VOL. 8, NO. 3 - NOVEMBER, 1944 ' SERIES NO. 24

PUBLISHED BY
THE DIVISION OF ENGI-
NEERING DRAWING AND
DESCRIPTIVE GEOMETRY
S P E " E

PLANOGRARHED BY JOWH §. SWIFT Co. . INC. ST, Louis, CHICAGD, Hew YORK, CINCIRHATY
(PRIGTED IN U.5.4.)



* ok ok ok ok k ok Kk ok Kk kK k

AIRCRAFT MECHANICAL DRAWING

By DAVID J. DAVIS and CHESTER H. GOEN

- Douglay Aircreft Company, Ine.
In press—ready in November

Intended for the student without previous training in mechanical drawing, this elementary textbook presents in a clear,
simple manner the essential principles and skills required for a thorough knowledge of practical aircraft drafting. The
principal topics dealt with are the use of drawing equipment, lettering, applications of géornetry to drawing, orthographic
projection, standard aircraft and mechanical drawing practices, nomenclature, and typical aircraft and mechanical detail
parts. The materials used, the problems assigned, and the r‘nethod of presentation conform as closely as possible to the
work encountered daily by those engaged in the preparation of productive engineering drawings.

BLUEPRINT READING FOR THE BUILD‘NG TRADES

By Josepu E. KENNEY, South Boston High School; Massachusetts University Extension. 96 pages, 9 x 12, 39 illus-
trations. $2.00

A thoroughly basic new book that explains what blueprints are, their importance, how the architect prepares working
drawings, who uses them, and how to learn to read them. Practice is presented in its simplest form, founded upon standard
procedure. The text covers first-, second~, and third-class construction. Plumbing, heating, electrical, and structural
layouts are included, together with spec1ﬁcat1ons

PRACTICAL PERSPECTIVE DRAWING

By PaiLtp J. Lawson, Pratt Institute. 215 pages, 6 x 914, 170 illustrations. $2.75

Gives the basic geometrical and optical principles of perspective, outlines in detail two methods for making perspective
drawings instrumentally, and gives procedures for making freehand perspective drawings. The book then shows how these
techmques are used in the drawing of simple basic forms, actual objects derived from these forms, and groups of objects
in perspective composmon

AIRCRAET ANALYTIC GEOMETRY

By J. ]. AraLATEGUI, Douglas Aircraft Company, Inc., and L. J. ADAMS, Santa Monica Junior College 285 pages, )
514 x 814, 148 illustrations. $3.00

Deals with the application of the methods of plane and solid analytic geometry to the solution of a certain class of prob-
‘lems that arise in the design, loftmg, tooling, and engineering of airplanes. There is also a treatment of conic sections as
used in design and lofting. The approach is systernatlc and is based on the principles of plane and solid analytic geometry.

Send for copl'es on approva!

McGRAW-HILL BOOK COMPANY, Inc.
330 West 42nd Street - New York 18, N. Y.
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OverLoaped Drawing

Ghe donkey is a curiows beast.
He isnot lazy in the least

The thing he does in self-defense
Proves that he has far better sensa
Than many human beings. He
Will work away industriously;
BPut overload him —he will stop,
His tail a-guirlk, has ears a-Flop,

LY
c

l_u.rmlllmlltlll
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Indwce him to move or. agaire.

I wishk I had his native wit:

The sense to stop when I should qui’c,'
The sense to wait until the load

Is within reasor.,and the road
[L.ook.s better to my tired eyes,
Avoid tough grades and exercise
Sound judgraent,when a fellow tries...
The donkey may be very wise /



During those periods of proéﬁérity as 1n the perlod America has enjoyed since 1959, hlgh-
wages offer a greater incentive to the high school student and college undergraduate than the

agpects of higher education.

Certainly the labor situatdlon has heen grave and in many respects
more lmportant to the well-being of our country than mass education.

We in the educational

field believe, however, that as many studenta as feasible should be retalned to promote the
educaticonal standards after the present emergency has ceased to exist,

Our greatest’problem will confront us when the war i3 over and there is an opportunity for

the eligible student to return te college.

Many prominent.people have stressed the thought

that many, perhaps too many, of those in this classification will become attached to thelr

present position and will have very little desire to return.

Toc, many young people after they

have felt.the responsibility of earning money often accept the other responaibilities that go

with 1t, such as, marrisge and may noct afford to return to their college work.

our democracy and present high level of education can be 'malntained only as leng as we
have a large percentage of people who deeply appreciate the fact that our freedom depends upcn
our enlightened citizenship and strive toward that objective; the objective of hilgher educa-

tion, ‘

. Drawing teachers come in contact with engineering gtudents durlng their first semester in

college and have an excellent opportunity for guldance of young pecple.

By encouraging them

to finish their educatlon and explaining‘the advantages you reach many other young people

through this medium.

In your contacts in the class room, in social clubs, in church end with friends, keep in

mind the slogen, RETURN TO 3CHOOL.

Millions of young peoplé have had thelr education interrupted by the war. (ur goverrment
is concerned to the extent that they have provided a way for financial assistance to encourage

them to complete their former plans.

In this our government realizes that an enlightened clti-

zenshlp 1g insurance for a democraey Topnded on the principles set forth In cur constitution,

As cltizens and teachers in a great commonwealth, 1t is a privilege and duty to eall to
the attention of young people and returning service men and women their opportunity and obli-
gatlon to RETURN TC SCHCOL in order to be prepared for maximum service as citlzens,

E

Professor R. R, Worsencroft, editor of
the Journal of Engineering Drawing for the
"past three years, has very ably edited the
Journal, Thils 1s confirmed by several people's
comments found under PROJECTIONS in this
isgue., Professor Woraeneroft has again scored
by prepering a series of helpful hintas for the
editor, In addition, he was graclous enough
to spend several hours with the editor and
other members of the publication committee . go-
ing over the operation, editing, managing and
circulation of the Journai, For his help and
- that of Professor . Arnold, Advertising Menager.

¥4 %

and Professor Wood, Circulation Menager and
Treasurer, the editor 1is 1ndebted,

The publication committee Invites your

‘auggestions and help in order that we may 1in

part continue the fine work of previous
Publlcation Committees.

Finally, the editor expresses apprecia-
tion for the asslstance of hls colleagues,

Profeasors Mcluire, Ranadell, Brock and

Martin, in preparing the material for this

“ issue of the Journal,-

A MESSAGE FROM THE NEW CHAIRMAN

Dur ing the annual meeting of the 5. P. E. &
this year a request was made and permission
granted to hold a third Englneering Drawlng
Sunmer School; this school to be conducted on

a.8lmilar baglas to those held in Plttsburgh in

- 1830 and in Madison in 1936.

It is believed
by many that such advancements have heen made
in the application of Englneering Drawing and
Descriptive Geometry in the engineering pro-
fesalon and -in industry that the teaching
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of these subjects should be studied and re-
evaluated. It is with this 4n mind, by the
Chalrman of the Division of Engineering Draw-
ing and Descriptive Geometry of the S.P.E.E.,
that such a request was made and upon thisg
ldea the summer school 1a to be conducted.

THE SUMMER SCHOCL

The task before us conslsts of finding
the anawer to a simple queation of Five parta:
What? Who? When? Where? and How?; What
shall be teaught?, Who will teach 1t?, When
will 1t be taught?, Where will 1t be taught?,
and How will the expenses bs met? i

Answers to the above questlons will pe-
Quire careful conslderation for the school to
be a success. ZIetters have been sent to the
Deans of Engineerlng and Heads of Engineering
Drawing Departments of all member schools of
the Soclety. Certain informatlon was request-
ed and from the answers that have been re-
ceived there 1s much Interest and enthusiam
f'or the school, A persual of the T-aquare
Page from 1928 and reference to the Journal
‘of Engineering Drawing since 193§ may stimu-
late suggestions and ideas.

Your chairman asks that you be prompt in
returning the blanks with your auggestlons and
recommendations,
drawing and descriptive geometry who may re-
ceive notice through the Journals ‘of Engineer-
Ing Drawing and Engineering Education will
certalnly be coocperating if they will present
thelr ideas which will contribute to the ad-
vancement of Engineering Education 1n general
and Englneering Drawing and Descriptive
Geometry In particular. i

For several years, the midyear meeting of
the Executive Gommittee was held in conjunc-
" tion wilth a midyear conference to which all
persons Interested In teaching and applica=-
tiong of Erglneering Drawing were invited.
Because a second meeting of the Executive Com-
mittee to consider final plans for the Summer
school 13 needed this year, 1t 13 belleved
adviszable to arrange a one-day conference at
Detroit in February or March, 1945 and invite
other Interested persons from that area to
attend.

PROFOSALS FOR THE YEAR'S WORK

In planning for the year therse are a num-
ber of proposals that seem to have merit and

deemed worthy of including within the Sgope of

the work of the Drawing Division, We invite
your comments and suggeations regarding the
1tems brought forth.

I. To further sell Engineering Drawing
to other groups of educators, 1t 1s planned to
hold joint sessions with the Division of Deans
and Adminlstrators, and the {ommittee for
Personal Development (Cuidance)}.

IT. 'To establish or have establlished a
bulletin similar to the Civil Engineering

Others who are interested in -

methods.

Bulletin for drawing, Infeormaticn reveals
that certain pubiishers of engineering texts
are publishing the Civil Engineéring Bulletin:
and that they are receptive to the .pubiishing
of the Journal of Engineering Drawing on a
similar basis, The circulation would include
all teachers of drawing, whether in high
schools, trade schools or technical Institutes,
ebte. Such an arrangement, properly eatablished
30 a3 to safeguard the interests of the Divi-
gion, should extend the influence of the
Dilvision Immeasurably.

TIl. To satablish a Committee on Educa-
tlon and Extension whose object would be to
promote among the teaching sub-divisions of
indlvidual Institutions the importance of
drawing In the whole englneering curriculum
and the contrlbutions which 1t can make to the
accomplishment 1n subsequent individual
courses and to the quality of thé complete
engineering program., It would be the funetion
of this committee to prépare material on how
the Engineoring Drawing Department should fit
into the scheme of Engineering Education.
Further 1t would assist and make suggestions,
when called upon, as to how local drawing de-
partments could plan meetings with other en-
gineering departments of their own institution
for a discussion of the place of Engineering
Prawlng in the various curricula, with the
posslblliity of inviting leaders In the field
from other institutions to speak.

And In addition, as a thought Tor con-
sideration, it 1s suggested that drawing de-
partments ask the cocperation of all teachers
of subsequent courses in which drawing 1s used
to submilt to a committee of the local drawing
department, a sample of the work of each stu-
dent, -which if wnsatisfaetory, would require
the performance of additicnal work under the
direction of the drawing department before the
student could graduate. This same idea is in
cperation for English in many institutions.

IV, Objective type tests in engineering
drawing have been in use for many years by a
few members of the Division who were able to
convert thelr collsagues to the value of these
It awalted the development of ex-
celient tests of this type in "QUR" field by
the ECPD, +he U.3. Armed Forces Institute, and

‘other agenciles to stimulate the Division to

some constructive action.

- The completion of the tests belng formu-
lated-by Dr. Clair V. Mann's committee will

‘be an added contribution to the field of test-

ing and provide means for moasuring objective-
ly, and in a manner which can be scored me-
chanleally, all phases of drawing except those
where an evaluation of techniques asuch as .
quality of line work, and quallty of lettering
is desired. The completion of the job cannot
be accomplished by the commlttee alone but
will require the cooperation of many membérs
of the Dlvision to administer the vertical

-unlte of the teat on a trlal basis so that the

final test may measure up to required standards,

V. Since its inception in 1928, the
Diviaion has been an effectlve Agency in
' (Continued - on page 12)
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...in chemistry or in the classroom

® Amazing as it is that the doughy mass of
synthetic rubber shown “pouring” from a.
polymerization kettle is made from coal, air
and water, there is another fact about it of far
greater significance, The possibility of making
neoprene and nylon and the sulpha drugs and
a host of other modern-day wonders from
common coal has always existed. But the
actuality had to await the coming of someone
who knew the key to the riddle, and how to
use the key.

