustrator gains expericnce, however, because the
rough may be transposed into the comprchensive on the same layout,
thereby eliminating the extra time required to trace the rough layout.

A comprehcnsive layout is an outline of rcfinement into which the
flustrator pours the best of his talent and ability. It is good practice to
begin the comprchensive layout by checking all vertical, horizontal,
and diagonal lines to be certain that they follow their proper vanishing
lings. Particular attention should be paid to curved lincs and ellipses.
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TIIE. COMPREHENSIVE LAYOUT

They must be correct if a professional touch 1s to be achieved in pro
duction illustration, If the curves and cllipses are distorted the render.
ing will probably be lacking in interest and tend to confuse the ob-
server, because if they are not properly done it would be difficult t
recognize the circles in perspective.

7The importance of the comprehensive layout cannot be overstressed
In this step definite lines are strengthened, and in this phase of making
the illustration, details are organized and given specific form,

With the tracing paper over the rough layout and the outline of 4l
the parts completcd, the comprehensive layout can be Jifted from the
rough layout. Then, when the comprehensive layout i§laid over a clean
white backing papcr, the illustrator can darken(thé weak lines and
correct errors that were not noticeable Eagaingt thie rough layout draw-
ing, vV

Tomorrow’s production blueprints will’be accompanied by an ac
curate scale perspective illustration of-fhe part, tool, or assembly which
is shown orthographically, and it is:f“(;i*’this rcason that the comprehen-
sive layout must be well ren de:e,d"in firm, bold lines so that clear, even
lines will be reproduced whem'it is added to the orthographic plans.
Pains must be taken by the ilustrator, as well as by the draftsman, if his
drawing is to be blucprittcd for usc in the shop. Otherwise the lincs of
the comprehensive\}ﬁéyéut will appear weak and faded on the shop
print.

~ This cmnp;éﬁéhsivt% tayout will undoubtedly serve several purposes
because it Will'not only be reproduced but will also be the basis for
making fintshed renderings for service manuals, bulletins, and parts
Catalo'gfs..\lt may even be photostated for use in the sales department,
G_D\g'g‘.tiéering design group, and for conferences between exccutives
“apd cngincers. In addition it may be filed away ncatly for pictﬂtiﬂl
references. ‘

Using the same three rough layouts shown in Figs. 79, 80, and 8l
of the preceding chapter, the correct approach for making the compre
hensive tracings is shown in Figs. 82, 83, and 84. In these figures it
will be noted that the rcfinement has been added to the rongh layouts

after they have been traced. Quite often the illustrator is tempted f0
spend too much time working out minute refinements which later will
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THI COMPREHENSIVE LAYOQUT

be negligible when tracing the comprehensive layout onto the illgs.
tration board for the finished rendering. Thesc minutc refinements
and details can be added very easily on the illustration board before
rendering. Neverthelcss, it is often worth the illustrator’s time to make
the comprehcnsive layout as finished as possible, especially if it is to be
reproduced in blueprint or photostatic form.

As pointed out in conncction with Figs. 82, 83, and 84, there are
certain details which are almost always held back until the comprehen-
sive layout is traced on illustration board; then they are added di\recﬂy
to the illustration. For example, objects having maching\threads for
bolts and screws, various types of screwhcads, grooves, éaibossed parts,
and textures are all reserved to be sketched in on ghigfinal illustration.
These are minor details that do not pertain pactictlarly to the overall
shape. Usually the comprehensive layout s Jot shaded when it is
completed; however, there arc times W];sbo’it becomces necessary to
shade it. Generally a shaded comprehensive drawing is used only to
simplify for the observer cornp]icatéfd'ob]’ects which might be hard
to intcrpret satisfactorily if thcva’éi’e left in outline form. For specific
rules and methods of shadh]g{:iéfcr to Chapter 9 which deals with
rendering. The only excegtié’ri to the rule, as mentioned, is o shade
the comprchensive drawing in order to develop definite shadow shapes
to be followed when<thé finished drawing is rendercd. It is necessary
to detcrmine shadow shapes on the comprehensive drawing before

rendering in qr\dé& to prevent overdoing the shades and shadows.
{ \
:\\..
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Chapter RENDERING

ARENDERING, as applied toip\roduction illustration, may be de-
fined as a drawing which is cgm plete in cvery detail, including shading,
Otten perspective rendetingsdre madc of objects before they are manu-
factured. One which is piatlc beforc manufacturing begins is a visualiza-
tion of the finishe pﬁé}duct; this usually is drawn while the object is
yet in the engitlgcfjgﬁg stage. Exploded production illustrations that
are satisfactorjly¥éndered (in any one of many mediums) are not only
visua] aidsdox the assembly-line workman, but arc also used for telling
.2 complete Story of the makcup and asscmbly of the product to the
production experts and the buyers of the manufactured product.
Tomake a good rendering after the comprehensive drawing has been
traced onto the illustration board, the illustrator should make sure all
lines are definite and clear. This is where the artist has an opportunity
to exercise his ability to visualize the production illustration in its
reproduced form, The size of the reproduction must be definitely
115



RENDERING

established before making a drawing which is enlarged proportionally.
The reason for considering the size of the reproduction is te detcrmine
the width, or thickness, of the lines so that the drawing, when re-
duced, will not appear weak or be hard to visualize. It should never be
assumed that bad lines on the illustration (which have been traced
from the comprehensive) can be straightened out, or corrected when
the drawing is inked in. Many illustrators in the field have yielded to
the bad habit of trying to correct lincs while they arc inking and shad-
ing the drawing. However, as mentioncd in the prccedmg chapter,
all ellipses, straight lincs, and imregular curves should be carefully
checked before beginning the finished rendering. By sodoing, the time
required for making the ﬁmshed rendering will B&reduced to a mini-
TR, LX< /

In all cases be consistent throughout the illustration. There are
many ways in which to obtain conmstegcy of lincs in an illustzation.
It is suggested that the illustrator prqpqre a line thickness guide for
inking as shown in the lower righteorner of I'ig. 85, or a small scction
may be inked in as a gnide anywhere on the drawing as in Fig. 8.
‘Then, using the inked-in sgetion to show the thickness of lines, the
remainder of the drawing®an be inked in accordingly.

