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LOOKING AHEAD

0.W. Potter, Chalrman, Division of Englneering Drawlng

The next annual meeting of the. American Soclety for Enginsering Education is to be held on

June 19 to 23, 1950, at the Unlversity of Washington, Seattle, Washington.

It is just 10 years

since the last meeting of the ASEE was held on the west coast &t the Unlversity of Casllfornis,

Berkeley, California.

A1]1 teachers of Engineering Drawing are invited te attend this meeting,

especially those from the schools in the weatern part of the country.

The Division of Engineering Drawing of the ASEE 1s preparing a very Interesting program.
It will consist of three conference sesslons, a plant visltation, a luncheon, and the annual

banquet.

We plan to have speakers from both lndustry and verious schools on the program. Com-

mittees are already at work and you can be amssured of a most interesting end instructive program.

There are a number of the country's finest vacatlon sites in the northwest, Yellowstone

National Park, Glacier National Park, and other interesting plecss.

We hope some of you will

plan your summer vacatlon trip this year to take in some of these places and at the same time
route your trip so as to attend the annual meeting of the ASEE at the Unlverslty of Washington.
It 1s not toc early to start making these plans now,

The seasions of the Drawlng Division are well organlzed, the programs are Interesting and

instructive, and the attendance has been very good.

If you have been there before you will

want to come agaln, 1f you have not attended one of these sessions we Invite you to come and

see for yourselves,
ington.

I am looking forward to mseting you next June at the University of Wash-

A PROPOSED ALPHABET FOR LEFT-HANDERS

Melvin L. Betterley

Agsiatant Professor, Illlnoils

In coursea I have taught.at The Illinoils
Institute of Technology, students often ask
the following queation: "I am left-handed;
should I learn the order and direction of
strokes for letters as shown in the textbook,
and will I be held responsible for a knowledge
of them on quizzest™ In view of the fact that
certaln letters are difficult to make If the
left-handed student attempts to use the right-
handed alphabet, it was the polley of the tea-
chers of the department to advise left-handsd
gtudents to use the dirsction and order of
atrokes whleh best suited them and te indicate
on the qulzzes that they were left-handed.

One of the strongest arguments- in favor
of any system of astrokes is that it glves the
gtudent & reasonable foundation or starting
point from which he can develop habits leading
to good form of lettera, speed In leftering,
and a distinctive atyle. Perhaps the leflt-
handed students were therefore belng taught
lergely without the advantages of thils very
important tool, being left on their own to ex-
periment, change, and eventually adopt an al-
phabet - all of which resulted in a costly ex-
penditure of time and effort.

Such. a propesed alphabet should be based
upon the natural responses of a large number

Institute of Technology

of left-handed students. Consequently, a
questionnaire was preparsd and a cepy distrib-
uted to each left-handed student enrolled in
freshman drawing. See TFig. 1.

In four semesters of gampling, approximately
one thousand six hundred and fifty students

. had enrolled, of which one hundred were left-

handed. The incidence of left-handedness in
the classroom, as based upon the above figures,
1s approxlmately slx percent, This is slight-
1y below the United States census figure for
adults (approximately ten percent).

To the questions asked on the form, the
reaults obtalned were as follows:

1. Do you find it easy or natural to
letter using the right-handers'
approved system?

Yes o% No 91%

Since ninety-one out of the one hundred
left-handed students indicated that the ap-
proved right-handed alphabet was difficult for
them, it is obvicus that there was need for an
alphabet that the left-hander could use as a
gulde In beglnning the study of letterling. The

(Continued-on page 25}



& JOURNAL OF ENGINEERING DRAWING

WHAT IS FUNDAMENTAL IN DESCRIPTIVE GEOMETRY?

i

Professor B. Lelghton Wellman

Worcester Polytechnic Institute

Althoungh well founded on geometric prin-
clples and sclentiflc methods, descriptive
geometry ls being taught today iz verious
forms and wlth many phllosophles. Like Chrlas-
tianity it has a unlversal purpose and defi-
nite objectives, but its followers are divid-
ed into many sects. Form, method, and nota-
tlon are sc different that the student of one
school may find the graphics of another school
almost unintelligible to him. For a "unlver-
gal language" thias 1s not a happy situation,
Fortunetely, these varlous philosophies all
lead to the same end - produce the game pre-
clse reaults, For that we should bes deeply
grateful, Consider if you will, our col-
leagues who phlloscphize in the fleld of so-
cial and sconomic studies. They all begln
with the same facts, the same commodities,the
same human beings, and yet all arrive at 4if-
ferent conclusions - most of which time ulti-
mately proves to be wrong.

But let me make 1t clear now that 1t I1s
not my purpese to convert anybody to a parti-
cular system cof teaching descriptive geometry,
Nor is it my intention tc belittle sny of the
methods now in vogue. Although T am a Tirm
bellever In the direct, or auxiliary view,
method, T am also convinced that any method
or means lg valid if it achileves the desirsd
end result. Some instruetors are eapecilally
ski1llful 1n the use of medels; others get
excellent results with pictorial drawings;
gtl111l others refuse to use either scheme yet
they also get good results. Personally, I
believe that the succesas of any methoed 1s
largely dependent upon the speclilal talents of
the individual nstructor.

Yet with all its variatlons, descriptive
geometry 1s an exact science, and as such it
is based upon certain asccepted fundamental
principles. But how many of these fundament-
al principles are there? If I -asked each of
you to make a list, the number would probably
vary from as few as three to ag many as twenty
or more. Perhaps it would be hetter to ask:
how many of these principles are really fund-
amental? And how many are merely useful sec-
ondary principles dependent for thelr wvalidity
on other more fundamental principles? And
how many more of our principles are primarily
a matter of convenlence and not at all egsen-
t1841%? TIn other words, the real question T
propose is this: what principles in descrip-
tive gecometry are sc primary that without
them the whole sclence collapses?

In order to answer thls guestion let us
analyze carefully each of our baslc concepts,
and then classify each one as slther funda-
montally essential or as only useful or con-
venlent, As a basls for decision, let us
agree, tentatlvely, that 1f the desired graph-
lcal result can be achieved without employing
a certain princlple, then that prineciple must
be considered secondary and not fundamental.
In making such classifications I Intend to be
very practical and realistic., I do not in-
ternd to become embroiled in any purely aca-
demlc arguments as to the classlcal acceptance
or methematlcal rigor of a principle. 1In
brief, if I can get along without it, 1t is
not fundamental. Proceeding then on this ba-
sis I think you will be surprised to find that
there 1s only one fundamental principle in
descriptive gecmetry. Let us discover it by
a precesa of elimination.

Conslder firat the origlnel Mongean ays-
tem of descriptive geometry. Here the impor-
tant features were two perpendicular refer-
ence planes and a serles of parallel prcject-
ors from the object perpendicular to these
prlaneg, In this way the three-dimensionsal
object was converted into two two-dimensional
piletures or projections, and when the refer-
ence planes were properly flattened out the
whole problem became two-dimensional. The
original object theoretically ceased to exist
having been replaced by two flat depthless
projections. An additional important feature
was that lines and planes were represented
primarily by their traces - the points and
lines where lines and planes intersected the
reference planes. This ias, of course, but a
briel summary of the salient features of a
gystem with which you are gll famlliar.

From s nurely gecmetric viewpolnt the
Mongean syst m 1is perfectly logical, and Gas-
pard Monge's Ingenious discovery in graphies
can be favorably compared with the discover-
ies of Archimedes, Galileo, and Newton. Many
of his concepts have been retalned to this
day, but there have been numerous modiflca-
tions. The changes - and Improvements if you
wish to call them that - have been in two
directicns: constructional and philosophlcal.