So the possibility of rnaking human “mir-
acles” out of commonplace mankind has al-
ways had to await thie appearance of 2 chance-
turned key or of individuals who knew the key
and how to use it. Men do no¢ differ from

Army-Navy V'E" Production Award
for Excellence in Manufacturing,
Drafting and Surveying instru-
‘ments and Supplies for the Armed
Services of the United States.

one another sufficiently to account for the

great difference in their achievements. Some
get onto the right track early, and success be-
comes a matter of following the,path to its
end. Others get off the track and never find
their way back.

What is the secret of getting on the right
track? Honest examination must reveal that
it’s done largely when men are boys, malleable
and plastic . . . that it is a question of setting
the right boyish habits . . . that it’s a question
of surroundmg these boys with the proper in-
fluences. For example, when a boy first comes
to drafting class, he is'in 2 receptive frame of
mind. He is on the threshold of induction into
adult activity, adult thought, adult values.
Will the influences that he meets pull him
with their attraction or repel him? Will he be

Reprint—INDUSTRIAL ARTS & VOCATIONAL EDUCATION-—Jenuary 1844

given a set of drawing instruments that
through their quality and value speak of the
momentousness of the occasion, or will he have
an inferior, makeshift set that says this work
is a mere continuation of childish make-be-
lieve? Psychologists know that boys respond
in kind; “reaction equals action.” To say that
economy has any part in the purchase of these
tools for creative activity, heightened stand-
ards, disccimination between good and shoddy,
is to miss the entire lesson of experience as it
applies to the growing lad.

EUGENE DIETZGEN €O.

Chicage ® New York @ San Francisco @ New Orleans
' Pittsburgh @ Los Angeles ¢ Philadolphia
Washington # Mitwaukee
Daalars in Ali Principal Cities

EVERYTHING FOR
DRAETING AND SURVEYING

fPrinted in U.S.4.}
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TEACHING WELDING SYMBOLS

EDWARD J. DOWLING, S.J.
Instructor in Engineering Drawing
-University of Detroit '

In theae days of stepped-up production

. many processes and methods have undergone ex-
tenaive changes and vast Improvements., ZFrob-
ably no prcocess has come into 1ts own more )
fully than welding, since welding makes for
speedler work and requires leas manpower than
riveting, or bolting, or any of the older
joining procesases. Furthermore, welding has
made possible the fabrication of many struce
tures which formerly had to be cast.

Tt would seem, however, that despite this
notable Iincrease in the Importance of welding
1ittle has been.done to enable our students of
engineering, and especlally those of' engineer-
ing drawing, to acquire a working knowledge of
the present day unified and practical means of
designating welding processes on drawings, We
are indebted to industry, partlcularly to cor-
porations like the Lincoln Electric Compeny
for taking the lead in producing an integrated
and readable system of welding symbols, Today-
- we need this unifled system of expression, for
no longer 1is welding in itas various phases
left cnly to the’/craftsman to be done however
he sees rit, but It is now the task of the
engineer, who, foreseeing all the possibili-
ties and consequences of welding, can dealgn
and specify exactly what ought to be done.

Textbooka, in their treatment of this
matter, are, with few exceptions, brief,
theoretical, and none to clear to the students,
This situation is unfortunate. and presents a
problem which we believe requires immedlate
golution, since weldlng is now so widely used.
Any draftesman or designer will sooner or later
have to contend with welding symbols, and he
ought to be informed on how to express his
‘solution of the welding problems In an under--
standable mahner.

We have glven considerable time and
thouwght to this problem of the presentation
of the use of welding symbols in drawing to
englineering students in a manner complete )
enough to be uwseful and at the same time sim-
ple and clear enocugh to be understcod by the
average intelligent person. The discussion
which follows is the result of our effort to
Present this complex system of symbols in g
meaningful and orderly way. The modt fre-
quently used symbola are shown according to
the latest standards, and the illustrated
examples are sufficlently varied to cover the
ordinary cases, :

Welding

Welding 1s a process -of Jolning two
pleces of metal by fuslon or melting so that
the two pleces become one. Welding is not the

\

.same as solder.ng or brazing where two pieces

-are joined, yet still remain essentially two.

For fuslon heat 1s required. Thls heat
may be provided by the combustion of gas,
either hydrogen, acetylene, or commerclal gas,
It 1s important that the gas used in weldlng,
whatever ¥Xind of gas that may be, yields a
product of combustion which is chemically in-
ert. For a chemically active product of com-
bustlon will unite with the metala heing
welded, and elther impede the process, or
weaken those metals, or weaken the weld it-
self, '

Another source of the fusion heat is pro--
vided by electricity, The danger of oxidatien,
Inherent sometimes 1n electrical welding, must
be controlled by covering the.rods with a pro-
per coating. There are two electrical pro-
cesses in general usage, arc welding and re-
gistance welding. In the arc process heat is
given by the electrical arc which can be
formed between the electrode snd the metal to
be welded. Reslstance welding is founded on
the known fact that the resistance of any con-
ductor to electrical current is greatesat at
the ends or joints where the area of contact
1a 1imited and where there is a reduction or
pressure contact. Hence, 1f a sufficient cup-
rent 1s passed through two adjacent pieces of
metal, they will fuse or weld at the point of
greatest resistance, namely at thelr pcint of
contact,

Sheet Metals

Thin sheets of any metal are easily
welded by one of the following processes:

1. Heat each piléce and join while the.
- pleces are melted. :

2. Heat and supply molfen_matérialn

3. Crimp or fold the edges GZEZZQ;

and press the crimps together and
melt these down simultaneocusly.

Heavy Metals

Heavler sheet material, and anything more
than one quarter of an inch in thickdsss is
difficult to heat through evenly; hence, such
stock camnot be welded while the  jolnts to
be welded retaln their normal shaps. Such
materials must be cut away or "scarfed® to
allow an effective weld to be made. . Thers
are many posslble shapes and combinations
of scarfs, four of which are very common
and are shown at the top of the following

page.
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(1) The “J* Scarf Weld

VAN

(3} The Bevel Scarf

Scarf Welds

The welds used to
this. manner are called

{2) The "“U" Soarf
{Two "J® Scarfs)

G

(4) The "7" Scarf
(Two Bevel Scarfs)

join pleces scarfed In
scarf welds. Of the-

four shown, the "J" scarf 1s more acceptable
for very heavy work because it permlts the

electrode to be lnserted deeply wilthout re-
quiring so wide an opening as to weaken the

gtructure.

show a few here:

() S

LA

(®) iﬂ AN
/ . ':]4’(

There .are many other combinatlcns
of scarfs and of placement of pleces. :

We

(8)

N

A XX

In designating scarf welds the preceding

set of symbols 1s used.

First of all the weld

gymbol is drawn, if posaible or convenlent, to

the edge view of the pleces.

If the drawlngs

can be shown ln section at the place of weld-

ing, so much the better.

clarity we are showing
the sectioned examples
rections. However, 1t
Industries to show the
two pleces 1in the same
nifying that after the

For the sake of

the cross hatching of
drawn in oppeosite 4i-
is the custom in some
eroas hatching of the
direction, thereby sig-
welding 1s completed

the are now one, no longer two.

The scarfa for the welding are not shown
in the view of the basic metals themselves.

777770

N

777777

I,

{11)

(22)

ILeaders

A leader 1s drawn tb a polnt.on QNE or
the OTHER of the pleces to be welded, néar the
weld 1tself. The arrow can be drawn to elther
side, for reasons to be explalned shortly.

L tber

Tn many cases only one plece will be scarfed
or otherwise prepared Tor the weld specifiled,
In all such cades the arrow must clearly polnt
to THAT piece, not to the other plece, nor to
the middle of the Juncture between the two.
From the back of thls leader one more line 1s
drawn elther vertlcally or horizontally 1n
relation to the whole drawlng.

{14)

.Q e

s

(16)

NN

(19} W]y

Thus, 1n flgures (14), (15), and (18) the
Nappow' side of the léader is the lower slde;
in €igures (16), (17), and (18), it is on the
right side. Any symbols placed on The "arrow"
gide of the leader means that the weld must
be made on the same side of the structure as
are the arrow and its note. I the weld is to
be made on the gide of the structure opposlte
to the leader snd arrow, then the symbols are
placed on the "other" side of the leader.

Tn the examples shown gbove (figures (14)-
£19)) the aide marked "a" is the Hgrrow®™ side
and the slde marked "b' is the "other™ aside.
Thus, 1f a "0" srarf wald is to be made on the



9 : ' ‘ JOURNAL OF ENGINEERING DRAWING

ieft 8ide of a Joint AND the leader is made on
the same side, the designation will be as
ghown below:

(20)

‘Either figure (20) or (21) 1s correct slnce in
both cases the symbol (N for the scarf weld in
thie case) is on the "arrow" side of the lead-
er.

If, because of the nature of the drawing,

it is more convenient to put the leader on the
right side, say, and yet wish to designate the
same weld on the left slde, then the symbol
(N} 13 merely put on the l"other" side (above
or to the left) of the leadsr, thus:

(22) (28)

Ay RN

.If specigl or unusual kinds of welda are
to be used in a single joint, the leader has
tails,

(::ZEVZE.
(24) {25)

A S

Thess tails usually enclose a letter, say "A",
“whlch means that the welder is to follow
"Schedule A"™ which 1s a certain known formula
usually localized or peculiar to a shop or in-
dustry. Thlg schedule, too, will show things
which cannot be expressed by symbol. .

The length of %the weld and the depth of
the scarf are indicated thus:

~(28)

AR Y

which signifies a "J" scarf weld, seven inches
long, and with a scarf one quarter of an inch

" the asamo.

deep, to be done on the left side of the
Joint, .

-If, inatead of a contact weld, the ﬁiécea
are to be welded apart, then the distance bust
be indicated in the symbol:

Z

AWV AY

(27) Aotuelly (28) As. Symbolized

If a bevel weld ls to be used inatead of
a "J" scarf weld, the symbcl is changed from
(k) to (N), a1l other designaticns remaining
The angles of the bevel weld -and
the "J" searf weld are standard and not noted
ordinarily. If, however, welds of an unusual
angle are specified, this is noted above op
below the symbol of the weld, thus: '

Sy e

Bignifying a "J" scarf weld of thirty degrees
on the left side o6f the upright piece.

=T

Fillet Welds

‘Thus far we have discussed scarf welds
It may be
If so,

which are Inside or between pleces.
desirable to weld cutaide the pleces.
a fillet weld may be us=ed,.

weld

(30)

The symbol for a fillet weld is () or (A,
It 1s Important to note that In ceses where the

fi1llet weld 1s used alone, the arrow must point
not to one or the other pieces, but to the joint.

Sometimes both a scarf weld and a fillet
weld are used together, in which case both aym-

bols are used, and the arrow points to that
piece which is to be scarfed for the weld.

v

- (82)

W,




TELCHNICAL

By bGiesecke, Mitchell 8 Spencer

Manuals

TECHMICAL LETTERING

By DeGarmo & Jonassen

Oblique Lottering Edition $1.00
Vertical Single Stroke Edition $1.00

A simplified, rapid method of teaching

strokes with complete insteuctiens for
each stfoke and techmigue.

@
Coming

AIRCRAFT DR&FTING
By Hyman Ketz

technical lettering based on 5 simple

“A comprehensive treatment of the science of tech-
nical drawing arranged logically, and containing a
large group of practical problems which afford a
highly flexible aid to the teacher in the develop-
ment of his subject.”—The Draftsman,

“Best hook on. its subject—most thorough, com-
plete, and detailed. . . . Excellent sourcebook for
men now polishing up to undertake defense draft-
ing jobs bat who feel a bit shaky.”--Scientific
American,

“For the student architect and the draftsman here
is a real text book for the working library . . .
will lead to finiched drawings reflecting the beat
type of workmanship.”—A4rchitect and Engineer.