With a section inke@\n as a keynote to the rest of the lines, the i
Iustrator should no&v%we his attention to the completion of the it
lustration so far ashit pertains to outlining the drawing. Figurc 86 1
a good examplga"of a satisfactorily inked outline drawing.

Outlinc @aWing as depicted by Fig. 86 is the simplest form of ren-
derin :ar'{d\ is used where large quantities of production illustrations are
nceded; and when the time is limited for their complction.

\Uhllc inked outline drawings are practical for some purposes, ren-
Ve dermgs which cmploy shading are much more desirable because they
'define the form of the object more clearly. The form of any object
has to do with its shape, arrangement, beauty, and symmetry. All this
is expressed only by the illustrator’s ability to represent, in light and
shade, the object’s appearance, including the texture of its surfaces
‘Therefore, it must be said that shading expresses form, and if forn
is lacking the drawing will be spotty and will not show third dimen-
sion. "This means that curved surfaces might not appear to be curved
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RENDERING

at all, but instead, flat and dull. The only reason a product or. manu-
factured object is ever shaded is to cnable the person who views the

rendering to visualizc, and recognize, every shape of the rendercd ob--
ject. -
When starting to shade, assume that the light source is in such a

position as to bring out effcctively the form of the object. This means

that the light directed upon the object may come from any position

above, below, or from cither sidc.

There are a number of ways in which shading may be applied to the
rendering. Figures 87, 88, and 89 show examples of black lineand area
shading. This combination employs the use of a draffcsirfa‘n’s ruling
pen for the straight lines, a pen for the curved lineshand brush for
filling in shadow areas. Drawings rendered in ghis manner present
very little difficulty in reproduction. \

Another effective method of shading 4 drawing is by means of
stippling. Stippling, as illustrated by Figs,90 and 91, is a process of
shading which uscs dots applicd withsa pen point that is suitable to the
reduction size of the drawing. Thfs:. %s an excellent medium for in-
dicating the texture of matcr%a’]éﬁ.which have tough surfaccs. Even
though this method is widely, USed by production illustrators it requires
a considerable amount of«tine and should therefore be used with dis
cretion. o)

A very good medium for shading a rendering which is not nearly o
meticalous as thé stipplc method is to use the litho-pencil. The de-
sirable charachefistics of the litho-pencil may best be appreciated
through cg;pﬁéirison with the ordinary graphite, or lead, pencil. The
litho-p'e‘rkil is black and will reproduce as such, while the ordinay
grap}gjﬁe pencil actually appears grey when reproduced by the line proc
£ssas in Fig, 92. Several good illustrations which demonstrate the ap-
phcation of the litho-pencil will be found in Figs. 93, 94, and 9.
Notice in Fig. 93, particularly, that a good imitation of crackled finish
has been obtained.

Still anothicr method of shading which is commonly used by pi
duction illustrators is the use of various Ben Day patterns. Ben Day '
patterns consist of various arrangements of dots and lines. These pat-
terns are printed on transparent film and may be cut to fit the areas t0
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be shaded on the rendering and then mounted to the drawing surface
with rubber cement. Several companies manufacture Ben Day pattem
sheets which may be obtained at most artist material and supply stores.
Two commercial lines which are popular with illustrators are the
Craftint and Zip-A-Tone Ben Day patterns.

Besides the transparent Ben Day overlay patterns, Craftint drawing
board is also very popular. The Craftint board has a specific type of
sensitized surface. The most commonly used patterns are referred to
as doubletone and contain both light and dark tones which ditay be
developed on the drawing surface of the board by applying; with 2
brush, certain chemical solutions as shown by Fig, 9@:~F6r example
of renderings made on Craftint doubletone boards$ee Figs. 97, 9%,
and 99. Notice in particular Fig. 99, which show§he possibilities for
indicating various materials and texturcs. *)

Airbrush renderings, as in Figs. 100 and 01, are among the most
refined mediums for presentation employéd by production illustrators.
The airbrush is extremely valuable beeause through its use the textures
of metal surfaces, plastics, and tgx’tilé fabrics are best depicted. Ideal
blending of toncs can be acquited, and a complete drawing can be
made to resemble an expest® photographic reproduction. In other
- words, the airbrush rendeting when expertly done has a freshness
which is pleasing t(\the’ observer. Tt has crispness and appeal. When
compared with other mediums, the airbrush rendering resembles more
rcalistically the &¢tual manufactured product. For this reason airbrush
drawings are wstially incinded as a part of the sales promotion material
of the m‘e@ﬁfacturer. Airbrush drawings convince—they sell!

It is{rue, however, that the mcdiums previously described are more
ecofigthical and timesaving, but there arc times when more elaborate
Histrations are required and it is here that the airbrush serves its pur-
pose best. ' '

The steps involved in making an airbrush rendering are simplc and
casy to understand, as shown in parts A, B, and C of Fig. 103. Observe
that Fig. 102 shows the outline of thc object to be rendered, while
part A of Fig. 103 shows a frisket being cut. A frisket is a very thin,
transparent paper with rubber cement applied to one surface so that
it will adhere to the drawing. Then the area to be sprayed is cut out
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~of the frisket. Part B of the same figure shows the cut-out area being

spraycd in with the airbrush; finally the frisket is lifted from the syy.
face of the drawing as shown in part C. This process is repeated until
the rendering is completed. I'igure 104 shows the completed airbrush
rendering after all areas have been sprayed. .

Whenever the actual manufactured object is on hand there is ng
need for an airbrush rendering when a rctouched photograph, as in
part A of Fig. 105, will scrve the purpose. Compare part A of Fig. 105
with part B of the same figure which shows an unretoucted\photo-
graph of the samc manufactured object. Notice that pathB of the
figure gives some indication as to what the various par{é‘of the object
look like, while part A presents a more clean-cut appearance duc to the
fact that highlights and reflected light have be\n ’strengthened with
the airbrush, and that detracting shadows whichJessen the valne of the

form have becn sprayed out. AN
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FICURE 90

STIPPLE-SHADED RENDERING
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FIGURE 92

H B Drawing Pencil .