I think T may fairly say that one cof the
disadvantages of the Mongean system is its
constructlonal complexity. With 211 cpera-
tions taking place in the original views and

(Continued on page 7)

A Paper Preaented before the Enginesrlng Drawlng Division at. the 57th Annual Meeting,
A.3,E.E.. Rensselaer Polytechnic Institute, Juns 22, 194G,
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in four quadrants, the resulting network of superim..
posed lines freguently becomes confusing even to the
expert dreftsman. To the pefspiring student it be-
comes hopeless. Then it was discovered that lines and
planes could be handled without traces, and that the
prineiple of plane traces was not fundamentally essen-
'‘tinl but only a conveniencs of debatable utility. It
soon bescame epparsnt toc that space need not be divid-
ed into four or eight compartments: with a little ad-
justment any object could be adapted to & single undi-
vided space. Thus, with a few exoeptions, only ths
first and third quadrants remain todey.

A me jor simplifioation ocecurred withthe intreduc~
tion of auxiliary views. Gecmetrically,nothing new had
been added for cbligque planesof projection wers already
in use. But these obligue planss hed to be revolved
about & trace into ¢ne of thé reference planes,and the
revolved position frequently fell on topof the originael
views. Thus this simple operation was attended by e
disproportionate amount of confusion. By using auxili
ary views the linesof oonstructicn are spread out into
the olear marginal spaces,and the confusion is elimin-
ated. The price of this achisvement is that two auxili-
ary views are used to mccomplish what wes previously
dons with cne simple revolution. And therears now four
interlocked and skewed reference planes where before,
there were thres., In summary, our constructional pro-
gress has been largely a matfer of spreading the solu-
tion over a larger arem. A line by line comparison of
the old and new usually reveals little or no saving in
the actual number of lines drawn. For sny problem so-
lution there sesms to be an irreducible minimum number
of lines required no matbter how the solution is made.

And now what about our progress in the philosoph-
ical direction? In the Mongean system the object 1is
projected onte the imeginery reference planes, and
what the draftsman sess on his paper are these projec
tions. Eech projection is a flat depthless picture of
the original solid object. The thickness of s projeo-
tion is zero, and every line 1lies in the seme plane.
The projectionis not the object but only a ghost of it.
These are the cold facts of orthographic projection.
As previously indicated there is nothing wrong withthe
logic of this; it is abstract and rigorous snough to
delight the mind of any mathematician. But it's un-
real, and every suthor and every teacher knows it. The
result is that they lecture ebout projections, but
talk about the object. Is it any wonder that students
are sometimes confused by this meademic double-talk?

One of our finest textson engineering drawing de-
velops the subjeot of orthographic projection in very
thorough and comovlete form. There are maeny sxcellent
pileturesof the folded and unfolded "glassbox" with the
flat projections drewn on its faces. The Terms "view"
end "projection" are used interchangesbly. After some
twenty pagesof this we find this statement in itelics:
"When lookingat eny view,one should always imagine that.
itis the cbject itself, nota flat projection of it..."
This 1is a confusing statement for it is entirely incon~
sistent with the theory of projection drawing.

Such inconsistency is not confined to any ons
text: 1t is, in fact,almost a universsal practice. Many
other texts begin the discussion of mulbiview drawing
by using the direct method of views without the planss
of projection. Then after successfully developing this
approach they revert to the “glass box" method, thus
superimposing enother concepton top of one that is al-

ready perfectly clear. There seems toc bea feeling that
the direot view method is not sufficiently rigorous,
and that the plenes of projection must be retained to
ksep the subject on a high academic level.

It is now over 20 years since Professor Hood pube
1ished his text "Geometry of Engineering Drewing,™ and
introduced the direct method. The success of that bock
is convincing evidence that this approach is sound and
logical. The adventage of the direct method, in my opin-
ion, is thet it focuses the studentts attention on the
solid three-dimensional cbject and removesgthe distrec-
tion of the "glass box." Let me repeat again,however,
that I am not trying to convert anyone. My primary pur-
pose in discussing this matter here is merely to show
thet planes of projection arenot fundamentally essentiel
in descriptive gesometry. Use them or reject them,sas you
will, but in either case try tobe logically consistent.

If, then, we dispense with reference planes how
can we ¢xplain the standerd arrengement of the views
since this traditionally depends upon the unfelding of
the "glass box" ebout its hinged edges? The explana-
tion, of course, is that in the direct method the views
are arrenged in the stendard pattern simply becauss
this aligns and correlates the common dimensionin each
peir of adjmcent views. For exemple, the top view is
placed directly above the front view because each of
these two views shows The same length dimension. This
admittedly, is very elementary logie, but it can hard-
ly be rejeoted on the grounds that it is too simple,

But to reburn to the mein theme of this discus-
gion, the real question is this: is the standard ar-
rangement of views fundsmentally essential or is it
only 2 convenience? I think we must agree that it 1s
cnly a convenience, for if the given views are proper-
ly labeled and identified, they could be arranged in
any desired fashion - even on separete sheets of paper
- and we could still solve the required problem. The

_only difference would be in the additional time re-

guired to trensfer distances from one view to ancther.

It begins to appear that most of the standard
concepts of deseriptive geomstry are more a matfer of
graphical convenience then of fundamental necessity.
Thus far, I heve classified as of secondary importance
the following concepts: (1) plane traces, (2) divislon
of space into guadrents, (3} reference planes and pro-
jeetions, and (4) the standard arrangement of views.
It ghould be clearly understood, of course, thet I am
not advoceting the total elimination of any of these
concepts. They have m utility end convenience that we
211 appreciate. But now that we have stripped the
body of our science down to the skeleton, what remains?
Only two principles: first, the direction of sight
for any two adjacent views must be perpendicular, and
second, the lines of sight for every view must be par-
allel., And of these two remaining principles, only
the second is truly fundamenial. ‘

Consider first the second principle. In ortho-
graphic projection the projectors for a given view are
all perpendicular to the reference plane, but the ob-
gerver is assumed to be mat an infinite distance from
the object, hence the lines of sight ars parallel. If
the lines of sight are not parallel but converge at
the eye of the observer then we get & perspective view
insteand of the orthographic view. Without dwelling
upon the wsell known disadvantages of the perspective
drawing for engineering purposes, I think we cen sccept

{Continued on page 20



(Photo by U. 8. Army Signal Corps)

“% ADIO-ACTIVE isotopes, structurally unbalanced elements,
R. amazingly useful in medicine, in chemistry and in industry,
cannot be handled with impunity. They must be handled at
a distance, always with safety-shields between them and the
technicians.

Similarly, when it comes to handling the unbalanced material
that is boy-in-motion-toward-adulthood, those whose respon-
sibility it is to guide him toward personally happy and socially
useful goals, must handle him “‘at a distance.’} It is not possible
to reach past the barrier of flesh and fashion directly the
material of the spirit into will, ambition, desire and enthusiasm.
So the wise educator works by subtle precept, by apparently
casual example, by inspiration based on the familiar things of
school and home. Especially does he employ the desire to
emulate which is in every youngster . . . the desire to put aside
the things of childhood, to put on the habiliment of maturity.
Every boy wants a ‘‘genuine” Babe Ruth bat. Every boy
wants to get into long trousers. Every boy wants to drive his
dad’s car.

When it comes to study and school work, just as in recre-
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ation and play, the wirse instructor does not battle the current
or contradict the urge. Instead, he is on the side of the angels
insisting that the tools and instruments that implement the
starting efforts be of adult quality, fineness and design. To
accept less in drafting instruments, for example, is to say to
the youngster—*“Stay in the world of childish make-believe.
Why try to be a man?’ Such thoughtlessness may easily
sacrifice one of the great opportunities to kindle ambition in

a budding career.