687 pages Illustrated $3.00
TECHNICAL DRAWING PROBLEMS provides a compre-

hensive series of problems on all aspects of technical draw-
ing including lettering exercises, $2.25

Lettering Exercises may alse be obtsined separately for
60c a set.

The text is now provided with a new chapter on aeronautical
drafting by H. C. Spencer and C. Merrell.

THE MACMILLAN COMPANY
60 Filth Avenue Mew York 11



1 i . JOURNAL OF ENGINEERING DRAWING -

This indicates that a "J" scarl weld and a
fillet weld are to be used on the left side.
The "J" scarf here 1s Indlcated as on the up-
right piece, not on the base, hence, note
where the arrow polnts, '

\
N
f////////>//////A =

Figure {33} indicates a "J" scarf weld and =
fillet weld on the same left side, the "J"
scarf again being cut out of' the uprlght
piece.

In the case of a circular pilece being
welded to a flat plece, and in similar aitua-
tlons, the weld mdy be required all around the
clrcumference. Thus, if & column or plpe is
to be welded to g base or a flat plece, and
the weld Is to be carried all around on the
outslde with, say, a f1llet weld, the designa—
tion would look like thls-

T

co N

N I N
Q .

777577777 o

The circle at the corner of the leadsr 1is the
added symbol for "all the way around® weld.
The weld 1s on the ocutsids; therefore, the
symrol 1s on the "arrow" side of the 1eader.

If both the inside and outside are to be
fillet welded all around, the designation
would be as follows:

e

N | N

N .
Wz 77

In this case the inside of the cylinder 1is

the "other" side, hence, the symbol is above
the lesder. A scarf Weld might also have been
called for here. It would be designated by
lts proper symbol (K ) plus the circle. In
this case the arrow would point to the piece
to be scarfed.

"two pleces,

Resiastance Welding

Resistance welding symbols are less in-
volved. Thers 1s no "arrcw™ side or "other"
side on "the leader. .

Spot weldling is made by the placement of
two electrodes in llne on the opposite sides
of two adjoining rleces, usually of sheet
metal. 1t is highly important that the re~
sistance be greatest between the pleces them-
.gelvés and not between each plece and one of
the electrodea. With this precaution taken,
a current' is passed through, and the resis-
tance 1s greatest at the gapr or point of con-
tact cf the pleces and the weld iIs made thers.
The symbol for a spot weld 1s an aserisk (‘*}
drawn through the leader, thua:

e s

(38} # b

This signifies a spot weld between the two
sheets.

A continuous weld 1s made by moving the
two sheets between a pair of slectrodes set.
In 1llne, or by uslng rotary electrodes moving
exactly opposite each other with the two
sheats between them. A contlnuocus weld is
essentlally a series or spot welds, and it 1s
symbolized by serles of asterisks, usuall~—
three on the leader,

N
N

[

(37)

A butt weld is an edge to edge joining of
These pieces or sheets are actu- .
ally the electrodea here, and as the reslaw-
tance is greatest at the joint, they will fuse
there first. Pressure ls exerted to force the
odges together as they melt, thus leaving a
rough, ralsed surface at the weld. The symbol
for such a weld is a straight line perpendicu-
lar to the leader, and through it,

AR

%x\\\\\\\wvy//////Lr (z8)

The length of the butt weld will vary, ob-
vicusly with the length of thé materials to

be Jolned.
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Finishing

It must be remembered that all welds are
more or less rough surfaces whilch may need to
be finished. There are symbols to indlcate
this finish whén it 1s necessary, and the:
symbols have the usual significance regarding
the "arrow" side and "other" side in regard to
scarf welds. Any finish aymbols glven refer
ONLY TO TEE WEID and not to the adjacent base
metals. ‘ ‘

If the weld 1s to be made flush roughly, .
say by flattening or scraplng while still
soft, but not by any mechanical finishing or
polishing process, this is symbolized by a
line drawn parallel to the leader outslde the
symbol, Thua, if we desire a bevel weld to
be made flush, we denote it thus. The rough
finished symbol 1s the line marked "a" in the
drawing. ‘ ‘

P=,

CSSSSSSEIZZ7777, (39)

If a finlsh strictly so called ls wanted
on the flush surface, then the standard finish
mark (f ) 1s drawn through the flush symbol,
or any local user's special mark 1s used:

(40) |

If the weld ie to be tinished but with
a bead raised above the surface of the pleces,

then a curved line replaces the stralght
line. :

e
k\\\\\\!’//////lﬂ ‘({Ll}
Fleld Welds

When it is convenlent or necessary to
make a weld at assembly, or in a place other
than the shop, a apecigl field weld symbol is
used. Pleces or parts may have to be shipped,
or moved long distances and 1t may be handy to
have them 1n more or lessa knowndown form. Such
as these would better be welded at their des-
tination than beforehand. Wren this 1s tc be

‘done, a s0lid spot or disc 1a shown at the

turn of the leader, indicating a fleld weld.

L]

(42)

PAF A 2K I

In conclusion, the writer wilshes to
acknowledge his Indebtedness to Professors
TUlcker, Gerardl and Crossley of the Facully of
Engineering at the Universlty of Detroit for
their assistance in the preparation of this
paper.

(Gontinued from page 5)

promoting the interest of drawing and related
subjects because of or In spite of the lack of
a "constltution™ to systemize its activities.
Since assuming the Chalrmanship of the Divi-
sion, I ean appreclate the value to the offl-
cers, of & document which would outline their
duties., I propose to appolnt a Constitutional
Committee and ask the Division to accept cr
reject thelr recommendations, It might
strengthen the work of the Division 1f a con-
gitutlion could be formulated snd adopted.

Two of the orlginal seven members who lead

the Drawing Division at the time of Its forma-
tion are no longer engaged in teaching and
several more will, in a few years, 3tep aslide
for others to take thelr places. The Drawling
Divislon is golng to need young and dynamle
leadership in the years ahead in order for the
‘divisior to accept to the fullest, 1ts respon~
sibllity to engineerlng education and to

itself. One of the prime funciicns of the
coming summer school will be te discover who
among the younger teachers possesses the
originality, the inltiative and the aggres-
siveness to assume the leadership of the Divi-
gion and broaden the effeetliveness of the work
which, thus far, has contributed sc much to
the eduecaticnal progreas of its members and

to the development of gsound éngineering educa-
tion in general. The success of the sumer
school will be in proportien te the number who
participate actively in planning and carrying
out the program, The reward may not be mea-
surable in.dollars and cents but it will be
there:never-the-less, 'in the inner satlsfac-
tion that comes from earneat effort followed
by worthwhille accomplishment.

Justus Bilsing, Chairman
Drawing Divlsion of 3.P.E.E.
Purdue University )
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MINUTES OF MEETING OF COMMITTEE TO0 FORMULATE
NATIONAL EFFICIENGY TESTS IN ENGINEERING DRAWING

CGincimmati, Ohio - June 21, 1944

Present: Clailr V. Mann, Chairman -

Missourl School of Mines, Rolla, Mo,
Thomas E. French - Ohio State

"J. Lawrence Hill - University of
Rocheater

H. M.
of Technology
Justus Rising - Purdue University

H. C. Spencer - Illinois Institute

- of Technclogy

. W. E. Street - Texas A. & M. College
¢. L. Svensen - Professibnal Engineer,
proxled for by Streest

E. W. Vaughn - Carnegie Foundatilon
Chas, J. Vierck - Ohio State :

feCully - Carnegle Institute .

Meeting was called to order at 10:30 A,M.

Mann discussed the minutea of the Purdue
Meeting April 21, 22, 1944 and briefed the
field that tests are to cover,

Hill explained the purposés of the tests
which are: (a) To determins if ESMWT Students
should be glven college credit. (b) To deter-
mine 1f ASTP drawing ahould be given college
oredit., (c) To determine if credit should be
given for Armed Forces Tnstitute courses in
Drawing. (d) To determine if credit should be
given for high school drawing,

Rising, Hill and Vierck presented tests-
on orthographic projection for consideration
of the committee and these were approved In
general,

Dr. Vaughn gave many helpful suggestions
pertalning to the kind of problems that are
best suited for Drawing tests.

The committee voted to add multiple
cholece orthographic projection questions. Time
to be devoted to these guestiong not to exceed
ten minutea. MeCully and Street to work up
these guestionas. .

The commlttee voted to add surface and
edge orthographlc projection questions. Riaing
and Spencer to work up these questions.

It was agreed that members of the commilt-
tee present would each work up one or mqQre of
the vertlcal sections of the Drawing test and
have 500 copies mimeographed at thelr insti-
tution and place these In the hands of Dr.
Vaughn of the Carnegie Foundation for distri-
butlon and valldating of gquestions.

"The vertical units of the test were di-
vided as follows: and the person or péersons
name following tests to work up that section
of the teat.

1. Use of instruments and appliled
Geometry - H11l, Time: 35 minutes

2. Tettering - Mann, Time: 35 minutes

3., Orthographiec projsction - Street,
Time: 35 minutea : T

4. Isometric and Obligue projection -
Spencer, Time: 35 minutes

5. Auxiliary and Sectlonal views -
Graney, Time:. 35 minutes '

6. Dimensioning - Vierck and Russ,
Time: '35 minutes

7. Worklng drawings and shop practices -
Vierck and Russ, Time: 35 minutes

8, = Berew threads and bolts -~ Rilaing,
Time: 35 minutes

Standard I.B.M. snswer sheests are to be
uged. The above teésts are to be prepared in
tentative form and placed in the hands of the
edlting committee -composed of Rising, Graney,
and Vierck by October 1, 1544, This committee
will edit in flnal feorm and return to the per-
son preparing the examinatlion, who will cut
and run 500 coples of each sheet in his wverti-
cal test and these are to be placed In the
handa of Dr. K. W. Vaughn, Carnegie Founda-
tion, 437 West 59th Street, Now York, New York
by December 1, 1944, ’

A11 sheets are to be run on 8% x 11

- paper.

Professor Thomas E. Frenchrwaé gelected
to work up a cover sheet and style shest for
these examinations,

Professor McCully agreed to assume the
respensibllity of securing finaneial aid to
promote these tests and the funds to be rlaced
in Dr. Vaughn's care,

It was agreed that Mann and MeCully would
contact ten schools to try out the tests and
1t was assumed that those present and who are
helping cut the examinatlons would try them
out in thelr Institutions for valldating pur-
poses,

Moved by Rising and seconded by Spencer
that J. Lawrence H111l present the work of the
commlttee to the Drawing Division Meetlng of
the 8.P.E.E., Frlday evening, June 23, 1044,
Approved,

Moved by Street and seconded by French
that Professor J. M. Russ of the Universlty of
Towa be added to the committee. Approved.

Dr. X. W, Vaughn agreed to distribute
scores and tabulate the results for valldating
purposes of the Drawlng tests.

W. E. STREET,
Secretary for the Meeting
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SYMPOSTUM OF MEERTINGS AND RESULILS
: of the
COMMITTEE TQ FORMULATE NATIONAL EFFICIENCY TESTS IN ENGINEERING DRAWING

Division of Enginsering Drawing and Descriptive Geometry
¢incinnati, Ohio - Juns 25, 1944

J. Lawrence Hill, Jr.
Associate Professor Mechanical Fnginsering - University of Rochester

. !

In making the report of the Test Com-
mittee, as is my part in the ‘vrogram, I ahould
like to say that the committee“has already re-
ported, at leasat in part. Our plan was to
have . Dr. Vaughn discuss the basic principles

_of testing, followed by Dr. Graney glving some
concrete examples of varlous kinds of problems
or objective questiona that might be used.