\

Litho-Grease Pencil
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FIGURE 96
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DETAIL A
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TIGURE 100
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FICURE 10]

AIRBRUSH RENDERING OF A DRAWING SHOWING
THE “N" STROKE AND “OUT" STROKE OF A VALVE
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FIGURE 103
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FIGURE 105

139




MOUNTING AND
PRESENTATION OF
DRAWINGS

Chapter

ONCE A RENDERINGds completed on the Tayout board the artist
should prepare to makgsthe kill. The real zip or punch must be added
to the finished skb{cﬁ;' or itlustration. The rendcring is llfe]es§ and
often dull to the\viewing public until the artistic product of t1re]F:ss
labor is moynted on a sheet of fresh, crisp mat board and covered with
a Sl)afkling:;ﬁéet of ply film, acctate, or cellophane. r‘Fhat is the kn'ock—
out blow, and any employer, boss, or customer likes to be mildly
knocked out occasionally. Therefore, it is impcrative th_at care be
taken in the selection of a mat board; be sure that the grain and te:f—
ture are suitable to the rendering. It should flatter the ]El}’(}l:lif. Don’t
display an illustration, into which hours of cycst.rain and ability have
been poured, as though it were a cheap shirt or tin horn.

In all cases use neutral mats if the illustration is to be reproduced.
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MOUNTING AND PRESENTATION OF DRAWINGS

Use white, cggshell, light buff, and pale gray for illustrations of a sub-
asscbly, fitting, or exploded view of various paris. If the illustration is
a decorative design, rendcred in color, it 1s good to use a light shade of
a color complementary to the prevailing color in the design. For ex
~ ample, if the predominating color is violet it would be good to use
cream-colored or pale yellow matting to create a harmonizing effect,

The best mounting effect may be obtained by cutting the mat boad
as a mask with a beveled frame-line cdge. To do this, draw in lightly
with pencil a framc which is the size of the space throughwhich the
picture is to be viewed. Then with a sharp mat knife, ar Single edge
tazor blade, cut along the line, holding the knife at gbot¥a 60-degree
angle (sec Fig. 106). Place the sketch behind the mask'and hold firmly
in place with rubber cement and cover with clealg ply film, Cellophane
or acetatc film. Ply film is more desirable than cellophane because it
does not wrinkle easily and 1s not :e'ldll{ distorted by moisture. Both
are reasonable in price.

Avoid the appcarance of having¥ thrown the masterpiece together.
Remember, the manner in:which a rendering is mounted and pre-
sented is the window throuvh whlch is seen the artist’s ability a5 an
illustrator. \\ '

In the two preceding pz{rqgmphs the more elaborate method for
mounting an 111ugt13t1&1 has been descrlbed However, there are two
other commonly, dsed methods for. mountmg that are also exccllent
when the drawmg is to be reproduced. One of these methods is re-
ferred to in I'lg 107 as the ordinary mounting. This method, as sug
gested by the term applied to it, is very simplc. A sheet of mat board
of suffitient size so as to allow ample border space around the drawing
1s u\scd, and the finished illustration is simply mounted neatly on the
{nat board, The mounting may then be covered with a shect of ply
fim for protection.

The other of the two methods shown in Fig, 107 is one which en-
ploys a very thin Strathmore paper window mask. Illustrations which
are to be mounted in this manner are first cemented to a stiff shect of
cardboard. Then the window mask, cut from one ply Strathmore i
lustration paper (medium surface) is cemented directly over the draw
ing and cardboard so placed as to allow the drawing to show pleasingl}
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MOUNTING AND PRESENTATION OF DRAWINGS .

through the cut-out window. This method of meunting is good for
use on drawings which are to be rcproduced, because it is economicy]
and timesaving. '

Still another method is the mounting of photographs which are to
be retouched for reproduction, as in Fig. 108. This requires a carefal
sclection of the photograph to be retouched. Such photographs should
have the best lighting possible, and show the product to the best ad-
vantage. It is at this point that the illustrator should realize that close
rooperation with the photo laboratory, and vice versa,.is fmportant

" and essential if be is to have the proper variety of ph@fﬁg\raphs from
which to choose. When the illustrator has sclected.the best photo-
grapl, it is cemented to the mat board in a 'H"l&il'lll‘él' similar to that

~ shown in Fig, 107. It may be cemented to thesmat in several ways, but
there are two that are worthy of mention: Jist, the dry mounting proc-
ess with which all photographers are faimaliar, and second, the rubber
cement process. \ \

Dry mounting is a process in ’Wﬁiéh use 1s made of a thin sheet of
especially prepared dry mounting (adhesive) tissue and heat. The
tissue is placed Detween thé fllustration and the board on which it
is to be mounted. Themrthe illustration is placed in a dry mounting
press where, under heatand pressure, the illustration, the mounting tis
suc, and the board "become laminated into one.

In the rubbcy, t;ie‘ment process the illustration and the mat beard are
held together directly with rubber cement. That is done by applying
the rubberdément very thinly to the back of the illustration and also
to 'ﬂlgqhﬂ"c board. When both cemented surfaces have thoroughly
fiwrzlc\c'l,;they are pressed together.

Y,
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FIGURE 107

ORDINARY MOUNTING
WITH ONLY A TRANS
PARENT PLY-FILM COV
ERING y
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3
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MOUNTING

1 Ply Film
2 Window Matting
3 Ordinary Mounting
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Chapter REPRODUCTION OF

ILLUSTRATIONS

REPRODUCTION, as referrcq‘&)\ in this chapter, has to do with pro-
ducing a copy of an original, dtawing by any one of many processes.
The most economical me;l;lié‘ﬂ for reproducing an illustration or draw-
ingis known as the ling, process.