EUGENE DIETZGEN CO.
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CROSS RATIO IN ELEMENTARY ENGINEERING DRAWING

by

Steven Anson Coons
Magsachusetts Institute of Technology

If the Boston Red Sox had won sither of
the last twe games of the Amerlcan ILeague sea-
son, they would have won the pennant, The
first of these games depended on one pop fly
hit by Jerry Coleman. Al Zarilla, the Red Sox
right fielder made an herole attempt to catch
the ball, and conversations buzzed about it
for days thereafter. Apparently, however,
his breakfast was one or tweo cornflskes short
of the breakfast of champions that morning,or
there was a wrinkle in the toe of his sock
because he missed the catch by lnches.

Thia formed the basis for a problem on
an elementary englneering graphies gquiz, The
statement of the problem said that a photog-
rapher had teken two photographs, one showing
Zarilla in position in the field {point Z in
Tig. 1) and the other showing him just as he
missed the ball (point B in Fig, 2). A bass-
ball diamond is laid-out in the formof a aguars
90 fest on a side. How far did Zarilla run?

2 +z
‘
3
H
Fig. 1
+B :
2
3
Fig, 2
H

Now, svidently the solution of such a
problem can be accompllshed by means of the
principle of the invariance of ecross ratio.
Though many readers will be familiar with this
principle, a discussion of it may still be 1il-
luminating. It can be stated in the follow-
ing way. In any pencll of rays, s, b, ¢, 4,
whose center 1s 3, the ratio of ratios of seg-
ments of the transversal T which we may write:

AC
CB

AD
DB

is always constant, no matter how the trans-
versal T is drawn. (Pig. 3).

S

a Fig., 3

Thus, the croas ratio as deflned above 1s the
same for both transvsrsals T1 and Tsin the
pencil of rays, shown in Fig. 4. Also, inthse
palr of pencils constructed on & commen trans-
versal, T, the cross ratic on T 1s egual to
the crcss ratio on Ty and on Ty. It 1is impor-
tant to notice that the segments on the two
transversals need not be ccngruent nor even
aimilar for their cross ratlios tobe the same.

Fig. 4
T

The preoof of this principle is easily ac-
complished by elementary methods of geomstry
{(Continued on page 21)
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The Engineering Drawing Division was the first division of the ASEE,

Throughout its existence,

1t has operated through & chairman, secretary, executive commlittee, and such other committees

as have been thought desirable from time to time.

There were no formal rules of procedure.

Aboubt two years ago, a committee was created with Professor Justice Rising, Purdue University,

chairman.
Drawing, which are published below.

This committse formulated the articles of procedure of the Diviaion of Engineering
These articles of procedure were approved officially at
Rensselaer Polytechnic Institute in Juns, 1949, '

ARTICLES OF PROCEDURE OF THE DIVISION
OF ENGINEERING DRAWING OF ASEE.

Preamble. This document is intended as a
guide for officers and members in conduecting
the affzirs of the Division,

Article I, NAME, Division of Engineering
Drawing of the Amerilcan Soclety for Englineer-
ing Bducation,

Article TI. PURPOSES. The purposes of the Di-
vislon are 1dentlcal with those stated In Ar-~
ticle T, Section 3, of the Constitution of

A 3 E E, with special emphasis on thoss ob-
jectives as they pertain to the field of En-
gineering Drawing, Descriptive Geometry and
related subjecta.

Article TIT. MEMEBERSHIP. The membership of
the Divlsion shall consist of those members of
the Soclety who wiash to afflliate with the
Division.

Article IV, EXECUTIVE COMMITTEE, The affalrs
of the Division shall be administered by an
Executive Committee conslsting of:

1, Chairman of the Divislon - elected for
one year.,

2. Secretary of the Division- elected for
one year.

3. Immediate Past-Chairman of the Divi-
sion - holdsg office untll his suces-
aor's term explres.

4, Five members at large - elected one
each year for a term of five years.

5. Editor of T-3quare Page of Journal of
Enginsering Education - elected for
one year.

6., Three members of the Publishing Beard
of the Journal of Engineering Drawing
(Editor, Advertising Manager,and Cilr-
culation Manager and Treasurer) -
elected one each year for a term of
three yeara,

7. Repregentative on General Councll of
the Soclety- elected In even numbered
years for a term of two years.

Article V., DUTIES OF OFFICER3. The duties of
cach officer of the Divislon shall be those
usually asscciated with the office except as
hereinafter provided.

1. ¢Chairman (a) shallbe Chairman of the Divi-
sicon and of the Executive Commlttee and ex-
officio member of all other comrittees of the
Divlsion, dand shall preside at all meetings of
the Divislon and of the Executive Commlttee,

(b) He shall be responsible for the pTepara-
tlon and publication of the programs for all
meetings of the Division and of the Executive:
Committee.

{c} He shall prepare the annual budget of the
Division and submit 1t to the Viece-Fresident
of the Soclety responsible for Instructional
Divisions, and shall receive and transmit to
the Secretary of the Soclety, all clalms for
reimbursement.

{(d} He shall prepare a written report of his
term of office and furnish copies toc the Sec-
retary and to his successcr.

{e) He shall transmit to his succcssor all
correspondence, ete. which pertains ‘o the
affairs of the Division and which wlll assist
his successor in carrying forward the affairs
of the Division, :

2, BSecretary (a) shall be Sscretary of the

Divislon and of the Executive Committee.
(b) Keep up-to-date the membership list,

(¢} He shall keen complete records of all
meetings of the Division and of the Exscutive
Committee,and following each meeting or group
of meetings shall furnish coples of the min-
utes to all mewmbers of the Execeutive Comrittee
and their proxiles.

(@) He shall receive and preserve copies of all
reports and papers presented at the meetings
of the Division ard of the Executive Committes.

{(e) He shall receive and,upon approval of the
Executive Committee,transmit to the Rosenwald
¥useum of Science and Industry and/or to the
Engineering Library of the University of Tl-
linols at Urbana, Illinois, such items as may
properly be deposited thers.

3. Executlve Committes (a) The cfficers and
the Executive Committee of the Division shall
conduct the business of the Division and re-
port to the Division at the Annual meeting.

(b) The Chairman may appoint proxies for mem-
bers of the Execubtive Committee who are abassnt
from any meeting and may invite any other
members that he may desire.

{c) Members of the Executive Committee, thneir
proxies and Acting Members must be membera of
the Scciety.

(d) The Executive Commlttee shall arrange for
a mid-winter meeting and for the annual meet-
{Contlnuwed on page 11)
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ing of the Division to be held comcurrently with the
anmual meeting of the Soclety.

(e) The Executive Committee ghall arrange for special
summer schools to be sponscred by the Society or by the
Society end other co~operating orgenizations.

{f} The Executive Committee shall administer such other
activities as may be desirable for the pramotion of

the purposes of the Divigion, including the appoint=~
ment of special coammittees.

4, Editor of T-Bquare Pege of Journsl of Engineering
Education {a) shall be responsible for the preparation
of the material for the T-Square Page and shall sulmit
it to the Secretary of the Soclety for publication in
the Journal of Engineering Education. As soon as
elected he should consult the Secretary regarding dead-
lines fgr T-Square Page copy. The retiring Editor
should fyrnish his successor with material for the Sep-
tember Dotober issues of the T-Square Page.

(b) The purpose of the T-Square Page is to promote the
interests of the Division with respect to the rest of
the 4 S E E.

6. The Publishing Board of the Journal of Engineering
Drewing (a) shall have power to act inall matters per-
taining to the Journal of Engineering Drewing, includ-
ing the fixing of edvertising end subscription rates,
size of Journel, financing, and etc.

(b) The Editor shall collect and prepare manuscript
and arrange for the publication of ths same.

(c) The Advertising Manager shell procure advertising
for the Journal,deliver advertising copy to the Editor
and pay edvortising fees to the Circulaticn Menager
and treasurer.