Prom these two talks, we hoped you might
become intrigued with the possibilities of us-
ing objective tests in your normal class room
procedures. and would come to appreciabe their
real slgnificance and usefulness, We anticli-
pated also, that these two presentatlons would
be a fltting introductlon to the very brief
statement of what yoyr Test Commlttee has done
so far, Before maklng.this statement and ask-
ing for your approval, I should 1ike to sum-
marize for you, as best I can, the highlights
of the two precedlng speaker's discussions.

You have heard Dr. Veughn state that one
of the fundamental principles of making a test
i3 to lkmow first what 1t 1s you want to find
out or measure. That holds true for your
clasa room teste as well as for any nationwlde
standardized test. He also differentiated be-
tween objective and subjectlve tests and has
stated that one of the chilef advantages of the
former is that 1t ellmlnates errors in judg~
ment of correctlon., It also permits compara-
tive study of answers year by year and asctlion
" by section at any glven time, ’

_ Another advantage lles in the speed and
éase of correctlon, which for large classes
three days of acceleration ls worth considera-
tion.

Dr, Vaughn also has made it clear that no
test made by an outside agency can do as well
for an instltution as cne made by that school
for itself. I am glad that he emphasized this
faet, for it should be understocd that the
Division's test, about which I shall comment
briefly in a moment, ls not Intended in any
way Lo replace your own examinations,

We had hoped that you would get from this
meeting some new ideas and might becoms active-
ly interested with the possibilitles of usling
objectlve tests In your class room, They are
no panacea for all your testing woes, but they
can help you in numerocus ways.

Tet me 1llustrate with two situationa
fpom our recent experiences at the Unlversity
of Rochester wherein objective type examlnations

in Englneering Drawing were of particular
value. Last July, just about a yesar ago,
there were reglstered in our Drawing classes
nearly 600 Navy V-12 students, about elight
times as many as we had ever had 'in civilian
days. Durilng the rather hectlc days of regls-
tration more than 10C students were reglatered
for a sectlon where the room capaclty was only
40, This was duplicated in several Instances

" wilth the net result that seven classes total-

ling sbout 300 men were subsequently given
during the evening hours of 7:00 to 5:50,

This was in 1ltself bad enough but when the
final examlnation time rolled around in late
October, the registrar's offlce decreed that
all examinations would be given In one or more
of three places, nNo one of which was a draft-
ing room., The use of drafting equlpment was
entirely Impossible, bub we were fortunate in
having used cbjective type examinations before
and so were able to build a final exam that
very adequately served the purpose. Sketching
was resorted to instead of instrument draw-
ings. By using special answer blanks Tor most
of the questions, we were able to score the
six hundred in a relatively short time.

The second situation occurred during this
past bterm when one of our ingtructors seemed
to be less exacting irn the quallty of work
demanded of his students. TIn spite of tactful
and diplomatle suggestions glven, the class
atill remained far behind the others in gual-
ity and performance. We figured that the mid-
term examination could be sc deslgned that
thils particular class would be placed in its
true relatlve position with the other sectlons,
at least on part of the examinatlon, By a
careful and judicious selection of questiona,
this was done with the result that the In-
structor recognized hils own short comings and
promptly took steps to remedy the situatlon.
BEverybody, Including the students, benefited
by this experience, which cculd not have been
accomplished by the usual essay or problem
type of examinations alons.

Dr. Graney has shown you on the screen a
variety of kinds of questions that can be made
objective. These were deliberately chosen
from various areas of englneering drawing
study and are in addition te questions invol-
ving multiple choice answers of worda or
phrases, Both he and Dr., Vaughn have indicat-

‘ed that true-false questions are the least

reliable of any that might be developed. Dr.
Graney also defined for us the two terms,
"peliability" and "validity"; The latter term
’ {Continued on page 17)



® FUNDAMENTALS OF ENGINEERING DRAWING
By WARREN J. LUZADDER

Associate Professor of Fngineering Drawing, Purdue University

- This unique text, developed after many
years of successful classroom experience in
Engineering Drawing at Purdue, employs
an entirely new and fresh approach in
teaching the subject. It is a self-teaching
text, presenting fundamental principles in
such a way that the student can easily find
complete and satisfactory answers to all of
his ordinary questions. Unlike the many
overburdened reference type texts now in
the field, the book is written in simple,
everyday English.

Adopied by Leading Colleges
and Universities
Purdue Univeréity
Drexe} Institute
College of the City of New York
Texas University
University of New Hampshire
— and others:

What Instructors Say!’

“unsurpassed by other texts”

“It is & most excellent text, exceedingly
Unsurpassed by any other :

well written. ) b;
texts with which I am familiar.”

—~Joel R. Hitt, Mississippi College °

© Ymany attractive feativres”

“FUNDAMENTALS OF ENGINEER-
ING DRAWING presents an excellent

treatment of the subject. Has many fea- _

tures that I like.”
—— Carl C. Stevasen, Univ. of Notre Dame

“meets a real need”

“Professor Luzadder’s clearness of ex-
planation, excellent choice and execution of
drawing examples, his practical and often
otiginal procedure, his knowledge of a be-
ginner’s requirements indieate that he has
written a book that meets a real need.”

i— Horace P. Fry, Department of Mechani-

cal Engineering, Univ. of Pennsylvania

_Adldr__gss: 70

Facilitaies the Instructor’s Task
Mindful of the teaching problems fac-
ing the instructor of today’s large -
classes, Professor Luzadder has put
forth special-effort to make everything -
clear to the student by ineluding simple
explanations of all common difficulties.
An unusually extensive number of illus-
trations have been employed throughout
the text, particularly in the early chap-
ters. The dllustrations repeat fully in
graphical language the ideas expressed
in the text. ) ‘ :
The hook thoroughly covers all phases
of the subject for a well-balanced eourse.
Tt discusses, among other topies, the
use of instruments, lettering, projection,
sectional views, screw threads and fast-

- eners, shop practices, machine elements,

and structural drafting, It even goes
into the reproduction of engineering
drawings and Patent Office drawings,

Special emphasis has been placed on
Dimensioning - Developments and Tn-
tersections — Machine and Welding
Drawings — subjects which are not ade-
quately treated in most texts now in the
field and which are of great importance
In today’s War Training courses in En-
gineering Drawing,

568 puges — 6« 9" — College List  $3.00

Fifth Avenue




e PROBLEMS IN ENGINEERING DRAWING

Warren J. Luzadder
Associate Professor of Engineering
Drawing

" 1. Norman Armold
Associate Professor of General
Engineering

By

Myrl H. Bolds
Instructor
in Engineering Drawing

Franklin H. Thompson
Instructor
in Engineering Drawing

All of PGRDUE UNIVERSITY

Expressly Designed for Use with |
Luzadder's “Fundamentals of Engineering Drawing”

TABLE OF CONTENTS

Drawings
Lettering Exercises 10
Use of Instruments 7
Muiti-view Drawing and
Sketching 12
Auxiliary Views 4
" Revolution 2
Yectional Views 9
Dimensioning o
Serew Threads and Fasteners 5
Working Drawings 8
Blueprint Reading and
Assembly Drawing 2
Pictorial Drawing 10
Perspective Drawing 2
Developments and Intersections 6
Graphs 6
Ink Tracing -3
Detail Working Prawings- 1

L]
L

Total Drawings
204 pages — 9 x 11" — College List $3.25

Within each group the sheets are ar-
. ranged approximately in an order of in-
creasing difficulty. The instruector, there-
fore, may. select sheets adapted to the
abilities and interests of his students and
himself. There are more than.enough prob-

lems for the usual elementary course in |

Engineering Drawing.

Address: 70

This practical Problem Book is the
result of the combined teaching experi-
ence of the authors over a period of
“many vears. Its contents have been care-
fully selected and skillfully arranged to
conserve the busy teacher's time in con-
ducting ciasses in'Engineering Drawing.

Most of the worksheets in the book
are in the form of partial layouts. In
basic drawing courses they make possi-
ble the preséentation of the maximum
amount of subject matter within a lim-
ited time. With layouts partly completed
the student obtains ¢ greater variety of
erperience, because he meed nol copy
those portions with which he is already -

 familigr..

Time is too precioug, in many courses
today, to be wasted in reproducing mate-
rial presenfed in drawing texts and in
‘doing other preliminary work that has
no teaching value.

Note these Atiractive Features

. All problems are original and have
been carefully tested. Practical machine
parts, instead of such things as muti-
lated cubes, have been used for working
drawing problems. Moreover, problems
are printed on one side of the sheet only,
thus permitting the student to work on
plates that are always fresh and clean,

Fifth Avenue
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is applied to the degree with which a test or
test item really measures what it purports to
measure. The term "rellability" refers to the
degree of conaistency with which the same 1tem
or test measures a particular trait. Rella-
bllity may also beJapplied to the consistency
with which we as instructora will grade the
same. gquestion or problem on all pepers, or
that several of us will grade alike on.cne
paper, statistical measures of rellability can
be determined In a number of ways, but in all,
the. higher the value, the better the gquestion
is for separating and spreading the good from
the poorer students.

Well, so much for the resume' and now a
brief statement of what your test committee
has done. Early In the year, Dr. Mann, ths
c¢halrman, met 1In Chicago with Professors Ris-
Ing, McCulley and Spencer and there talked
over the general dutles and responaibllities
of the commlttee. This was followed by a two
day meoting In Aprll at Purdus University of a
- larger number of commlttes members . ineluding
Dr. Mann of Missourl Sechool of Mines, Profes—
sor Thomas of Chlo Unlversity, Professors
Rising and Graney of Purdue, Professor Vierck
of Chio State and myself. Professor Street of
Texas A. & M. Collegeé- could not come, but sent
some sample tesats and materlals and Professor
Arnold of Purdue served as proxy for him.

After conslderable preliminary discusalon
it was agreed that the committee could best
prepare a compreliensive test In engineering
drawing by developing first a series of unit
tests graded as to difficulty. The ultimate
objective of the Division's test would be to
serve a three-fold purpose: one, as a means
of classifying Incomlng students for the pur-
pose of sectlonlng In accord with prlor know-
ledge and abllity; two, to determine the level
of entrance (or possible exemption) of former
ASTP, ESMWT or returning service men who have
had -prior college work In engineering drawing
end three, to serve as a general achlevement
test for students who have completed a college
course in engineering drawing. In no sense of
the word 1s 1t Intended to have thls test
serve ag a substltute for your own filnal exam-
Inations, but could be used as a means of com-
parlng the reaults of your teaching with other
schools of simllar slze and comparable student
bedy.

The proposed test- 1s not Intended to du-
pllcate the efforts of Dr. Vaughn and the
ECPD - Carnegle Foundation testlng program.

That is primarily for prediction of probable
success in engineering, where as ours 1s de-
slgned for measurement of first year achleve-
ment. What overlapping there may be is un-
avoldables and of no serious consequence.

At the Purdue meeting of the Committee,
a sslectlon of material (by chapter headings
of text books) to be covered was decided. upon
with which for the moment you are probably not
too concerned. Thls material was further
grouped into so-called units of testing, orie
of which deals with the prinelples and prac-
tices of orthographic projection. A test
covering thls unit has been prepared, which
in 1ts entirety will probably take about
thirty-five minutes to administer. Five or
six other unlts 'are to be developed, each tak-
ing about the same time to give. The best
items, subsequently determlned by statistical
analysis, wlll be taken from each unit to make
a composlte or comprehensive test which,
coverlng the entlre fleld as we have defined
it, should take about two hours for adminis-
tering.

Dr. Vaughn and the Carnegle Foundatlon
have gracloualy agreed to help us in validat-
ing our teat items. To do thils, we shgll need
the cooperatlon of many engineering schools
and college drawilng departmentas. It is ex-
pected that by January 1945 we shall havp all
alx or seven unlts ready for actual use. If
you agree to cooperate, and have let us say

-140 students In your drawilng classes at that

time, you will be sent 20 coples sach of the
seven unlta, These you wlll be asked to pass
out at rendom and since’ each unlt 1s designed
for only 35 or 40 minutes, the .whole test can
be given In that length of time. These ef-
forts, dupllicated In other schocls, we hope

‘will result in at least 500 students taking

each of the seven unlt tests, or 3500 in all.
Thla should provide sufficlent .responses for
adequate statlatlcal analysis of each item.
From these results, the final form of the com-~
prehenslve examlnation will be developpd. This
too wlll have to be constantly refined and re-
bullt, but that 1s yet another problem.