The line process\i§ msed to reproduce drawings made of ruling-pen
lines, pen-poin't lifies, brush tincs and strokes, stipple shading, Craftint
textures, and, Q%E’o—crayon shading. {See Fig. 109, for examples of
Craftint dx\%“{v:ihgs for line reproduction.) ‘These are but a few of the
medivms used for Yine reproduction, In this process zinc-ctched cuts
dte usually made for printing unless great quantities arc desired, in
which case copper-etched cuts or electrotypes are used. The reason the
line process is outstandingly popular with manuofacturers who re-
Produce great quantitics of drawings in printed form is becausc of the
cheapness of the materials and the simplicity of the reproducing proc-
¢s. The line process, as illustrated by Fig. 109, will reproduce all
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REPRODUCTION OF ILLUSTRATIONS

black lines, or dots, or other patterns such as Ben Days, and does not
require screening. In addition, the line reproduction can be printed on
almost any papcr stock.

Before beginning to ink in thc finished drawmg which is to be re-
produced, the illustrator must consider the amount of reduction of
the drawing, Make certain that all lines have sufficient weight with
cnough spacc allowed between lines so as to give clean-cut and definite
reproduction. :

The silver print, or bleach print, process is onc which nfust be con-
sidcred along with the line process. This is a proces§ which uses a
special photographic print to which waterproof blagk mk Lincs are
added by the illustrator to bring out the form '111d~.shape of the objeet,
After the desired line drawing has been made’on the photograph, the
photograph is bleached with a cyanide sghiftion, feaving ouly the k-
line drawing, which is suitable for llr{g process reproduction, as il-
lustrated by Fig. 110. \‘

The halftone process is a process in which an engraved piate having
a screen, or dotted surface, is used to reproduce a continuous tone i
lustration. The screcn is plaéed’ in front of the emulsicn plate in the
engraver’s camera in such a way as to produce small dotted areas on
the negative. From th{s negative the printer’s cut, or zinc etching, is
made. I1alftone dgawings or illustrations are usually rendered in onc or
a combination ¢f the following mediums: carbon pencil, colored pen-
cil, wash, watét;color, airbrush, pastel, and oil paint. For an example
of halftonexteproduction, sec Fig. 111 of an airbrush rendering.

T he@éct process is a process in which the image of the illustration
is pl 10t5gﬂphlcally placed on an aluminum plate which is then inked

and offset on a rubber blanket roller under which the paper is run and
the i impression is produnced. This process is also known as lithography,
planography, and photo-offsct. Offset reproduction is very cconornics]
and is used for the reproduction of drawings for manuals, catalogs, and
books.

The photostat is a vital instrument to the production illustrator. It
is often used to enlarge and reduce (to suitable size) drawings ot
photographs which are to be used in the preparation of drawings to bt
reproduced. A phaotostat is sometimes used instead of a pantograph,
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FIGURE 109

EXAMPLES OF DRAWINGS FOR LINE REPRODUCTION
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REPRODUCTION OF ILLUSTRATIONS

which is an instrument the illustrator uses to trace or copy a picture
which must be either enlarged or reduced to the necessary size. The
photostat is a reproducible photographic process which produces a
paper negative, To produce a positive print, this negative is used and
the process is repeated.
The overlay is a transparent or translucent covenng that is fastened
- and registered to the original illustration in order to show illustrations
which are to have more than one color when they are reproduced in
printed form. Clear acetate overlays (flexible plastic sheet stack)
are commonly used for showing labels on the drawing, Tfe§ted acetate
overlays (flexible plastic shect stock which has onc 51de freated with 3
ground-glass finish) are more practical than th‘c “elear acetate for
ordinary color overlays becausc the material has 4 toothy texture and
the color being applied will not creep or craw! away, like mercury on
glass. In addition, the overlay is used to catry specific information con-
ccrning the treatment of the 1llustrc1t‘1}m corrcctions, additions, and
retouching instructions, if necessaty iy preparing the overlay, carefully-
placed register marks, as showpin'the lower part of Fig, 112, are im-
perative if good final reproductlon is to be obtained. Crop marks which
indicate the over-all size of a drawing may also be indicated on an over
lay, or on the face of the drawing, as shown in the upper part of Fig.
114 \\

Color in rcprOdliC}ion is important.

The pmbl\m facing every copywriter and illustrator in prepating
catalogy amid technical manual information is how and when to use
coloryThe important axiom to remember is the restriction of color
Yo w}lere it serves a functional purpose only In other words, color
should be uscd only to clarify, identify, or distinguish between parts
which otherwise would be difficult to identify. Color may also be used
to indicate paths of travel, or fluid lines, pressure areas, and so on.

Before a photograph can be reproduced it is sometimes necessary
make certain alterations and touchups in order to emphasize the part
being shown. Retouching for reproduction is the process of applying
various grays, whitc, and black to agn illustration by means of brush,
airbrush, pencil, pen, etc., for the purposc of making corrections, ad-
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FIGURE 110

Shows the photo
before being ink-
ed-in.

B

Shows the photo
after it has been
inked-in and
bleached for
line process
ORIGIMAL PHOTOGRAPH ) reproducﬁon.

A photograph of the subject to be rendered is taken
_from an advantageous view point and then enlarged
to the appropriate bleach print size.
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REPRODUCTION OF ILLUSTRATIONS

ditions, deletions, emphasis, and secusing clarity and contrast, (See
Fig. 105 for examples of retouched and unretouched photographs‘)

In some printing processes the printed image is often lacking i the
clarity and detail of the original. Thus, it is necessary to overempha-
size thesc aspects of the original, so that despite a partial loss of detai)
in the reproduction process the Hlustration is still clear in its printed
form.