(d) The Circulation Menager and Treasurer shall solic-
it subscriptions and -collect subscription fees; he
shall keep the subscription list up-to-dete and attend
to the meiling of eech issue of the Journel to the sub~-
scribers; he shell recelve ell advertising fees, pay
all costs connected with the publication of the Journal
erd in general handle all finenciel affairs; he shall
report at each ennuel meeting on the financiel status
of the Journal. At the end of his term of office, he
shall trensmit to his successor all fingncial and cir-
culetion records, together with all monies in the
Journal acccunt.

(e) If the Publishing Bosrd desires, a member of the
Division from each institution may be designated to so-
licit subscriptions, collect subscription fees, and
trensmit them to the Circulation Marager end Treasurer.

Article VI, ELECTIONS. 1. The Secretary and two mem-—
bers of the Division eppointed by the Cheirmsn of the
Division at the ennual meeting shall be a Committee on
Naminations end election for the following year. The
Secretary shall be chairman of the Committee.

2. Report of elections shall be mede et the Division
business luncheon during the annual meeting of the
Society.

3. Newly elected officers shell take office ten (10)
deys after the close of the annuel meeting of the
Society.

4, On or about March 1, the Secretary shall mail to
aach member of the Division a2 ballot for nominetions.

(m April 1 the Secretary shall ask each nominee regerd-
ing his willingness to accept nominetion and to serve
if elected. The Kamination Committee shall cenvess the
naminating ballots and prepare a slate containing, for
each office to b filled, the two names receiving the
largest number of votes. On May 1, and returneble by
May 20, the Secredtary shall mail tc each member of the
Division an election ballot bearing the slete prepared
by the FNaminating Committee. The Nominating Committee
will canvess the election ballote and report the re-
sults of the election at the business session.

5., If eny of the elected officers other than the five
members at large of the Executive Committee are unable
to perform the duties of their offices, the duties of
oach shall be essumed by a member of the Executive Com-
mittee in order of length of service, until the next

regular election. Vacancies among the five members at
large of the Executive Committee shall be filled by ap-
pointment by the Chairman of the Division, such ap-

pointees to hold office until the next reguler elsctiocmn.

§. Persons elected to unexpired terms of members at
large of the Executive Committee, Publishing Board, or
Member of Council shall hold office to the end of the
term for which the original ineumbent wes elected.

Article VII, MEETINGS., 1. The annual meeting of the
Division shall be held concurrently with the annual
meeting of the Society and shall include the annual Di~
vigion dinrer, two conference sessions, and a business
luncheon., The annual meeting shall be planned to in-
clude and interest teechers of junior end senior col~
loge levels.

2. Subsequent to the busineas luncheon et the annual
conference cof the Division, there shall be a meeting
of the old and new Executive Committees under the new-
ly elected Chairmen.

3. Before the deed-line for subtmltting to the Secretary
of the Society the Division's progrem for the snnual
meeting, there shall be a midwinter meeting of the En-
gineering Drewing Division et which time the Executive
Committee shall prepere and trensmit to the Secretary
of the Society the program for the ennual meeting.

4. Teachers of Drewing are urgedtoplen in connection
with sectional meetings of ASEE, group meetings of
drawing teachers,and are urged to make these meetings
of interest to teachers of junior and senior ccllege
levels with s view of including such temchers &s mem-
bers of the Divisicn.

5. Hembers of the Society and other interested persons
are eligible to ettend ell meetings of the Diviaion.

Article VIIT. COMMITTEES. 1. The Chairman of the Divi-

gion shall appeint such stending and/br special commit-
tees as mre authorized by the Executive Committee or
are necessary for the sdequate functioning of the Divi-
sion.

2, Committees mre expected to prepare written reports
so that they may be filed Ly the Secretary as part of
the permsnent record of the affairs of the Division,

Article 1X. AMENDMENTS. These Articles of Procedure maey
be amended et the annual meeting of the Division by an af-
firmative vote of two-thirds of the -members present.
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THE S. A. E.DRAFTING STANDARDS PROGRAM

Mr. J.H, Hunt, General Motors Cecrporatlon
Past-Presldent, Soclety of Automotive Engineers

Heason for Project

The Sceiety of Automotive Engineers some
two years ago undertook the development of
automotive drafting standards. This is con-
sidered to be an important project. There are
two Important reasons for undertaking such a
project. Flrst, uniformity of practice with-
in the industry could =save sgme uncertainty
and delay by eliminating possible misunder-
standings between purchasers and vendors, and
aimplify the process of transmitting the de-
talled information from the engineers in the
automobile plane to the worlman in the parts
factory. This desirability has, of course,
existed for a considerable pericd. It has
not been sufficiently pressing to forece the
present concerted attack on the problem. Thse
obvicus explanation of this is that the dif-
fersnces in practice whieh have contlnued to
exist have In general been of the type caus-
ing only ocecasional minor annoyances, and not
the source of aculs distress. Two men can
work side by side with very fair success even
when each has his own ideas as to the selec-
tion of synonyms and of grammar provided both
use the same language, Likewlse, a mechanle
who can read drawings can deal withminor var-
iations in form in these drawings.

The sscond reason for attacking the
problem, and the one more responslible for the
present actlvity, comes from various demands
for unified practice throughout the American
manufacturing industry. Military operaticns
today regquire the use of equipment which is
very techniéal in its nature. A great deal
of thls equipment 1s required in such guanti-
ties that no single manufacturer could supply
all requirements, alsoc security reasons de-
mand multiple sources of supply. The draw-
ing must be understood by the workmen and
inspectors in any plant. In many cases, a
factory might have to make something for mll-
itary purposes which would be gquite different
from 1ts normal products. Hepalr work In the
field must be carrled on by hastily trained
mechanics. Uniformity is obviously deslrable.

Durlng a military emergency, acceptance
of some natlcnal drafting practlice might be
compulsory. The use of such a drafting prac-
tice might be Justifled even 1t 1t departed
considerably from the best unlversal practice.
In case the standardized practice does not
meet all needs after the emergency is past,
the practlces speclfled might be departedfrom

in some features by one industry, in other
features by another industry. TUnder such

circumstances, the benefits to be ocobtained
from general standardization would be lost.

$5.A.E. View of Problem

Just as soon as a universally used draft-
1ng practice becomes a matter for serious
discussion, the question arises as how to do
the job. The practices follewed by various
manufacturers must be assumed to be meeting
the present requirements of each fairly well.
It is equally certalin that any extensive
changes can invelve considerable ccat, both
direct and indirect, and that there will usu-
ally be no lmmedlate gains 1n operatlons to
overbalance the costs 1n the cast of most
manufacturers, The unlversal system should
be planned in such a way that the overall cost
and annoyance of any changes to use it will
be kept to a minimum,

This most economlcal universal drafting
practice can only be found after the require-
ments of each industry are determlined. Only
after each industry has a clear plcture of
its own requirements can the system beat adap-
ted for all industries be developed. The
prosent S.4.E, program is an effort to estab-
1ish the facts for the automotive Industries.
These industries include not only the manu-

facturers of the' passenger cars, trucks and

buses usually seen on the highways, but alsc
the manufactursra producing Industrial engines
and the self-driven equlpment wusing these en-
gines, the makers of completed .components,

and the makers of the forglngs and castinga
from which completed parts are fabricated.

The difficulty of arriving at agreement
and the rather low pressure for such agree-
ment under normal conditions are both illus-
trated by the experlence of one large manu-
facturer which operates many dlvisiecns, under
a system of decentralized control. This man-
ufacturer had previocusly found no ccmpslling
reasons for establishing complete uniformity
between all of its divisiona. Tt started
over twe years ago to develop a uniform syso-
tem for its own use, In splte of the advant-
age of the ald of a central staff, it has not
vyet completed 1ts own internal standards, al-

(Continued on page 14)
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though thls experlence indlcates that a unil-
form system for all manufecturing Industry
wlll be found to be anything but a simple
project.