Kow, In order that the whole report may
be put to you for discussion, I move Mr. Chair-
man that the Divlision here assembled formally
approves the work and efforts of the Test Com-
mittee to date and authorizes them to proceed’
wlth the necessary steps to valldate the 1tems
and to prepare a flnal test form. (This was
passed wlthout a dissenting vote).

{Cont Inued from page 19)

drawing courses be made to serve as materlal
for orlentation, and for professlonal appli-
cation? (1) Testing material, its purpose,
types and uses (In a broad educationsl

sense ). (m) Class room teaching methods and

speclal devices, (n} Lasboratory methods and
speclal devices, (o) Use of speclal equip-
ment, (p} Films as an Instructicnal medium
and for correlation purpcses.



JOURNAL OF ENGINEERING DRAWING _ 18

THE DEVELOPMENT AND USE OF STEREOGRAPHS
FOR TEACHING DESCRIPTIVE GEOMETRY

‘ Jéhn T. Rule
hssoclate Professor of Enginsering Drawing and Descriptive Geomstry
Massachusetts Institute of Technology - Cambridge, Mass.

Descriptive Geometry might be defined as
the representation on a two dimension surface-
of three dimensional objects and the solution
of prcblems concerning them. The problem of
converaion from three dimensions to two or
vice versa is the constant problem,

Many systems for dolng thls are 1n use
for different purposes, The basic system 1s
orthographic and all drawings Jin other systems
are actually constructed by the use of ortho-
graphic.
ployed for pilctorial purposes, that is, for
.achleving a three dimensicnal visusl reallty,
The baaic offort id to create a retinal image
which shall approach the retinal imasge that
would be #een if the object 1tself were viewed.

But no single flat drawing can really
achleve this, first because one vlew can never
accurgtely describe an obJect, the loecation of
points in the directlon away from the eye be-
ing elways Indeterminate. In perapective
dezth In this direction is determinmed by Iin-
ferenge. Second, normal vision is three-
dimensional, this three dimensionality being
entirely dependent on the fact that the re-
tinal imapges of any object 1n the two eyes are
different. When we view a single drawlng the
retinal imeges are ldentieal and thus no depth
is apparent,

Tt seems quite natural, therefore, that a
plctorial system which actually creates a
three dimenslonal image 1n the eyes should be
much more powerful pictorially than any other
posalble system.

Stereoscope drawing is a system of two-
view drawing to be classified wilth perspective .
as a plctorial system. It is in fact nothing
more than double perspective. It crentes
different retinal images In the two eyes which
lead to & true three dimensional lmage. The
reallty is so great that these Images actually
become disassociated from the drawing surface
sgnd float inspace. Everyone viewing a stere-

ograph has the tendency to reach cut and touch.

the image, though he knows there 1s nothing
really there, '

Now thls is obviously a powerful tool in
developing space concepts, for they can actu-
ally be shown 1in space. Furthermore, 1t 1s
particularly adopted to the teeching of Des-
eriptive Geometry. The slides shown here are
composed of two perts, the space lmage of the
problem under consideration and the flat draw-
ing of the problem ams it should appear on the
students drawing paper. Both are viewed at
the same time. The student can mentally fold

The other systems are in general em- -

the drawing paper into the planes of the space
image and accurately perceive the relation-
ahips involved. He has, In effect, a space
model of his drawing, the model belng trans-
parent to reveal all the lines end having on
it all the letters and symbols as they appear
on his drawing.

The use of this tocl is still in its
preliminary stages. At M.I.T. we are using it
cautiously. The most common obJectlon to its
use has been that its great reality makes
visualization too easy .for the student so that
he may become dependent on the stersograph to
help him with his problems. Our experlence
has been that the contrary 1s the case. Once
he has really learned how to asaociate the
flat drawing with the space image he 1s able
to visualize for hlmself much more rapidly.
Learning to visualize seems to a certaln de-
gree a sudden procesa, That 1s, a atudent may
fall to visualize for a considerable time and
then suddenly "get-the-trick" after which he
has very little difficulty.  The problem 1s to
"get him over the first nump". Experlence '
with stereographs Indicates that this is ex-
dctly what they do, for many students show a
tendeney to mse. them for a short while and
then to find that they see the propositiona
clearly without them.

The development of stercographs ls an
interesting process. For projection from
letern slldes & size sereen and a viewing
distance 1s assumed, This establishes the
position of the two eyea, The screen then be-
comes the picture plane and the eyes two sta-
tion points for two perspectives of the ob-
ject., The object is made to be of a size to
£111 the screen and ls placed In general with
its front or rear polnt in colncidence with
the screen dependent on whether the l1mage 1a
to appear in back cr in front of the screen.

The two drawings are then nothing more
than two ordinary perspectives drawn to any
convenient scale for the whole system.

The difficultlies enccuntered are primary
problems of accuracy. Supposé we are making
drawings for a slx foot screen to be viewed
from 12 feet, all drawn to 1/3 scale so that
eanch of our drawings wlll be about two feel
wide. On this basia en error of .007 of an
inch 1n locating one of the twe images of a
point will lead to a 1 inch error in the depth
of that point. If e line makes a 15° angle
with the horizontal, a lateral error In locat-
ing the line of less than .002 of an ineh will
make an error of 1 inch in the depth-of that
line, '
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Thie necessity for accuracy practlically
rules out the possibility of projeeting both
-perspectlves Individuslly. The best results
are obtalned by projecting one perspective and
developing the second by actually measuring
the necessary displacements of each polint fo
yileld the proper depth for that point in the
stereocscoplc image. Rapid methods for dolng
thls can easlly be developed.

The same problem of accuracy makes paper
shrinksge very annoying. Either a non-shrink-
Ing or a uniformly shrinking surface must be
used., Furthermore 1t 1s practically Impossi-
ble to draft -to the required accurascy. GCon-
sequently drawlngs must be checked under a
stereoscope and lines and polnts shifted until
they appear at the required depth in the actu-
al sterec Image. This correctlon must be done
a8 the final step after the drawing 1s Inked
for photographing. An 1nk 1line 1s not a
pleasant thing to have to move a hundredth of
an inch. One drawlng may require the shifting
of a number of lines. ’

The answer to these problems has been the
use of froated cellulose acetate as a drawing
surface and of black scotch tape as a bottle
of ink,

The acetate 1s an 1deal tracing surface -
tape may be placed on 1t and removed without
damage to elther the tape -or.the acetate.
Scotch tape can be cut extremely thin and is
well sulted to curve-work. In fact 1ts assets
may be llsted as follows:

~ 1. Traclng time may be reduced to about

1/3 of that using lnk. -

2. A llne may be erased Instantaneously.
3. All 1lnes are of uniform width.

- Images: ocecurs In the alide itself.

4. All corners are sharp.

5. Uniform photographic density 1is as-
gured. :

6. No blotches are possible.

For the purposes of stereoscople drawlings
both the acetate and the tape have proved to
be 1deal, The possibillitles of their use 1in
other flelds Is certalnly worth investigating.

Three drawlngs are made for esch stereop-
graph. This ylelds three pairs of Interoccu-
lars, - 'one palr 1s used for small stereo-
scople prints, the other two pair for differ-
ent slze screens. It 1s obvious that a palr
must be reduced or enlarged to a size where
the two station polnts become 2% inches apart,
or the distance between the eyes, Thus 1f a
two foot drawlng 1s to be reduced to a six
Inch print, the station points must be con~
slderably further apart than the eyes. O0On the
other hand, 1f the same drawings are to be en-
larged to a slx foot sereen, the station
points must be closer together than the eves.
This dictates that the aize of the resultant
pleture must-in general be lmown before a
stereograph 1s begun. A rather wlde latitude
1s possible, but 1t 1s very essy to show
slides made for a six foot screen and have
them too deen-or unvlewable.for variable screens.

. The vectographic process by which the
91lldes are made 1s a new -one In photography.
It 1s the flrst really satisfactory atereo-
scoplc projection process In that 1t requires
no special eguipmﬁnt other than an aluminized
screen and viewers. The polarization of the
It 18 rea-
sonably cheap and capable of quantity produc-
tion., It thus makes the use of three-dimen-
slonal vlsual alds a feasible propositlion.,

TOPICS DISCUSSED AT THE 1930 AND

A. The Pittsburgh cutline contalned the fol-
lowlng toplca:

{a) Orientation of Freshmen to Engineering;
{b} Reldtlonship of the Engineering Drawing

courses to the Engineerling Curriculum; {c¢) Qb-.

jectlves of courses 1n Drawing and Descriptlve
Geometry; {(d) 8tandards for Drawing and Draft-
ing Room Practice; {e) Content of an Engineer-
ing Drawing coursae; (f) Content of a Descrip-
tive Geometry course; (g) Sectioning students
on the basls of abllity; (h) Aptitude tests
and thelr use in sectloning studentsg (i)'Use
of Recitatlion In teaching Drawing; (]) Problem
question: Source, preséntation, laboratory
methods; (k) En ineerin% College preparatlon
for the industr%al drafting room; {1) Use of
Recitation 1n Deascriptive Geometry; (m) Use of
laboratory perlod in Descriptlve Geometry; {n)
Demonatratlon classes in Epgineerlng Drawlng
and Descriptive Geometry; (o) Organization and
administration of a drawing department; (p) .
Responsibllity of the drawlng teacher; (q} Dew
velopment of a course In englineering drawlng;
(r) Hlstory of the Development of graphlical
representation; (s) Examinatlions and tests of
achievement; (t) Drawing room design, equip-
ment and appllances; {u Committee reports.

N

1936 DRAWING SUMMER SCHOOLS

B. The Madlson program contained the follow-

ing toplca: )

{a) What tralning in Graphlca dogs Indus-
try require of the young englneer? (1) Elec—
trleal Engineering, (2) Mechanical Engineering,
(3) "Civil Engineering, (4) Other Branches, .
(b) What type of training in Fresiman Graphics
1s Important to progress in the remalning per-
lod of englneering education? (1) Electrical
Engineering, (2) Mechanlcal Engirieering, (3)
Civil Englineering, (4) Qther Branches. (c)
What qualltles and speclal training are Im—
portant to drawing teachers? (d) How best to
meet the objectlives of speed and skill in
drawlng courses. . (e} Educatlonal and Cultural
objectives In drawing courses. (f) Should
Instruction in Graphlcs be carried beyond the
Freshman year? (g) Present day needs In the-
freshman drawing course. (h) Present day needs
In fregiman course in Descriptive Geometry. '
(1) To what extert are the teaching problems
in high school end college curricula dependent
or Independent of eidch other In the fleld of
drawlng? (J) Do we need to teach the graphie.
language to engineering students? (k) Can

‘ {Continued on page 17)
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MINUTES OF ANNUAL MEETING

THE DiVISION OF ENGINEERING DRAWING AND DESCRIPTIVE GEOMETRY
Soclety for the Promotion of Engineering Education

Clneinnati, Qhio =~

Opening Conference, Thursday June 22, 2;00P. M. _

Professor W. E. Farnham, Chalrman, pre-
slded, forty-four members and gussts present.
In the absence of Professor Tozer, Professor
W. J. Luzadder was appolnted acting secretary
and after making a few general remarks, the
chairman Introduced Professor B, M. Aldriech of
Qklahoma A and M College who spoke on "The
Tsometric Approach to Descriptive Geometry™,

The chairman thanked Professor Aldrich
and then Introduced Professor John T, Rule of
the Massachusetts Institute of Technology who
presented a paper on "Three Dimenslicnal Draw-~
ings". Professor Rule cormented 1n general
before projecting a set of slides made to
teach descriptive geometry. At the end of the
discussion, Professor Rule explained and dem-
onatrated the process of production of three
dimensional slldes and prints.