Bad reproduction may be prevented if all drawings arc inspected
carefully before they are photographed. The iltustrator*should be
certain that all copy is of a reproducible quality, He should take care
to strengthen and repair arcas which appear doubtfl" Thin, weak,
and broken lines lose strength in reproduction, SQTII@‘,EHTIES the ciror is
so noticeable that a mortise patch is ncccssar}\\l'he error is actually
cut out of the drawing and the corrected dsawing is inserted in its
place. This is done by placing the corref\tgd drawing over the part of
the original drawing that was in eIToL. *&nd lining it up with the other
lines on the drawing; then the mortlse 1s cut through both drawings
at the same time, thus making the correction fit the space left by the
error. The correction is then uascrted and backed up with transparent
tape. N
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FIGURE 111

RETOUCHED RENDERING OF AN ASSEMBLED
BENDIX POWER BRAKE VALVE FOR
HALF-TONE REPRODUCTION :
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THE CONTINUITY OF
PRODUCTION
ILLUSTRATIONS

Chapter

[T IS IMPORTANT that)proper rclationship of parts be maintained
clearly in production Mistrations. Very often the illustrator may \Eorli |
on only a few of th&ltotal illustrations which go to make up tile na
assembly, Never&w[ess the illustrator should be careful in pliam;mtg
his layout in ordcr to show how the particular unit which he 1s llus ;3 -
g fits intd “the next assembly, which may be illustrated by anot Ier
artist, Flgures 113, 114, 115, 116, 117, 118, 119, and 120 shox;ljcli
continuity of various unit assemblies to the con?plete ‘ﬁnal asscm .} 0
a Chandler-Fvans carburetor, The first illustration, Fig, 113, shows Zn
aitbrush rendering of the assembled (zslrburetor WI]];;;LS usually made
before other exploded unit assembly drawings are

W}elent t}ic 111E8trat1011 of the asscmbled product has bcen’ conjplelt(i:j,
the next step is to make an exploded drawing as shown In ng,lss X



THE CONTINUITY OF PRODUCTION ILLUSTRATIONS

‘which indicates the over-all position and relationship of the unit as-
semblies to each other. Note that in this drawing the unit assemblies
are labeled so as to identify the location of cach unit.

After the exploded drawing of the entire unit is completed, separate
exploded drawings of the individual units are made. Thesc drawings
of the individual units-which make up the entire assembly are shown
independently, so that each part of the unit may be clearly identified
by number, as in Fig. 115. . N

If a product having many intricate parts, as in the Chandler-Fvans
carburetor, were not illustrated by exploded units it yx{gl}ld‘ be cx-
tremely difficult to show all the parts in onc illustratiamyIn some in-
stances cven unit assemblics have so many parts that'it would be con-
fusing to show them all in one exploded VICW, F{J&féxample, notice in
Fig. 116 that the load compensator shown in Fig117 had to be drawn
in a partial disassembly illustration ;and in F‘% 118, the pressure meter
of the carburetor had to be partially digﬁs}eﬁlbied. '

Often unit asscmblies are so intriszaf& that even they must be broken
down into subassemblies, as in Fig 119, Here it is especially important
_that a separate exploded drawing be made of the subassemblies, as
well as the unit assembly, if#hcse drawings are to be used in the factory
to expedite production, ¢\ : .

Usually, however, it assemblies as in Fig. 120 may be illustrated

in a manner which, }Qil] show all the parts that make up the unit.
\X _

156



FIGURE 113

/
A
£ 3
W

4

QN3 Y3LIW m%mm.w_.%._ woud

N3IS JOLIUNGAYD 94D 85 1IAOW

157



FIGURE 114

" duing Buyoaisjesay /

Hun

Y R
R
N

Hufy d24oW o4nssald

S1iNA OINI ¥O1IYNGEVD 40 ,,a3d01dXAu

nun
ajojd pu3 [ony

#un Apog utowy

158



FIGURE 115

“EXPLODED"” OF MAIN BODY (FUEL END)
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Fig. 117 “EXPLODED” OF LOAD COMPENSATOR
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Ficure 118

PARTIAL DISASSEMBLY QF PRESSURE METER
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FICURE 119

BREAKDOWN OF FUEL METERING UNIT INTO SUBASSEMBLIES

162



FIGURE 120

DISASSEMBLY OF PRESSURE REGULATOR
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Chapter THE AIRPLANE
IN PERSPECTIVE

. \
THE AIRPLANE is drawnin true-scale perspective, using the method
set forth in Chapter 3 i bf(ﬁier to show each major part, or assembly, in
its proper relationshijé'\'t“o thc assembled airplanc. The scaled perspec-
tive is thercfore axnaster that will be enlarged or reduced, as may be
required for alk ﬁractical representations of the airplane,

In the begihming the illustrator gathers all essential data and infor-
mation which will be necessary in order to project the required air-
plane. He must, of course, have prints or engineering specifications
which will give over-all dimensions as in part A of Fig. 121. This ma-
ferial should give all principal dimensions of the airplane.

With these specifications in hand he will begin work on a series of
miniature scale projections of the airplane in different views, with
special attention given to the over-all picture, or body lines, of the air-
Plane as in parts B, C, and D of Fig. 121. By drawing several miniature

167



. THE AJRPLANE IN PERSPECTIVE

sketches using varying horizontal measuring lines the dlustrator will
arrive at a practical view, as in part D of Fig. 121, which will enable
him to show all the major components or sections of the planc with
as little distortion as possible. _

Having selected the approximate view and having decided upon the
distance from which the airplanc is to be viewed, in front and above,
he must caleulate all dimensions in their proper proportional scale.
A practical proportionél scale would be %j¢g inch or ¥ inch, opany
other similar scale which fits the purpose best. There are two meHiods
for laying out the perspective drawing: R\ D
1. Project the entire layout on a large drawing board which.s \l'ong enough

to accommodate the relatively great distance behyf:f:}l the “vanishing

_points. ~ :
2. Use the lincad described in Chapter 6.