5.A.E, Crganization for Work

Recognizlng the lmportance of belng pre-
pared.toc meet all of ita own responsibllitiles
in contributing to an ultimate standard the
S5.A.E., Draftlng Standards Committee has car-
rled on 1ts work with great care. One hundred
and eighteen persons organized In fifteen sub-
committees are working under the supervislon
of a steering commlttee of seventeen, which
Includes the chairman of each of the aubcom-
mittees. With very few exceptions, the men
on the steering commlttee are either chlef
draftsmen, or men to whom chlef draftsmen re-
port. They are thoroughly famillar with to-
day's automoblle drafting problems znd prac-
tices. The total number of Individuals in-
volved in the project exceeds one hundred and
eighteen since several of the sub-committees
have found it necessary to organlze subgroups
Including persons not active on the subcommlt-
tee., This is particularly true of the subcom-
mittee on beodles,

Any subgroup responsible for the develeop-
ment of a partlcular section 1s composed of
speciallsts well informed in the particular
subject. A program for the develcpment of
the section is outlined. The industry 1is -
then canvassed for suggestions including de-~
tails of practice. The returns of the can-
vass are tabulated on comparlson charts. An
effort 1s made to reconcile confllcts and se-
cure agreement on the best practice at meet-
ings. Additlonal canvassing follows after
urging that the best practice for the whole
industry be kept in mlnd. When general agree-
ment has been obtalned, the report ls edited
and submitted to the parent group. In many
cases this parent group proposes revisions,
some of which may be required to meet the re-
quirements of other subgroups, and these re-
visions wlll requlire addltional study and can-
vassing, and In many cases Jolnt discussions
between subgroup and parent committee. This
work 1s tedious, but the nature of the prob-
lem compels this detalled attention.

The S.A.E. Drafting Standards Committee
has followed the usual 3.A.E. procedure in
taking the followlng steps.

1 - Assemble men with the necessary in-
formation and experlence on all commlttees.

2 - Collect and examlne all of the per-
tinent facts.

3 - Develop a general understanding of
all of the problems and lssues by adequate
discussion.

4 - Record the best Judgment of the
group In m recommendation in whlch every ef-
fort i3 made to approach unanimity.

A few of these subcommittees have pre-
liminary drafts of thelr reports already und-
er conslderatlion by the sditorial committee.
It is hoped that this important and difficult
project can be substantially completed during
the coming year.

Advice of A.S.E.E. Deglred

The automobile industry recognizes the
important part that the American Socliety for
Engineering Edueation will take in any pro-
gram to produce a drafting manual usable
throughout American manufacturing industries.
It hopes that the A.S.E.E. Divislon on Engin-
eering Drawing wlll be willing to give the
S5.A.E. Automotive Drafting 3tandards Commit-
tee the beneflt of 1ts counsel on the results
of the latter commlttee's work., The members
of the Divlsion on Englneering Drawing have
been giving eareful attention to the require-
ments of many industries which employ engin-
eering graduates and c¢an give automotive men
muach needed and much appreciated advice on
questlons requlring careful consideration be-
fore the final decisions.

The Division of Englneernlng Drawing rec-
ognlzes the importance of any project for
standardizing drafting practice., Whereas
standards 1n the mechanical area are subject
to frequent change, satisfactory drafting
standards can and should have a much higher
degree of permanency. Any starndard proposed
wlth any authorlty will undcubtedly become the
basls of englneering college Instruction. It
ia important for.the student, for the college,
and for industry that the young graduate shall
find no difflculty in dealing wlth the draw-
ings of the organlzatlon employing him at
gome later date,

It 1s recognized that the problem is
more dlfficult in the case of drafting stand-
ards than 1t would be for a mechanlecal stand-
ard. The latter might he Justifled In case
only a conslderable percentage of manufactur-
era would decide to use it. A drafting
standard must meet the needs of enough manu-
facturers so that the percentage of uniformi-
ty throughout all indusatry 1s substantially
increased by lts introductioen.

(Continued on page 1bB)
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Scope of S5,4.E. Drafting Standards

The S.A.E. Automotive Drafting Standards
wlll cover general practice and procedure for
preparatlion of engineering drawings. They
wlll not constitute a textbook of Instructions
on the fundamentals of drafting, 1n whilch it
1s assumex that personnel actively engaged in
guch work will be sufficiently trained. These
standards should be found to be useful suprle-
ments to the text books in use in enginesering
college instruction in drafting.

At present fourteen sections are under
rreparation, each to be the product of a sub-
committee, The fifteenth or Edltorial Sub-
committee has the task of securing consisten-
cy betwesen the different sectlons. The addi-
tion of other sectlons has been discusased,
end may occur. The present sectlons are
listed below - -~

I. DEAWING SIZE AND FORMAT

As 1n Industry at large, there was some
difference of opinlon and practlice 3in the au-
tomotlve Industry with respect to that phase
of drafting concerned with drawing size and
format, Surveys disclosed preponderant usage
of drawings in 9 x 12 size and multlples
thereof; and trend over the years away from
the 8-1/2 x 11 and 1ts multiples which less
than fifteen years before.had been the prac-
tice of 30% of our industry.

Thls might be an opportune time Yo re-
mark that competition In the automotive in-
dustry promotes general adoption of any prac-
tices that have proven economically advantage-
ous, It 1s my understanding that lower pos-
aible cost, was the deciding factor 1n the
automotive trend toward uniformity of drawing
glze. It 1s therefore quite underatandable
that reconcillation of automobive practice 1n
this highly significant detail was compara-
tlvely easy.

I1, LINES, LETTERING, SECTIONING

11T, PROJECTION
IV. DIMENSIONING

This phase of drafting practice can
easily become very controverslal. "S5.A.E, sur-
veys discleosed a conaiderable varlation of
practice in the automotive 1ndustry, and of~-
ten a lack of adequate reasons for the prac-
tice followed. It has been necessary to ar-

ings.

gue out the comparative merit of all of the
suggested methods of dimensionlng detall,with
the understanding that many established preac-
tices will have to be abandoned, 1f a commen
practice is to be secured. The objJective In
this case, as in the others, has been to se-
lect the practices best sulted for the auto-
moblle Industry. In maklng thls selectlon,
our own understanding of the needs of other
industriles was slso kept In mind. We hope
that the final result wlll offer a cost sav-
ing to the industry.

V. ABBREVIATIONS, DEFINITIONS, NOTES
and SYMBOLS

This appears to be another group of sub-
Jects likely to requlre cont inual study,

VI. THREADS

We have all heard of the excellent prog-
ress whleh has recently bsen made toward the
unification of screw thread standards. The
S.A.E. effort to develop drafting practices
covering the renderlng and specification of
gerew threads in conformity with Unifiesd Screw
Thread 3tandards ls very timely. -

Although standardizatlion of screw threads
haa been well developed for years, the Imple-
mentation of these standards has been largely
left to the individual user. Uniform prac-
tices in rendering can be developed and leave
the user free to select the desired standard.

VII. GEARS, SPLINES and SERRATIONS,

The deslgn and production of these ele-
ments has a record of contlnuous improvement
in the sutomobile industry. These changes in
the future may possibly react upon the draft-
ing standards.

VIII. FORGINGS. IX. CASTINGS.

These elements are frequently produced by
specialists. They are usually glven extenslve
processing by the purchaser,and the design of
the actual forgings and castings 1s greatly in-
fluenced by the processing plannsd. These may

prove tohbe subjects where the requirements of

various Industries will differ to some degree.
X. STAWPINGS.