Sample printas were fastened to the walls
of the room for Inspection by dlvision members
and envelopes wlth sample slldes and viewers
were passed to each mepber of the audlence,

Professor Rleing announced the prelimin-
ary outline for the Friday evening conference
on Englneerling Drawing Tests, 1In order to
avold Interfering In any way with this pro-
gram, Professor Farnham announced that the
business meeting and election of offilcers
would be conducted as part of the dinner meet-
ing Thursday evening. B :

Professor C. V, Mann suggested that a
committee be appeinted to dlscuss methods of
teaching Descriptive Geometry., In dlscussing
this Professor Porter remarked that no at-
tempt should be made to standardize a partiecu-
lar method of teaching descriptive geometry,
but we should be' cpen minded to recelve all
new methods of presentation. He suggested
that flrst an attempt be made to standardize
descriptlve geometry nomenclature.

Profeasor Mann moved that the Drawing
Divislon set up a committee for the yéar
1944-45 to study, with a view to subsequent
standardlzatlon, the notations and nomencla-
ture for descrlptlve geométry and to report at
the next annual meeting of the Division. This
wa3 duly seconded. and carrled wlthout a dis-
sentlng vote. WNo action was taken on Dr.
Mann's earller suggeatlon of teaching methods.

The meeoting ended with a general dlacus-
slon of the use of visual aids for teaching
descriptive geometry,

Dinner Meeting, Thursday June 22, 6:30 P.M,

The Annual Divislon Dinner wae attended
by 50 members and guésts, Professor C. B,

June 22-25, 1944

‘Hoffman, Chlef Englneer and Technical adviser

of Sperti, Incorporated, of Cincinmatl, gave
an Interesting 1llustrated talk, "The Earth
Belched Forth Fire", This was concerned with
the spectacular formation and eruption of
ParacutIn, Mexico's most recent volcano.

Feollowing his talk, opportunity waa af-
forded to ask questions, which many of the
Divigion dld. Professor Farnham then intro-
duced Frofessor H. M. MeCully, chalpman of the
nominating committee, who presented the fol-
lowing proposed slate of officers of the
Division for 1944-1945:

Chalrman ~ Justus Rising, Purdue University

Secretary - J. Lawrence H11l, Jr., The Unlver~
alty of Rochester

Retifing Chairman - Walter Farnham, Tufts

College. Replaclng R. P.
Hoolscher ‘

Ivan L. H11l, Illlnols Inatitute of Technology
for term of 5 years replacing R. W.
French. Other members of committee are:

F. M. Porter -~ University of Illinols -
4 years

E. ¢. Willey Qregon State College -

3 years

G. M. Phelps '~ Rensselasr Polytechnlc

Institute = 2 years

F. A. Heacock - Princeton Unilverslty -
1 year

Journal of Englneering Drawing

W. E. Street, Agricultural and Mechanlcal
College of Texas - Edltor

J. N, Wood, Xansas State College - Busl-
) ness Manager

J. N. Arnold, Purdue University -~ Adver-
' tisling Manager

Edltor of T-Square Page

H. C. Grant, Urniversity of Wisconsin
at Milwauklee

It was repularly moved, seconded and subse-
quently carrled that nominations be closed
followed by a duly geconded motion to accept
the slate as proposed, This was carrled with-
out a dissenting vote.

Frlday, June 23, 8:00 P.M.

About 50 Divislon members atterded this
sesalon presided over by the new chalrman,
Professor Rising. He Introduced Dr. Kenneth
W. Vaughn of the Carnegle Instltute who spoke

{Continued on page 24)
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PRODUCTION ILLUSTRATION

by

. ORRIN W. POTTER
Ahsslatant Professor of Engineering Drawing and Descrlptlve Geometry
Universlty of Minnesota

There 1=
new under the
1s a new name

an old saying "There 1s nothing
sun®, Productlon Illustratlon
for an o0ld type of drawlng.

This name was colned by the asrcnautlcal in-
dustry and aa the name lmplles 1t may be de-
fined as a pletorlal drawlng used to faclli
tate productlon.. The use of pletorlal draw-
ings 18 not new, they have been used for many
years by the archltect, for Patent Drawings,
for advertlsing and catalogue 1llustratlons,
and to a limited.extent for shop drawlngs.
There are records showlng that many of the
well known artlsts furnished plctorlal sketch-
es which were used 1n the constructlion of some
of the famous hlstorilcal structurea. Leconardo
da Vinel (1452-1519) was one of the most fa-
mous artlst engineers. Pilctorlal drawlngs
were also used to ald war productlon by Eng-
land in World War J. The aeronautlcal lndus-
try in thls.country revived the use of the
plctorial drawing for productlon purposes but
1ts use has been rapldly spreading to other
Industriles.

The war production program has greatly
emphaslized the importance of drawings in in-
dustry. Before productlon can proceed. smooth-
1y numerous drawings are necessary showlng
shape, slze, materlal, and shop processes and
procedures. Mass productlon would be practi-
cally imposalble without them. Drawlng has
often been referred to as "the language of the
englneer" and the war program has certalnly
reaffirmed thls., The shortage of draftsmen,
in many cases, has greatly hampered production,
To help thls situstlon an intensive training
program to train draftamen was set up at the
beginning of the war emergency perlod. It 1s
satimated that 1n the past three years well
over 100,000 persons have recelved training
under this program and yet the demand for
draftsmen contlnues. ~Many more persons re-—
¢celved tralning In drafting than in any other
war training course., Here at Minnesota 1n the
past three years up to January' 1944, 49
courses have been conducted in engineering
drawing with 1067 students under the war train-
ing program of the ESMRT (Englnesring, Seclence
and Management War Training). This 1s in ad-
dition to the regular drawing courses glven in
the colleges, hilghacheools, and vocational
achools. Many of the persons who took thease
courses were shop workers who felt the need
for a better understandling of drawlngs In
thelr work but by far the greater majority
have found employment as draftsmen. - Many
women recelved tralning under thls program.

The aeronautical Industry was one of the
hardest pressed for the need gf draftsmen.
Many of these companles had art departments
where artists were employed to make drawings

" for advertlsing and catalogue 1llustrations,
but under the war program the need for adver-
tising was at a minimum and somecne concelved
the 1dea of using the artist tc help the en-
ginecering draftsmen make the mmch needed draw-
Ings for the shop. The artlst was not famlli-
ar with the conventlonal engineering drawling
or the varlous englneering detalls of manu-
facture but he could make plctorlal drawlngs.
Under the supervlision of the englneering de—
partment 1t was found thet he cculd make ple-
torlal drawings whileh could be used In a num-
ber of places to facllitate pioductlion. This
proved ao successful that the country was
combed for commerclal artlsts and now .thou-
gsands of them are belng used for thls purpose.
Englneering draftsmen, ln general, were not
familllar with pictorlal drawlng and few-of
them had the time or the ineclimatlon - to learn
how to make them. It has been found, however,
that both the engineering draftsman and the
ertist can be used to make thls type of draw-
ing with a 1llttle tralning and experlence.
Some companles prefer the regular englneering
draftsman, some the artlst but many of them
ere uslng both.

There arme two reasona why the Productlon
Illustratlon has met with such favor. It 1s
more easily understood than the conventional
engineering drawing and second 1t can be- made
more quickly. It has been eapeclally helpful
to the thousands of unakilled workers mnow 1n
the war industries who never before worked in
5 manufacturing plant. They can easlly read
these drawings with a minimum of preliminary
instructions. Pletorial drawlngs showlng
ceptain information as to shop processes oT
procedures, in many cases, serve the purpose
even better than the conventional orthographic
drawing and have the advantage that they take
cohalderably less tlme to make.

There i no danger, héwever, that the
Production Illustration will replace the
orthographle drawing completely; 1t will be
used only to supplement it. There are many
problems requlring accuracy of measurement
and true shapes where orthographle drawing
must be used. Jome such problems are the lay-
Ing out of true shape patterns for developed
surfaces and templates, surface intersectlons,
lofting, end the 1ike, Alsc the dimensloned
detall drawing, especlally for complicated
shapes, are best made in orthographle as ple--
torial drawings are very difficult to dimen-
sion clearly. The pictorlal drawlng lends 1t-
gelf best for transmitting information for
shop operations and procedures rather than for
the detalls of shape and size dedcriptlon.

Some of the principle uses to which the
Production Tllustratlion has been put are as. -

5

<
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follows:

1. Assembly drawings (exploded assem-
blies) for the assembly line.

2. Assembly drawlngs (expiloded assem-

' blies} for malntenmnce and repalr

- crews. o '

3. Assembly drawlngs {exploded assem-
bllesa} for erectlon crews.

4. Drawings,showing alterations as used
by the aercoplane modiflcation plants.

5. Deslgn development drawlngs. -

. 6, Productlion Breaitdown Illustratilons.
‘7. Detall shop drawings showing shop
. operatilons. o ‘
8. Detall plctorial drawings for sub-
mlsslon to contractors for bidding
purposes, .

The most extenalvely used drawing of this
type 1s the plictorilal assembly called the
"exploded assembly". This 13 a drawlmg of an
assembly taken apart but with the parts so
arranged that anyone can easily see how they
go together. It has greatly facilltated .
assembly line productlion even for those who
are famlllar wlth orthogreaphic drawinga. The
®xpleoded aszsembly has alsc been of great value
to malntenance and repalr crews. They have
been furnlshed by the war department to be
sent with war equipment of all kinds going to
the fightling fronts for use by the ground
The printed Instructlicns may be glven
In different languages, 1f necessary, depend-
ing on where they are golng, but the same
drawing 1s used .regardless of who 13 to use
1t. The exploded assembly 1s also used to
glve instructions for the assembly and in-
- atallation of machlnery and equipment which
‘must be aszembled at the polnt of use rather
than In the factéry. In other words the in-
formatlon necessary for the assembly or the
taking of a machine apart for any purpose 1s
besat glven by meang of a Productlion Illustra-
tion drawing. ' ~

. The alteratlon drawing as used in the
aercplane modiflecatlion plants are principally
Productlen Illustratlons. These plants were
set up by the govermment in a number of places
throughout the. country where varioua changes
on aeroplanes can be made which have been
found neceésadry due to experlences gained in
combat "duty or where Installatlons of new
foatures that have been developed thru re-
search can be made or where a ship may be
fitted for certain climatic conditlons or a
speclflc task. 1In this way changes can be
made without Interfering with the assembly
1line production at the factory. Thls work 1s
always rush and 1t has been found. that the

-Productlon Illustratlion type of drawing serves
the purpose best. : .

In the development stage of déalgn many
1deas have to be explored and frequent changes
are made before the final desigh has been set,
The Production Illustratlon has been found
very useful here becausé 1t lends 1tself so
reaslly and quickly to alterations.

Cne of the blg jobd In any manufacturing
plant 1s the productlion planning. The alze of

Dossff,

the mamifacturing units, how they are to be
made end handled, and the equipmént and tools
needed must be determlned. Production Break-
down Illustrations are pletorlal drawings

uged for thls purpose after the design has
been decided upon without walting for the com-

‘pletion of the detall worklhg drawings of the

varlous parts., Thils has made 1t posalble to
get new designs Into production much faster
than formerly. : )

Pletorinl shop drawings showing shop
operatlons such as machining, bending, form-
ing, riveting, welding, etc. have been used
for some time to s limlted extent but the war
program has greatly expanded thils usse. C

One of the problems of the War Productioen
Board has been to make use of as much.of the
country's avallable produectlion facllitles as
possible and thus reduce the building of new
plants and the expansion of others. In trens-
mitting Information to .the small shop operator,
plctorial drawings have been used in a number
of Instances and they have proven very help-
ful. -

As manufacturers become more famlliar
wlth the Productlon Illustration and as more
perzons are tralmed to make them more uses

‘wlll no doubt be found for this type of draw-

Ing.