When laying the perspective out on a ]arae}i\rawing board, care must
be taken to make certain that the vanishiig points lie in a straight line
and that the vertical measuring ]ine'is:pbrpendicular to the horizon,
~ After locating the vanishing points, ine wirc or a very strong thread

can be used as leads from the vanighing points. These leads are used to
set off points in space when projecting the airplane,

The first step involved dn‘the making of a projected perspective of

an airplane, as illustiated by part A of Fig. 122, is to draw in the
over-all rectangle Wh@éh represents the over-all dimensions of the air-
plane. Then, usifig “the scale perspective method, as described in
Chapter 4, th;:{i]Tustrator projects all dimensions that will determine
the shape ofthe fuselage, as shown in part B of Fig. 122. Note that the
‘thin blﬁggkf’lines denote projected dimensions. The width of the fuse-
lagerisidetermined by scaling the dimensions along the horizontal
meastiring line and to the left of the vertical measuring line. The -
height of the fuselage is determined by scaling the dimension along the
vertical measuring line. Next, the wing is projected as in part C of Fig.
122, Tere the illustrator must bear in mind the dihedral angle as in-
dicated by the front-view drawing of part A in Fig. 121, He will ob-
serve that the tip of the wing is higher than it is at the center of the
fuselage. By projecting the location of the wing at the center line of
the fuselage and the wing tip, the angle of the dihedral is determined;
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THE AIRPLANE IN PERSPECTIVE

in perspective, by drawing a line through these points. Also, the illus-
trator must give considcration to the sweepforward of the wing as
shown in the plan view of part A in Fig. 121. The next step is to pro-
ject the dimensions which determine the shape of the cockpit en-
closure, This procedure is similar to that requircd for determining the
-shape of the fusclage as described above. Now project the dimensions
which define the shape of the empennagg, or tail surfaces. Notice in
the plan view of part A of Fig. 121 that the stabilizer sweeps back, and
in sidc view of part' A, Fig. 121, that the rudder has both sweepback
and sweepforward. The rcsults of the projections shown indFigs. 122
and 123 will determine the pictorial representation of the~a\i1plane in
perspective as viewed from the desired station pomt Sée part F of
Fig. 123. - S

Another method which is modern in its qpprmch to perspective
has been developed by Professor George J. Hoed of the University of
Kansas. \

Professor Hood’s method provides an) easy means for making per-
spective drawings by photographing: «fhe section or hull lines of an air-
plane, or of any other structurc @riobject. The general appearance of
the perspective drawing may,bc observed on the ground glass of the
* camera, and the best point'df view can be readily determined. This
plan does not require a }'\ﬁb\{’lcdge of how to make basic layout for per-
spective drawings, yef\it permits the making of any number of per-
spective drawings fid structure as seen from various suitable points of
view, The accompanvmo photographs illustratc the method and show
the results w}xen applied to an airplane.

In Figs: 1?4 and 125, the sections of a tuselage, as shown at various
station§ bn conventional blueprints, have been traced in ink on sheets
or tabe of transparcnt plastic. These tabs fit snugly into slots cut into
a baseboard. The spacing of the slots in the baseboard conforms to the
scale fo which the sections are drawn.

The assembled tabs are now ready to be photographed from any
point of view. 'I'he image on the ground glass of thc camera is studicd
and the model or the camera is moved until the perspective view is
‘exactly as desired, :

The perspective photograph of the model, enlarged to any suitable
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THE AIRPLANT. IN PERSPTCTIVYL.

size, is now placed on the drawing board. The lines of the photograph
are traced, and any nceded details added. The resulting perspective
drawing is then duplicated to provide production illustrations. The
use of this plan should greatly reduce the time required to produce the
basic lines of perspective drawings. '

Figures 124, 125, and 126 show three different views of a fuselage.
If a view from below is required, the tabs may be inserted with the
other {top edges) i the inverted baseboard and then photographed.
This has been done in Fig, 127, which shows the fuselage inyesied.

Figure 128 illustrates the assembly of a fusclage with a part.ef 2 wing
and nacelle. Fach part has been mounted on a scparate bdsebeard, so
that it may be shiftcd as desired, or so that each may be plotagraphed
independently, or any two in combination. More sying’ sections may
be added, or the nacelle may be removed and wing sections put in its
place. The wing assembly may be changed fsom right to left simply
by inserting the tabs in' the baseboard in reyerse order, or a sct of tabs
may be made for each of the wings. __

Glass tabs are used in the nacelle model shown in Fig. 129. Glass has
somc advantages over the transpatgitt plastic used in the models shown
in the preceding figures, as g]@js's',.does not warp. Lincs may be drawn
in ink on glass quitc readilypand these lines do not scuff so casily as
when drawn on flexible plastic. In Figs. 124 to 128, the plastic sheet
is 0.020 inch thick. THe'glass tabs of Fig. 129 are 0.040 inch thick,

The thicker edges\of the glass tabs do not scem to interfere materi-
ally with the lin€$6f the sections in the photograph, nor doés refrac-
tion seem toztitroduce any difficulties. Centers for the compass may
be providgd}oh glass by sticking small picces of Scotch tape where the
centers \éré to be located. Two thicknesses of tape are desirable; or a
smglhdrop of celluloid cement placed on glass can be used as a center
after’drying.

Vanishing points may be located by extending the center lines of
the sections and the edges of the baseboard. Vertical and horizontal
scales may be drawn on the tabs before photographing, or separatc
scaled tabs may be included in the modcl to aid in mecasuring in any
direction. ' '

The background and the baseboards should be entirely white so as
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THE AIRPLANE IN PFRSPECTIVE

to reduce reflections that otherwisc might show in the photograph.
Careful lighting will reduce the reflections and also the prominence
of the edges of the tabs as they appear in the photograph. The base-
board may be of wood, masonite, or similar board, ot of cork board—
which will hold the tab with a cushioned grip that has friction but will
not crack the glass.

The tabs may be aligned with the aid of center lincs on the tabs
and on the baseboard. Each tab should be marked with its section
number fo facilitate assembling the tabs in proper order. Tabs may be
readily added, removed or introduced at any angle. A comb of “tans-
parent material, with notches having the same spacing as the<lots in
the baseboard, snay be placed along the edges of warped tabs to keep
proper spacing. Such a comb is shown in several of the illustrations.