There 1is a very great varisty of stamp-
In spite of this variety, there are
(Continued on page 16)
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characteristic of stampings which are general
threughout all industries, and some general
rules for drafting can be devised which will
be generally applicable, Such rules seem
necessary singe speclalists are producing
stampings for use by other manufacturlng
companies.

XI. SURFACE FINISH

The selection and specification of sur-
face for apecific applications is not an ex-
act science. Developménts, however, during
the past few years have vastly increased our
knowledge of surface characterlstics.,” Nomen-
clature has recently been standardized, as
has also the ratings of roughness depths,
wildths, and lay. Standard symbols have been
agreed upon. Progress along that line has
made it possible to develop standard drafting
practices for the apecification of surface
characteristics on drawings. In this phase
of drafting standards, the SAE Committee is
maintainling close lialson with parallel out-
side activities to the end that practices may
be more easlly reconclled at some later date
with nationally recognized standards,

XI1I. SPRINGS,

XIII. BODIES.

Six sub-sectlions are scheduled. Some of

these are gquite specialized.

XIV. CHASSIS FRAMES.

We realize that consideration of the pre-
ferred drafting practice on such a range of
subjects is formidable undertaking, but we
hope that you will find it possible to give
it adequate study after it becomes available,
and that, in due course, we may have the ben-
efit of your advice.

Introduction of 8.A.E, Drafting Standards

The SAE Drafting Standards will be pub-
lished and distributed wlthout any commltment -
a3 to thelr finallty., It is probable that
they willl be changed later on to amssist in the
unification of national and international
drafting practices. They will, nevertheless,
represent the collective opinlon of the auto-
motive Industry as to the practice best sult-
ed to its own requirements, as influenced by
the industry's estimate of requirements of
industry at large in any future consolidatlon
or uniflcation of practice. They will not be

representative In all details of current auto-
motive practice, but we hope that they will
tend to consolidate that practice. We can
expect drafting standards, after these are
published to be constantly in the hands of
draftsmen and thelr superviscrs, and there-
fore to Influence decisions in the same way
that standards in the S.A.E. Handbook tend to
unify practice,

It should be noted that the Automotive
Drafting Standards, when completed, will not
be the only S.A.E. effort in thls fleld. The
S.A.E. has done standardizing woerk in aero-
nautical materials - and in the power plant:
area of aercnautical design., The S.A.E.
Special Alrcraft Project Subdivision has de-
velcoped an 3.A.E. Aeronautical Drafting Man-
ual which has already appeared in a second
revised edition, and revisions leading to a
poasible third edlition are under considera-
tlon. As in the case of the Automotive
Drafting Manual, the committee responsible
for the Asrcnautical Drafting Manual has been

_selected from representatives of the interes-

ted industry. Differences are insvitable be-
tween the meronautical and sutomotive groups,
and these dlfferences will require adjustment
1f any manual for general use by all industry
is finally to be a matter of agreement.

‘Use or non-use of any S.A4.E. standard is
a matter for voluntary decision of any pos-
sible user. The S5,A.E, is not in a position
to do more than make a recommendation., The
manufacturers do not, and in fact could not
enter into any joint agreements with respect
to deslgns, processes or materials. Therefore
the degree of industry acceptance of any
eventual Automotive Drafting Standards will
be determined by decisions taken separately
by the different manufacturers. Pricr to
these decisions there will be a perlod of
study during whiech adjustments would be pos-
sible to conform to any practices recommended
in a manual for universal use.

Control of 3.A.E. Standards

A brief review of the S8.A.E. organiza-
tion for standards activitles seems in order.
The S.A.E. Councll 1s regponsible for all
S.A.E. activities. It has delegated supervi-
slon of all technical activities, which In-
cludes standards, to a Technlcal Board of 21
persons. Appointments to the Technical Beoard
are for a three year period, and these ap-
pointments are staggered, so that a majority
of the Board continue in service from one
year to the next. Design, production and ap-
plication of automotlve equipment are repre-
sented on the Technical Board. Any standard
which 1s the result of agreement by the mem-

(Continued on page 17)
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bers of a carefully chosen committee, and
which meets the approval of the Technleal
Board, can be expected to come as close to
the beat judgment of the entire membershlp as
can be produced.

Conclusion

We are very grateful for the opportunity
to present a general outline of 8.A4.E, actl-
vity 1n automotive drafting standards, which
we hope will be of 1nterest to the Divislon
of Enginecering Drawing, The chalrman of our
commlttee 1s Mr, Wm., A. Siler, Chiel Drafts-
man of the Delco-Remy Division at Anderscn,
Indiana; the Secretary is NMr. R.C. Sackett,
New Center Building, Detroit 2, Michigan. The
5,4.E. will be glad to supply addltional in-
formation, )

In conclusion I wish once more to em-
phasize our bellef that any drafting standard
for unilversal use throughout Industry can be

successfully developed only by a group which
has the complete plcture of all industry re-
quirements before 1t. BSuch comprehenslve
knowledge is only obtainable when each in-
dustry developsa flrat the complete pleture of
its own needs, and then takes the .trouble to
explain its position fully to the others, at
the smme time malintaining a sympathetle at-
titude toward the others' problems. We be-
lileve this so thoroughly that we have been
making a most serlous effort to develop the
best possible analysis of our own reguire-
ments. We hope that this will receive con-
sideration 1n parallel with simllar analyses
from other industries. We belleve that any
attempt to reduce the amount of study which
we consider to be necssgsary will introduce
the risk that many industries will not later
follow the propoaed new standards in some
features., The net result-could leave conszid-
erable deviation. The percentage of accep-
tance might possibly be so low. that the ef-
fort expended will be largely wasted. We be-
lieve 1t would be most unfortunate 1f any new
goneral standards are issued which fail to
receive very much greater acceptance than
have similar efforts in the past.

GRAPHICS AND A LAWSUIT

Prof, George J. Hood,
University of Kensas

The lendscape presented herewith shows a quite
ordinary scene of no particuler interest. But this
photograph was offered as evidence by = complainent
who was injured when his sutomobile was hit by a train
ag he was driving over the crossing here shown. This
men said that the weeds were so tall that the crossing
sign was ohscured.

An engineer for the railroad brought this photo-
graph to the department of engineering drewing at the

University of Kesnsas bo esk if it might be possible to
determine from the photograph the locaticn of the
camers when the exposure was made. This was a rather
easy problem to solve,sspecially since there wesapole
of a trensmission line hidden directly behind end some
distance beyond the crossing sign. As a check, there
were aveilable drawings snd profiles of this area. After
drewing helf a dozen lines on m sheet of paper, it was
decided thet the cemerm lens must have been eighteen
inches sbove the surface of the middle of the road. -

The  lawyers for the railroad were not convinced
by this, end they sent a photographer to take a similar
picture on the spob. His camera was seventeen and omne-
half inches above the road, FProfessor Russell of the
drawing depertment egresd to act as expert for the
railroad. The case was thrown out of court.

This brings to mind encther case in which a photo-
graph freed a young man from a charge of murder. This
heppened in Iowa about forty years ago. The accused
presented a photograph showing himself with a group of
young pecple standing in front of a small shed. Ths
sun was shining brightly, and the shedow of a corner
of the shed roof showed disbinctly on the ground. I%
was possible from the location of the shadow to deter-
mine the day of the ysar and the time of day when the
photograph was teken. The murder had been committed
at the seme time the picture wes taeken. And the young
men was declared not guilty.