Here at Mlmmesots we have been following
the development In this fleld and last summer
the first course in Production Illustration
was glven for the employees of the Northwest
Alrllnes under the ESMWT war tralning program,
The detalls of the course were worked out and
administered by the author and Mr. Ivan
Mr. Doseff has extensive training
and experlence a3 a commerclal artist and. has
been on the teachling staff of the Institute.
of Techmology for a numbsr of yeara. The com~
binatleon of an artlst and an englneér working
together made an ideal combinatlon for a
course such as Production Illustration which
makes use of both art and englneering. The
results obtalned thus far have been very
gratifying. :

Following is an outllne of the course In
Productlion Illustration now belng conducted
at the Unlversity of Minnesota, ’

1. Isocmetrle, mechanical and freshand.

2. 0bligue, mechanical and freehand.

3. Axonometric, mechanical and freehand.

‘4. Perspective, mechanical and Preehand.

5. Freehand sketchlng frém‘modals;

6. Exploded assemblies,

7. Production Breakdown Illustratlons.

Various typea of shadlng will be used .

throughout the course. Partlicular streas is
madé on freehand work on vellum. '

Very little training in the making of
plctorial drawlnga has been included in the
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curriculum of our engineering schools, This
hag been partly due to the Limited time avall-
. able in the drawing courses but probably main-
1y due to the fact the value of pictorial
drawing for engineering purposes has been
overlooked. Now that the war program has

reaffirmed the importance of drawings in gen-
eral and alao demonatrated the usefulnesq'of
pictorial drawings some conslderation should
be glven to finding a place for pictorial .
dpawing in the curriculum.’ The ability to make
pictorial sketches would certainly make a use-

ful tool for the englneer.

gourteay of the Northweat Airlines, Inc.

{Contlnued from page 21)

on the Basgic and fundamentsl principles of
testing.
tion by Professor M. R. Graney of.Purdue Uni-
versity of various lkinds of cbjective type
pxamlnation queatieng that can be used in en-
gineering drawing. ‘

The hlghlights of these two papers wers
summarized by Profeasor J. L. Hill, Jr. of the
Universilty of Rochsster, who alsc presénted
the veport of the Naticnal Drawing Test Com-

- mlttee. ’

Eias talk was followed by a pressnta-.

It was regularly moved and seconded thav
"The Divislonhere assembled formally approves
the work and efforts of the Teat Jommittee to
date and authorizes them to proceed with the
necessary steps to vallidate the items and to
prepare 8 final test form."

This was passed wlthout a dissenting vote.

(A copy of the summary of the meeting is
attdched hereto for record), ‘

Meeting adjourned 10:45 P.M:
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REPORT OF THE B1BLIOGRAPHY COMMITTEE

PROFES3CR H.

H. FENWICK

Univeralty of Louigville
{For the perlod May 1944-November 1944)

Price

Author Title Edition Publisher Year  Pages

Davis,D.J. & Alreraft Mechanlcal Drawing 1  McGraw-H111 1944 ' $

Goen,C.H.

Greitzer,8amuel L. Elementary Topography & Map 1 MeGraw-H111 1944 157 1.60
Reading ) .

Johmsoh,W.H. & Modern Drafting 1 MacMlilan 1944 197 2.580

Newkirk, L.V, '

Liming,R.A. Fractlcal Analytic Geometry with 1 MaeMillan 1944 277 4.50
Applications to Alrcraft o _

Lobeek, A.K. & Military Maps & Alr Photographe 1 MeGraw-H111 1944 256 3.50

Wentworth, J,T. - .

Nicholson,F. & Blueprint Reading 1 VanNostrand 1944 141 2.85

Jones ,F, i

Quler,K.E. Englneering Drafting Probas, 1 Harper & Bros 1944 . 96 2.080

Roberts,W.R. Beginning Mechanlcal Drawlng Rev, Manuel Arts 1943 111 1.80

Sloane,R.C. & Elements at Topographic Drawing 2 MeGraw~H111 1943 251 2. 00

Montz,J.M.

MAGAZINE ARTICIES

Altenberg,G.W. - Training a Ship Draftsman in
6 webks - Marine Engineering, 49:182-4 Ip
1944,

Blueprints that will pass muster - Cemp. Alr,
Mag., 66:41-6 Ja 1944.

Blueprints series for Post War building - Am.
Bld., 49:134 My 1944,

Chicago Plumbing Contfactors Assce., - Draw it
lscmetrically,- Dom. Eng., 163:76 Mr 1944,

Elberty,R.S. - Standard symbols facilitate
elrcult design; hydraulic control diagrams -
Machine design, 16:97-9 My 1G44.

Graphlcal construetion of parabola through 3
points - Eng. N., 132:492 Ap-6 1944.

Hartley,E.M. & Liming,R.A, - Lofting problems
of stream lire bodies - Aero Digest, 43:
Cct ,Nov,Dec 1943,

Heywood,H;_~ Sensitometry of drawing - 0ffice
rhoto-printing processes - Engineering,
157:21-4 Ja-14 1944,

Hood,G.J., - Perspective drawings by photographé
ing sectlonal viewa - Aero Digest, 43:150-1,
194 Qet 1943, - '

How to dimension perspective drawings - Product
Eng., 14:79C-1 Dec 1943.

Gonzales,J. & Couse,W.P. - Simplified proced-
ure devised for scaling perspective drawings -
Product Eng., 15:409-13 Je 1944.

Eowal,W.J. & Paolucci,D.J. - Tréining drafte~

women for emergency work - Machine Design,
16:95-8 Jeo 1944. .

Lee,C.E. - Map making by primitive people -

- 8peelal Lib., 35:79-83 Mr ,1644.

MacDonél,J.A. - Marked blueprints aid tool-
room - Am. Mach., 88:90 F-3, 1944.

Martin,Glen L. Co. - Trimetrlc projécticns
facilitated by new tools; use of .axonograph -
Steel, 114:72 My 29, 1944.

Martin,H.(. - draphical alds for deslgner and
draftsman - dero Digest, 43:219 D 1943.

Miles,T. - Template reproduction methods -
fron Age, 153:82-5 My 4, 1944,

New éystém,of triangulation - Shest Metal
‘Worksr, 34:53 D 1943,

Parks,H.E. - Shadowgraphs simplify pictorial
drafting - Mach. Design, 16:129-3C Je 1944,

Pikington,H.E. - Dlzzy diagramatics save time-
new gystem sketches with distorted ellipses -
Power, 88:177-8 Mr 1944,

Scott,W. - Square roct by graph and comstrue-
tion - Sheet Metal Worker, 35:60 My 1944,

Sheet metal books. since 1880 - Sheet Metal
Worker, 35:89-80 Ja 1944,

Silberman,J. - How to illustrate an annual
report; statistical data In graphic form -
J. Account, 76:47Y9-83 D 1943, :

Webster-Brinkley Co. - Iscmetric drawlngs help
new workers and old hands - Steel, 114:116
Ja 26, 1944.



plate is carefully inspected and
imperfections eliminated.
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Large Harris Offset presses and thoroughly @
capable pressmen insure the highest .quality
of presswork.

JOHN S. SWIFT CO., INC.

OPIRATING PLANTY 3N T, LOUT - CHICAGD - NEW YORK - CIHCIMRATI

2100 LOCUST STREET, ST. LOUIS 3, MO.
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Professor Ralph 8. Faffenbarger has been
appolnted Chalrman of the Department of Engin-
eerling Drawing at. The Ohlo State Tniverslty
. aucceeding Professor Robert Melklejohn, who
was Acting Chalrman for two yeara following
the retlirement of Professor Thomas E. French.

Profeasor Paffenbarger has three degrees
from Ohlo State Unlverslty, Bachelor of
Electrical Enginsering; Bachelor of Industrial
Engineering and Master of Science, '

He taught two years in the Chllllcothe
Hlgh School and was an englneer with the Ohio
Fuel Gas Company two more years before coming
to the Ohlo Stete staff In 1919, He served
83 a4 Ileutenant In the Infantry during World
War.I. He 1s a member of the American Ieglon,
the American Association for the Advancement
of Sclence snd has been actlve for several
yearsa 1n the Drawing Division of S.P.E.E. He
has held a full professcorship silnce 1936,

Professor F. R. E. Crossley, lnstructor
in Englneering Drawing, Univeérsity of Detroit
has resigned to take a position as Asplstant
Professor of Mechanical Englneering at Yale
Tnlversity. ' '
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_ Professor 8. B. Elrod and a ataff con-
8lsting of Professor F. H. Thompson and In-
gtructors M. H. Bolds and €. 0..Mock of the
Engineering Drawlng staff of Purdue Unlver-
8ity are talning 110 Qurtiss-Wright girls,
The course conslats of 15 drafting hours a
week. Anothér program paralleling this one
started October 1, 1944 requlring the ser-
vices of two new additlonal teachers. These
¢lassea run slx months and are under Profes-
sor H. . Owen, Drawlng Division Head.

A

- duty with the Navy,

INDUSTRIAL APPLICATION
OF TESCRIFTIVE GEOMETRY

Professor J. Gerardl, Director of Engin-
eering Drawlng, University of Detrolt, Accept=-
ed a position ss a stress engineer with the
Nash Kelvinator Company 'in Detrolt last sum-
mor. He works on helicopters and states,
"belleve me, we use descriptive gecmetry not
only in drawing but also in design and stress
analysis." Professor Gerardl 1s still direct-
ing the Englnesring Drawlng of Detrolt Univer-
sity.  Although working twelve hours a day he
has a working arrangement whereby he can take
off time for University dutles.

#o% kR S

Carl L. 3vensen, Presldent of the Nation-
al Council of State Boards of Englneering
Examiners, gave hls presldentisl address be-
fore the assembly during their meeting October
28 to 31 in Texington, Xentueky. Svensen is
Member-3ecretary of the Texas State Board of
Registratlion for Professional Englneers,

R N T Y

Professor J. N. Arncld of the Engineering
Drawlng Department of Purdus University and a
staff composed of Instructors Glen Halik and
L. W. Thomas are teachlng drafting to a group
of 88 R.C.A. girla, They spend 20 hours a
weelk In draftling for a perliod of six months.

-
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It. {jg} Edd L. McDoneld, UV.S.N.R., Act-
ing Assoclate Professor  of ASTP drafting, Agri-
cultural snd Mechanlcal College of Texas from
November 1943 to February 1944 1s on active
He went 1nto the Navy
February 1, 1544 snd was statloned in the East
several months before takingup his duties as a
gunnery officer on the A.P.A. President Monroe.

Word has been receéived of the death of Professor Thomas E. French

on Novembef 2, 1944, Tribute will be paid In a later issue of the joprnai.
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The annual meeting of the Soelety for The
ppomotion of Enginsering Educatlon will be
"held in St. Louls, Mssouri June 21-24, 1945,
Maké your plans to attend and receive inspira-
tion snd learn about what 1s being done In
other instltutions.

s
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Professor Harold ¥, Meyer, of Aurora
(West) High School, Aurora, Illlnoils wrltes
that he feels the Journal of Englneering
Drawing 1s versatile and that Profeasor R. R:
Worsencroft, editor for the past three years,
has made a very credltable production of the
magazine.  He states, "I have enjoyed reading
the section where nemes, positions and local-
ities are llsted."
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profeasor O, L. Duffin of Technieal High,
Springfield, Mass. writes Tthe journal 1s out-
standing." The credit belongs to the former
editor.