The drawings on the tabs may be as simplc, ar AS intricate as re- -
quired. These drawings are made with the ruli¢ pen, compass, and
pen, employing ordinary drawing ink. Thessdols must be sharp, and
the drawing surface of the tabs must be lean. The production of tabs
by photography or by printing has pdésibilities Various details and
methods of procedure will suggest fhemselves to those who try this
method. N

Many difficulties are 1nhercnt tn the conventional methods of mak-
ing perspective drawings by\l‘lymg out front, top, and side view on the
drafting board, and thr\n attempting to choose a desirable point: of
view, or point of sighityso that the resulting drawing may clearly show
the details to be gmiphasized without interference from other details.
At this juncturéanany hours of tedious work still remain to be done in
locating a \dtitude of points for the delineation of the perspective
view. &\ '

The' plan proposed here eliminates most of these difficulties and
greatly reduces the time required to produce production illustrations.
‘The model iiself may be studicd by the engineers as an aid in visualiz-
ing the appearance and proportions of the structure. Changes may
readily be made. The mcthod is universally applicable, and should
prove useful in many ficlds of design and construction.!

! George J. Hood, “Perspective Drawings by Photographing Scctional Views,” Aero-
Digest, Oct., 1943, pp. 150, 151, 194,
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THF. AIRPLANE IN PERSPECTIVE

Still another method which is used when scale models of the air-
planc or the airplane itself arc available is to take a photograph (or
a series of photographs} of the model to be used. After satisfactory
prints of the photograph to be used arc acquired, enlarged bleach
prints are made. Then these bleach prints bearing the image of the
alrplane are inked in. Thc rcason for using bleached prints in this
method is to insure accuracy. After they are inked in the prints are
bleached so that only the inked lines remain, Then vanishing points
are established. This print is then suitable as a master layout*£6r'the

various drawings which are to be made. R &
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ILLUSTRATING
FOR
AIRCRAFT PRODUCTION

Chép_ter.

WHEN A SUITABI_,E:;Ii;ster drawing of thc airplanc has been made
In perspective, th@.\fg}f{t step 15 to make'an exploded 'bre%]l(diw? 01:]
Iustration as sthﬁ"fn Fig. 130. In beginning a bréakdown iltustra tli "
for aircraft pgei’fuction, the illustrator selects a s:atlsfactqy p;ersPec ; ;
drawing Whl(?h presents the airplanc in_th_e desired -p01nt’ 0 ! VIE::;’; o
sclects'ﬁhai)propriate photograph that is in the desired view ,fm; o
that shown in Fig. 131. The illustrator must then gatl}er ESSel‘Jr.ﬁl data
from the manufacturer’s engineering dcpartment. This data W{; ‘S;V o
tictly where the main divisions and sections arc .to be fr:.)un 1 o
this information in hand, the illustrator may begin locating t he e
tons, which for all practical pmrpnscsjl 3aorc called zones, as in
Do i rawing shown in Iig. 130. . o
Iigiisci::éaéi (ihf Logckheed Constellation the airplane is dllv;;led



ILLUSTRATING FOR AIRCRAFT PRODUCTION

into various zones such as: the power plant, the pilots’ enclosure,
the wing, the empennagc, the landing gears, ’rhe fuselage, the elevators,
the ailerons, and the rudders.

“When each of these zones has been properly located, as in Fig.
132, the illustrator is ready to preparc an exploded perspective layout
of the airplane. This exploded view helps to separatc and clarify each
zone, or individual section, so that it may be considercd by itself as a
unit. From this step, each zone may be enlarged in order to present
more clearly the complete details.

This cxploded picture of the airplane, as in Fig. 132 i, 1ﬂ cssenﬂal
and important reference piece for the tool planncrs mdustnal engi-
ncers, and othérs who have anything to do with the ac‘tuai manufacture
and assembly of the product. Often various subasﬁ‘eﬁlbhes are releascd
to subc¢ontractors for manufacturing. In that)éaSe the exploded view
of the airplane accompanies the blueprirtg-for the particular sub-
assembly which the subcontractor is tQ ganufacture, thercby cnabling
himn to relate his work to the ﬁmshed aup]me

By assuming that the entirc e‘;ploded drawing of the airplane is the
major assembly, we can assumg ‘dlso that therc must be other assem-
blies to clarify this. Therefure we have the major assembly, the minor
assembly (such as the secl«lons or zones), the assembly (clarification
of the zones}), and ﬁn&ﬁg the subasscmblies.

When the cxplodcd drawing is complete, the component parts arc
enlarged and defafls added. Then, as in Fig. 133, the component parts
are rendercd J\n\exploded views. Several examples of exploded and de-
tailed assc\bhes are shown in Figs. 134, 135, 136, 137, 138, 139, and
140. o .".

' In\ adldition to the various exploded drawings, the illustrator also
préparcs schematic drawings as in Fig. 141, which show the amange-
ment of the deicing system and the fuel and oil system..
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FICURE 131
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FIGURES 133, 134

Fig. 133
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FIGURES 135, 136

Fig. 135

Fig. 134
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FIGURES 139, 14()

Fig. 139

Fig. 140
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FIGURE 141
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THE PRODUCTION
ILLUSTRATOR’S CONTRIBUTION
TO INDUSTRIAL ADVERTISING

Chapter

INDUSTRIAL ADVERTISING,x\c’tS a specialized field, is too large a
subject to cover in detail in ‘tte small chapter; however, the con-
tnbutions which the produt:hon illustrator makes to the industrial
advertising program of 4 mianufacturer are of such importance that
they deserve to be mentioned in this book. But first, what is industrial
advertising? Tt might be said that industrial advertising is the art of
tuiming the attenhon of others to productive business, labor, and
manufactu,ring for the purposc of acquainting them with the pur
thasable services or articles produced by a business or manufacturer,
There are two ways in which industrial advertising programs are
tonducted. These are the same methods by which all advertisers reach
their potential customers—the direct method and the indirect method.
Direct advertising is conducted by mail or personal contact, as
depicted by Fig. 142. In the direct advertising method the customer is
teached by one of two means: first, by a letter which includes a hand-
191



FRODUCTION ILLUSTRATOR'S CONTRIBUTION TO INDUSTRIAL ADVIRTISING

book, folder, or pamphlet, and second, by a sales representative who
calls upon the customer and explains the product of the manufacturer.