George J. Hood,
January-14, 1850



Engineering Drawing — 7th Edition
By Thomas E. French, The Ohio State University.
Revised by Charles J. Vierck and associates of the
Department of Engineering, The Ohio State
University. 694 pages. $4.25
The value of a course in drawing lies in the
selection, methods of presentation, and correla-
tion of the problemns with assigned study of the
text. In this revision many of the favorite prob-
lemns of the previous edition have been retained
and many new ones representing current de-
sign have been added. The chapter on illustra-
tion and the complete rewriting of the chapter
on perspective plus the expansion of the chapter
on dimensioning into two chapters will be of
tremendous value to the user of this text.

Engineering Drawing Sheets — Series F
By Themas E. French and H. M, McCully. $4.00

These sheets are designed to make the most economical use of time
allowed for drawing courses. The careful arrangement of lesson
sequence; the increased attention to reading drawings and technical
sketching; the time-saving layouts of problems in projections; sec-
tions, dimensioning, lettering, working drawings; combine to make
a course that compels student interest.

Problems in Engineering Drawing — Series /i

By A. 5. Levens and A. E. Edstrom, Both of the University of Cali-
fornia, Keyed to the 7th Edition of French’s Engineering Drawing,
§3.00

OUTSTANDING AIDS I ‘

Quiz Quesfions - 2nd Edition

To accompany the 1st Edition of French’s
Engineering Drawing. By John M. Russ,
Professor of Lngineering Drawing. The
State University of Towa, 50 cents
A particularly helpful teaching aid for use
with the latest edition of French’s Engineer-
ing Drawing. These questions can be as-
signed students at various intervals and
will be found a great convenience to the
instructor as a source of quiz and lecture.
The pattern of the previous edition has
been followed, but improvements in the
arrangement of the material have been
made throughout.

Engineering Drawing Problems

By Charles D. Cooper, Charles J. Vierck and Paul E. Machovina, The Chio

State University. Series I. §3,50
Practical, direct and thorough, this book presents a series of prob-
lems in the most logical and usable arder for first-year classes in
engineering drawing. In accordance with a recent survey made by
the drawing division of the Americari Saciety for Engineering Educa-
tion, the book includes exercises in all of the subjects usually
covered in schools throughout the country.

Mechanical Drawing — 5th Edition

By Thomas E. French. The Ohio State University; and Carl L. Svensen,
Consulting Engineer. 437 pages. 52.80
This revision retains all the well-liked features of earlier editions but
offers many improvements and much new material. New chapters
have been added on aircraft drawing, production illustration, and
welding drawing. )

This well-known and widely liked workbook has been care-
fully revised and enlarged from 62 to 72 worksheets. Its pri-
mary purpose is to provide, in a minimum number of plates,
sufficient practice to enable the student to master the techni-
ques of drawing in accordance with practice established by
the American Standards Asseciation.

Send for copies on appmval

e
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Problems in Mechanical Drawing for
High Schools

By A. §. Levens and A, E, Edstrom. University of California. In press.

A new series of problems in workbook form for use with French and
Svensen’s Mechanical Drawing and the accompanying films. In
each unit, graded problems, from simple to moderately difficult,
enable the teacher to make the hest selection for fuller development
of the student’s ability. Exercises in lettering and good line tech-
nique. Offers simple auxiliary view problems and elementary
working drawings.

Architectural Drawing
By Sherley W. Morgan, Princeton University. In press

Covers the science and art of representing architectural subjects by
pictorial drawings. The book is addressed primarily to architectural
students, but assumes some knowledge of the use of drafting instru-
ments and of orthographic projection, including descriptive geome-
try, On the basis of these merely factual means of delineation, the
book.develops the theory of linear perspective and of determining
light, shade and shadow on subjects thus represented or drawn in
elevation or plan.

Geometry of Engineering Drawing — 3rd Edition

By George J. Hood, University of Kansas. 362 pages. $3.00

This pioneer in introducing the direct method of teaching descriptive
geometry has been widely adopted. Teachers have discovered that
the use of the direct method greatly reduces the number of students
who fail or drop their descriptive geometry course. The method used
in this book adopts the methods, vocabulary and attitude of mind
used by the engineer when he visualizes and designs structures.
Problem sheets for this text are available at §1.50 the set.

Applied Descriptive Geometry
With Drafting-Room Problems-— 3-d Edition

By Frank M. Warner, University of Washington. 252 pages. $2.75

Easy to teach, easy to understand, this widely used standard text is
well liked because it emphasizes the direct view method; and be-
cause it includes a wealth of illustrative problems covering all
branches of engineering with engineering settings and data as they
occur in actual practice.

Technical Descriptive Geometry

By B. Leightoﬁ Wellman, Waorcester Polytechnic Institute, 508 pages. §4.00

This popular book provides students and industrial draftsmen with
a complete up-to-date treatment of the important subject of descrip-
tive geornetry. Written in simple language and generously illus-
trated, the book covers the subject thoroughly, beginning with the
most elementary concepts and progressing by easy stages to the com-
plex intersection' and development problems found in modern
applications.

Proceedings of the Engineering Drawing
Division Summer School, A.S.E.E.

Edited by R. P. Hoelscher, University of Illinois, and Justus Rising, Purdue
University, 639 pages. §7.50

Presents the papers and discussions in substantially the same order as
given June 18-28, 1946, at Washington University, during the
Summer School for engineering drawing teachers organized under
the auspices of the American Society for Engineering Education.

330 WEST FORTY-SECOND STREET, NEW YORK 18, N. V.



20 JOURNAL OF ENGINEERING DRAWING

{Continued from page T)

The faot that parallel lines of sight are & fundsmental
requirement in descriptive geometry. In fact, without
this condition the whole system of desoriptive geame-
try, as we lkmow it, becomes nonexistent.

There finelly remeins then only one more prineiple
and I intentionally reserved it for the last; the dir-
ections of sight for any two adjscent views must be
perpendiouler. In the case of top and front views the
direotions of &ight for these views naturally differ
by 90° dus to our interpretation of the words "top"™ and
"front.® But auxiliary views adjacent to the top view
aere agssumed to have horizontal lines of =sight in order
to maintain this acoepted 9G° difference of viewpoint.
And each consecutive pair of adjacent views is analo-
gously assumed to be at 90", But is this a necessary
condition, or is it again orly s convenlent one?

Flg. 1 shows that any auxiliary view can bs c¢one
atructad odjacent to eny principal view, and that the
directions of sight for such adjamcent views need not
differ by 90° but cen be at any desired angle. Given
in the figure are the conventionel top end front views
of a simpls object. It is required to construct a new
view looking in the oblique dirsction indicated by the

by

PLANE ABC 1S
PERPENDICULAR
TO LINE OF SIGHT

>

TCP VIEW

X

FRONT VIEW

MEASURING LINES
EQUAL LENGTHS—ascp = ac

" 8rrow. By the conventionel auxiliary view method this

necessitates drawing two additional views beoceuse the
arrow must first be shown ms m true length before it
oan be shown as a poimt.

In Fig. 1 the desired view heg been dravm direot-
ly, edjacent to the top view, ms shown. The construc-
tion is simple and rapid. The triangular plane ARC
is constructed in the top and front views in any con-
vénient position perpendicular tothe desired direction
of sight. Note thet side AB of the triangle is & hor-
izontal llpne end side ACis e frontel line., 4 series of
parallel linesare then drawn from each poirntin the top
view parallelto the directionof sight. This establish-
es in the suxiliary view distancesto the right or left
of the cbserver. In similar mamner parallels are drawn
inthe front viewto intersect line epcp., This esteblish-
os distences cbliquely ebove and helow the line of sight.
In the auxiliary view plane ABC will,of course, appsar
true size, and side AB will appear horizomtal. Foint C
is located in the suxiliary viewby setting off distance
8o squal to apop. The mumbsred intersection points are
then transferred from line apcp to their corresponding

(Continued on page 23)

FiG. |
TRIMETRIC VIEW
ADJACENT TC TOP VIEW

TRUE SIZE OF
PLANE ABC

POINT © 1S THE
GORNER OF CUBE
CUT OFF BY
PLANE ABG
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{Continued from page 9)

and trigonometry. 3Briefly, the plan of at-
tack in the proof 1ls to compare the areas of
the triangles ACS, (BS, ADS, DBS, written In
terms of their bases AC, OB, AD, DB, and. their
cormon altitude h, with the same areas writ-
ten In terms of the sldes of the trlangles and
the inecluded angles. It turns out, after al-
gebralc manipulatiorn, that the cross ratio of
segments of the transversal 1s egual to the
ecorresponding ratios of sinea of angles at 3,
and is independent of the poaltion of the
transversal. It 18 easy to find the crossra-
tio of a pencll of rays, because it 1s only
necessary to draw any transversal, measure the
lengths AC, CB, AD, DB, put the measured
lengths into the formula, (with due regard
for algebrale sign) and compute the ratio of
the two ratlos. Any two non-parallel trans-
versals will give the same result.