Profegsor T. E., Curran, Principal of
Troup Junior High School states, "It has been
suggested that the Journal of Englneerlng
Drawlng would have greater values for ua if 1t
contalned some materlel on secondary level
for Junlor snd Senior high schools.™ :

This 1s a good suggestion and the editor

would 1llke to havé names of people end toples
for such artlcles.
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Interested 1n a radlo correspondence
course in Englneering Drawling? If so, tune
in WBAA - 920 on your dlal, Purdus Unlverslty's
School of the Alr, 5:15 P.M. Tuesday and
Thursday and hear Professor Justus Rising Ilm-
part "The Englneer's Tanguage® vla the radlo
waves. Sixteen weeks on Englneering Drawing,
GE-1lc whlch started September 19, 1944. The
course 1ls a comblnatlon radlo and correspond-
ence study. The atudents are expected to tune
in for two 15 minute broadcasts and complete
five hours of laboratory work each weelk,

We understand that his radlo volce 1s
very good.
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Professor Norman J. Pitt, East Technlcal
High School, Cleveland 4, Ohlo has thls toc say
about the Journal, "I enjoy the Journal of

Enginsering Drawing very much, Each lssue has

new ldeas of value."

. drawling examlnatlons.

Professor C. E. Rowe of The University of
Texas has been made Asslstant Dean of Engin-
eering. He will continus to do some teaching
in Englneering Drawing and Descriptive Geome-
try. Professor Rowe graduated from the Uni-
verslty of Colorado In 1900 with a B, 8. in
g, E., recelving an E. M. degree from the
Colorado School of Mines in 1902. His practi-
cal experience lncludes mining and rallrcad
gurveying, designling and constructlion and pro-
feassional englneering practice in Colorado.
During World War I he -@1d airplane deslgning
for the Packard Motor Car Company. :

Professor Rowe 1s author of "Englneering
Descriptive Geometry" and the Bulletln, "Basic
Models for Engineering Drawling and Descriptlve
geometry". HEe has one of the flnest array of
models to be found anywhere. : )
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Professor Henry D. Welty, Central Hlgh
Sehool, Akron 4, Onhlo, wishes the Journal to
publish an article on one polnt perapective.
Drawing teachers, who do you suggest to wrlte
such sn article? The May issue of the Journal
of this year carrled two interesting articles
on perspectlve. :

profeassor V. D. Hales, Head of the En-
gineering Drawing Department of Fenn College
writes, "1 have always enjoyed recelving the
Journal of Engineering Drawing and I belleve
that 1t 1s very helpful .and informatlve to
those of us who are teachlng in thils fleld.™

Professor Hales, llke many other drawlng
teachers, 1z Intereated 1n drafting tests.
Considerable space 1s devoted to the testing
commlttee reports and minutes in thils lasue of
the Journal.

The Englneering Drawing Department of

‘Texas A. & M. College enjJoyed a profltable

two day vialt from Dr. Kenneth W. Vaughn of
the Carnegle Foundatlon for the Advancement

of Téachlng In early October. A dinner was
glven 1n hls honor and the evening was devoted
fo a dlscussion on how to bulld and valldate
Durlng his vlasit Dr.
Vaughn spoke to the faculty of the collegé on
testing 1n Englneering Educatlion and to the

‘Heads of Engineering Departments on the ad-

minlstratlve advantages of examlnatlons.
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Frofessor Paul 3. Wheeler of Central Bigh
School, Bartlesville, Okla. would like to know
what Industry expects the Engineerlng Drawing
courses In college to give students. Refer-
ence to the follewing articles in the Journal
of Engineering Drawing will help answer this
questlion:

1. "Quinine" by Professor A, 8. Levens
in the December 1936 issue of the Journal
records the results of a limited survey to
help formulate an answer to the questlon, what
tralning in graphics does Industry require of
.young englneers? .

2.. "Present Day Drafting Requirement of
Induatry® by Werner T. Serger, Engineer for
Glsholt Machine Company, page 2 of the Febru-
ary 1942 Journal, _ . '

If these papefs are not avallagble they
may be had from the editor for cost of repro-
duection.

B R I R T

. Professor Warren J. Tuzadder of the En-

girieering Drawing Department of Purdue Univer-

.81ty visited colleges and universities in
Michligan durlng October.
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Professor Harry Billman, Kilser School,
Daytén, Ohlo 1s iInterested 1n an article on
the teaching of dimensloning including toler-
" ances, etc,

On page 7 of the November 1939 Journal 1is
an article on dimensioning breaking the part
up Into type forms. This paper 1s discussed
on page 10 of the same 1ssue, of the Journal
of Englneering Drawing by Professor H. C.
Hesae, the Universlty of Virginia under the
title "Size Descriptlon". Another dlscusslon
of the paper was publilshed in the February
1940 Journal, page 2 by Professor Ralph T.
Northup of Wayne University. :

"Student Checking and Dimensioning of De-
tall Drawings" w11l be found on page B of the
February 1942 Journal by Professor 4. Jackaon
of Queen's University, Kingston, Ontario,

"Size Description™ 1s discussed by Pro-
fessor John M. Russ of The University of Towa
in the May 1937 Journal.

L I T N

Professor J. W, Wood, Circulation Mang-
ger, Journal of Englneering Drawing, reports
the present subscrliption lilst is blgger than
at any time in the past. Send 1n your 1945
dues to Professor Wood 1if you have not already
done so and invite others to become sub-
serlbers,

L E R R N

Frofessor Frank Zozorta of lLafayette Gol-
lege has transferred to the Erngineering Draw-
ing Department of Pupdue University,

Drawlng Division meeting in June,

. Professor Thomas E, Frénch and daughter,
Janet, of Ohio State enjoyed a pleasent vacation
In thé New England Statea this past swmen,

Rl S N

The editor needs help and requeéts that
the Heads of Englneering Drawing Departments
or the person In charge either act as a ro-

porter of news for the Journal of Engineering

Drawing or appolnt some member of their de—
partment to report news items such as appear
under projections, ete, Many have signified a
definite Interest in personal news briefs and
it 1s through your cooperation that such 1tems
are made avallable. Tell us what you are do-
ing end share with others your ldeas. News
should be 1n the editors possesalon December
35 for the February lssue, March 25 for the
May 1ssue, and September 25 for the November
issue of the Journal. :

O o R oo % oo

Professor H, M, MeCully, Head of the En-
gineering Drawing Department, Carnegle Insti-
tute of Technology visited his son, who 1s In
the Armed Services, on the West Coast last
spring. While in California he made extenslve
studies of the aircraft industry.
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Professor Clair V, Mann, Head of the En-
glneering Drawing Department, Missourl Schocel
of Mines and Metallurgy who prepared a hilstory
for hls home county recently, enjoyed an ex-
tended vacation following the S.FP.E.E, meeting
in Cincinnatl last summer delving into the
history of the firat famlly to settle around
Rella, Missouri,

L R

Professor L. E. Stark of the Englneering
Drawing Department of Texas A. & M, College
reslgned effective October 1, 2944 to go Into
private business, His position has been
filled by Mr. B. M, Galloway, a Texas A. & M.

‘graduate, who spent several years wilth the
Magnolia Ref inery.

FEE I I
Mp. Gale E. Thompson of the Englineering
Department of North American Aviation Corpora-
tlon has accepted a position 1n the Enginesr-
Ing Drawing Department of the University of.
Texas, '
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Professor F. M. Porter of the University
of I[1linols has acéepted the Chairmanship of
the Descriptive Geometry Nomenclature and No-
tation Committee authorized at the Cip;innati
He 1s
thoroughly famlliar with this work having made
a 8imllar study in 1933 for thirty leading
Descriptive Geometry textbooka. Be prepared
to make suggsstions for a simple yet deflnite
and Inclusive set of notations for Desecriptive
Geometry.



A Basic Training in Blueprint Reading
For Every Purpose and In Any Course

In the widest possible variety of courses — given in Trade Schools, High Schools and Com-
pany Schools — this new textbook meets every practical teaching need. It is absolutely
basic and has been planned to give a workable understanding of the subject for every pur-
pose. Students require no previous knowledge of drawing to gain a thorough understanding

of blueprints, drawings and all other expressions of the graphic language of industry.

A MANU A [ 0 | 2
BLUEPRINRT READING

By CARL LARS SVENSEN, B.S., M.E., LL.D.

~ Consulting Engineer

And WILLIAM EZRA STREET, B.S., M.S.

Professor of Engineering Drawing
Agricultural and Mechanical College of Texas

THIS textbook provides study and practice in reading blueprints of all kinds. It furnishes
all the questions and exercises necessary to master this material. Its arrangement in
sections makes it readily adaptable to courses varying widely in length and type. Its peda-
gogic features include motivation, variety, progressive learning, economy of time (it re-
quires a minimum of manual work), and ample material to permit selectlons for particular

courses — all arranued for convenient assignment by the instructor.

CORNTENTS

The Engineering and Industrial Language; How Views Describe Parts; Sketching as an Aid to Read-
ing Prints; Lettering on Prints; Basic Constructions and Forms; Kinds of Lines Used on Prints; Print
Reading Practice; Computation of Weights of Parts from Prints; Pictorial Sketching as an Aid in
Reading Prints; Reading Exercises; Reading Dimensions from Prints; Reading Sectional Views on
Prints; Reading Fastenings on Prints; Reading Auxiliary Views, Etc., on Prints; Reading Sheet Metal
Prints; Welding Symbols Used on Prints; Reading Detail Prints; Reading Pulley and Gear Prints;
Reading Assembly Prints; Reading Aircraft Prints; Reading Engineering Prints; Appendix.

98 Pages Cloth- 634 x 934 ‘ Ilustrated $1.90

Please request an examination copy of this textbook

D. VAN NOSTRAND COMPANY, INC.
250 FOURTH AVENUE | . . NEW YORK 3. N. Y.



Have you Examined” the llustrations

in the NEW EDITION of Carter and

Thompson from the point of view of

the ADVANTAGE given them by
the LARGER PAGE Dimensions?
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Consider these © Points about this Fine Second Edition

(1) The textbook is so designed that all-important illustrative examples are reproduced sharply in a
size making a magnifying glass unnecessary. With use of the 8% x 1l page, similar in size to the
drawing plates found in the accompanying Problem Book (11 x8t4), the student is enshled to oh-
serve and study every detail of the project on which he is working, thus being absolutely sure of the
approach to his work withoul constant reliance on the instructor; (2) Twice the number of illustra-
tions in the former book arc available—#869 in all; they are splendidly conceived; ¢3) The Textboolk
has been expanded to 462 pages in this edition—the equivalent printed area of 837 pages of the average
6 x 9 size; (4) There are four new chapters in this Second Editien (Welding Drawing, Pipe and Fit-
tings, Perspective Drawing, Reproduction of Drowings), with one former section {Dimensioning)
carefully expanded to cover new practices; also one other chapter has been divided into fwo and ex-
panded to cover more fully the important subjects of Architectural and Structural Drawing; (5) An
augmented appendix is availahle, covering important tables, symbols, popular terms and other neces-
sary factors; (6) Descriptive Geometry is included, with information so arranged that the subject may

be combined with Engineering Drawing or given sepa-

rately; (7) The former twe Problem Books have

Textbook " been combined into one—-with many entirely newlprojé Problem Boolk
ects included: (8) Covering fundamental principles o
46? pages Machine, Structural and Topographic Drawing accord- 160 pf?tes
. 8 /_2’(11 ing to accepted drafting room procedure, this book is _ 17x8%
869 illustrations thorough and timely in iis presentation of practice and aperb d
floxibl theory simulianeously: (%) ENGINEERING DRAW. P P(; ound
éxioie . ING successtully meets the needs of engineering students periorate
for a textbook presenting fundamental elements of en- ,
gg n@@ gineering as outlined in conventional courses of Engineer- ‘ $2 . Q 5

ing Drawing, Descriptive Geometry and Machine Design.

INTERNATIONAL TEXTBOOK COMPANY
' SCRANTON 9,‘PENNS_YLVANIA

~ *Send for EXAMINATION COPIES of the TEXTBOOK and PROBLEM BOOK TODAY!