Indircct advertising is conducted through the usc of magazines,
newspapers, billboards, and radio, as depicted by Fig. 143. This is a
means which acquaints the public in general with the product of the
manufacturer. In all these direct and indirect methods, such as maga-
zines, newspapers, folders, etc., there appear illustrations of the latest
model that the manufacturer is endeavoring to promote. However, be-
sides the illustrations, each of these folders, pamphlets, newsgapers,
and magazines contains specific printed information whighyexplains
all the details of the product. .~ - ®) ’

How does the production illustrator fit into this advertising scheme?
His first responsibility is to make third-dimensionglillustrations which
will show the product in an attractive manngt{Nevertheless, the pro-
duction illustrator is frequently called uponte* make an illustration of
the manufactured product for usc in thotadvertising material

For example, if the manufacturer were producing a folder as shown
in Fig. 144, the production illustratgr would supply the principal illus-
trations as in parts A, B, C, of’._,Ffigf 144. These illustrations as well as
descriptive information coneéining the product are submitted to the
organization or individqai“responsible for the advertising and prome-
tion of the product. {k(frﬁ‘_ the manufacturer’s material is fitted into the
advertising campaign. Notice in part A of Fig. 144 that the illustrator’s
drawing of the @8§eémbled unit is combined with' the headline “An
Amazing Inpgvdtion in Fans” to make up the outside cover of the
folder. It\p’lrts B and C of Fig. 144, descriptive copy is added to
the illt{str\dtor’s drawing. Since such advertising material is made at the
requsst ‘of the manufacturer, the studio usually employs scveral produc-
tion ulustrators to do this type of art work.

A few of the duties of a production illustrator in an advertising
studio are to make various illustrations that cxplain the selling points
of the manufactured product, to make illustrations that explain the
operation and function of the manufactured product, and to make ik
Tustrations that show the advantages and maintenance of the product.

Industrial advertising material generally makes use of many various
types of art work. The studio employs a staft of illustrators who are
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PRODUCTION ILLUSTRATOR'S CONTRIBUTION TQ INDUSTRIAL ADVERTISING

specialists in retouching photographs and rendering in diffcrent medi-
urms, in order to control the cost of the advertising requested by the
“manufacturer. : '
The industrial advertising ficld, as related to the talents and abilities
 of the production illustrator, is one that holds unlimited opportunities.
It is true that advertising for industry is not a brand-new idea, but be-
cause of the new developments in industry the industrial advertising
field will becomne ever-expanding so as to meet the requirements of the
manufacturer whose competition is continually increasing. Thetefore,
the prodtctioi_l illustrator who has the ability and experientcé\fo satisfy
the demands made upon him by the new and expaninig industrial
' advertising ficld of tomorrow will find himself contribiting to a rapidly
- growing profession of which he will well be prgx@;.'.' S
- The production illustrator in the strictesiisénse of the word is a
trained commercial artist. An artist whalias been schooled in the
. fundamentals if ‘perspective, light and{shade, and layout may then
enter the specialized field of product}'f:m’x illustration, or illustrating for

*

" industrial advertising. N
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Chapter THE PRODUCTION
ILLUSTRATOR’S CONTRIBUTION

TO INDUSTRIAL DESICN

INDUSTRIAL DESIGNING is a relatively new profession which
oniginates, for manufactaiwers, ncw designs for products which have cyc
appeal and which stjmﬁlﬁte within the customer an frresistable desire
to buy. A]though;ih'(’njstrial designing is now a highly specialized pro-
fession, the prodﬁction illastrator can cnter this ficld with some addi-
tional trainir{g:.\ﬁs a production illustrator he has already gained much
expetience i gathering data, making rough visualizations, and making
renderings. Therefore, with some understanding of design, he is ready
to begin making his contributions to industrial styling; but before the
production illustrator can be of service to the industrial designer there
area number of preliminary steps which must be taken by the df:signer
such as determining the theme, sizc, proportions, and limitations of

the désign. For example, suppose the product being dcsigned is a new
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THE PRODUCTION ILLUSTRAT OR'S CONTRIBUTION TO INDUSTRIAL DESIGN

clectric refrigerator; the production illustrator may make a rough vis-
palization of the design for study and analysis as shown by Fig. 145.

When the study and avalysis have been completed. with desired
changes in the design noted on the rough drawing, the illustrator makes
the final layout as in Fig. 146, subject to the approval of the designer,
before preparing the rendering which is to be presented to the client,
or manufacturer, - e

When the rendering has been completed he may then assist ja_the
styling of the interior and other details as shown in Fig. 147. s part

"N
e \
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FIGURE 146
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of the design ﬁ\'undoubted]y the most important phase of the refriger-
ator design since it creates in the consumer the desirc to possess.

If the design is found to be satisfactory with respect to materials,
function, cost, and manufacturing, the engineeririg-and production are
begun, Nevertheless, the industrial designer’s work is not complete—
it has only just begun, because he is often retained by the manufacturer
as a consultant to advisc on any design changes or modification which
are found to be nccessary. While the engincering department is
planning and scheduling the working drawings for the shop, the indus-
trial designer begins the design proposal for details such as the shelves,
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THE PRODUCTION ILLUSTRATOR’S CONTRIBUTION TO INDUSTRIAL DESIGN

freezer, icc trays, control knobs, door hinges, door handle, lighting, and
other features. :

Back in the design studio the. productlon illustrator again makes
rough visualization drawings from the designer’s idca sketches of the
details mentioned above. These idca sketches may be in the form of
notes made whilc in conference with the manufactarer and his engi-
neering staff. These sketches and rough visualization drawings are
made on tracing paper and then blueprinted so that both the manu-
facturer and the designer may have copies to be retained in thQII‘ case-
history file of the particular design under consideration. Thisg rocedurc
is valuable especially when the design studio is located i i a‘cfty distant
 from that of the manufacturer. Under such a procedufe ‘the manufac-
" turer and the desigier are able to transact, by tclcphone any business
c¢oncerning minute problems which may arise \1,“ the engincering and

production of the design. 2,
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