As an exercise in drafting preclslon for
the beginner, this forms an excellent problem.
It is vastly superlor to the uaual plate of
repetitive geometrlc figures. It 1s an enter-
taining and highly intrigulng property of what
are apparently more or less random configura-
tions--a property 1little suspected from the
student's kmowledge of slementary geometry
and similar triangles. Given a transversal
with a certain kmown cross ratio equal, say,
to 2,00, he can construct one or more pencils
of rays cut by the original transversal, and
then cut new transversals through the penclls
and compute their cross ratios In turn. This
ia a kind of laboratory demonstration and by
the small variation from the ideal perfect
answer of 2.00, the atudent can be made aware
of the essential nature of drafting preclsion,
_the meaning of significant figures in graphi-
cal measurements, and he at the same time gets
valuable training in the manual skllls and
technlques of drawing lines through points ac-
curately and in finding intersectlons. He will
learn to draw good stralight lines much more
quickly if he has the purpose of obtaining an
accurate soiuticn than if he is merely draw-
ing straight lines to be drawing straight:
lines, Also he 1s able to judge for himself
the degree of accuracy of his own work. Sugh
s problem ias of a very different character
from the "copy a geometric figure" problems.

Although the cross ratle of any trana-
versal can be expressed as a number, from the
purely graphical standpoint this ig unneces-
sary, since it can as easily and truly be rep-
resented by four pointas ticked off on the edge
of a strip of paper lald along the tranaver-
gal. Since all transversals of the pencll
have the same cross ratlio, this ons atrip 1s
a graphical symbol for the cross ratlcs of
all, and indeed it is a symbol for the cross
ratio of the pencil of rays itself. With
such a strip, it 1s an easy matter to con-
struct other pencils of rays not congruent
with the first, but with the same cross
ratios as the first.

It follows that 1f three rays of a pen-
cil are lmown, a fourth ray can be found so
that the pencil will have any prescribedcross
ratio as given on a strip of paper marked
with four polnts, as 1n Fig. 5.

The strip of paper marked with the points
ARCX is moved around on the pencll of rays gz,
b, ¢, until point A lies on a ray aj; peint B
lies on a ray b; and finally point C liss on
ray ¢, Then the point X on the strip deter-
mines the line SX {shown dotted) sc that the
eroas ratio of the pencil of rays 8{abex) has
the given cross ratio, and all other trans-
versals will have this cross ratio too.

It is not hard to point out at thisstage
that a camera lens behaves to rays of light
in exactly the same way as the center & of
pencils of lines. A line cn the ground mark-
ed off into segments with a certain cross ra-
tic will be imaged on the film as a 1llne
marked off with the same cross ratio, even
though the plane of the film is not parallel
to the plane of the ground (Fig. 6).

%

Fig
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{Continued on page 27)
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The basic principles of engineering drawing are here presented in such a way that the be-
ginning student can find satisfying answers for all of his ordinary questions. Written in sim-
ple, understanding language, the major portion of the text leads up to the preparation of
machine drawings. The methods used in such preparation are the same as those in other
fields of engineering. Thus the student is given a good foundation for later study in some
specialized field such as structural drawing. Over a thousand skillfully devised illustrations
clearly show every step in making a drawing. The text includes over 300 problems on every

phase of the course.
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Saving time by providing partial layouts for problems on all phases of the course, PROB-
LEMS IN ENGINEERING DRAWING, Revised, by Luzadder, Arnold, Bolds and Thompson,
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By EARLE F. WATTS and JOHN T. RULE, MASSACHUSETTS INSTITUTE OF TECHNOLOGY
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lems by the simplest graphical methods. The authors have not limited the teaching of De-
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"Mongean” method alone. ALL metheds of solving problems are thoroughly described, en-
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(Continued from page 20)

positions on line mc. Farallel lines drewn from these

points perpendicular to lineac will intersset the par-
allels drawn from the top view to locate points con the
object in the euxiliary view. This briefly is the pro-
cedure, and I shall nct dwell upon the theory of the

sonstruetion for what has been done here is by no means
new. In general, the muxilimry view obtained in this

menner would be a trimetrie view, hence that is what I
have called it. If point O- the corner of the imaginary
cube cut off by plane ABC - is located in the trimetric’

view, then lines oa, ob, and cc will correspond to the
mutually perpendicular edges of the oube.

Some of you will elaim that this solution employs
plane traces,that it is really revolubion in disguise,
that referenoe planes hevebeen used without eclmowledg-
ment. Allof which may be true,but my sole purpose here
is to demonstrate that adjacent views meed not neces-
sarily have perpendicular dirsctions of sight.

Fig. 2 shows how the construction of Fig.1l can be.
Continued on page 29)

FIG. 2
SHORTEST DISTANCE
POINT P TO LINE MN

PLANE WMETHOD

MEASURING LINES
EQUAL LENGTHS
ac = dr CF .
a? =02

b TRIMETRIC VIEW
90“\5/# L

PLANE MNP IN TRUE SVZE
/7 LINE PX IS SHORTEST DISTANGE

900 /
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BRADDOCK LETTERING ANGLES

DESIGNED FOR STUDENTS, ENGINEERS,
DRAFTSMEN AND ARCHITECTS

The Braddock Lettering Angle
has three uses:

I. As an ordinary standard tri-
angle, it is exceedingly accur-

ate. ,
S e A D DOCK-ROWE 2. It is used to obtain uniformly

and accurately spaced lines
for lettering.

3. It is used to obtain parallel
lines at uniform spacings.

§'60° BTYLE “A” LETTERING ANGLE

The Lettering Angles are
made in twenty-four different
sizes and styles,

We are now also making a
very good standard triangle
carrying the same guarantee of
accuracy and workmanship as .
our Braddock Lettering Angle. 8"-45° STYLE “C” LETTERING ANGLE

Write To Us For Descriptive Circulars.
Your wholesale dealer will supply you.
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(Continued from page 5}

ninety-one students were about evenly divided
as regards positions of the hand and of the
paper. Forty-one could be clessifisd as "na-
tural poaltion®™ left-handers and fifty as
"hook wrlst™ position. This classification
was based upon the sketch which the student
checlted to indicate his approximate lettering
stance. BSee Fig, 1. It is Interesting to
note that all nine of those, who indicated the
right-hand syatem as easy, were natural posi-
tion left-handers; however, in Indicating the
moat desirable strokes for-each letter, even
those nine preferred to make horizontal
strokes from right to left.

2., Do you find it easay or natural to
letter using the right-handers!
system providing the letters are
made upside down with the paper
inverted?

Yes 25% No 75%

This question was asked in order tostim-
ulate the student into trying a complete re-
versal of the right-hand system. The results
indicate that a complete reversal 1s not de-
airable, The twc guestions above represent
the two extremes and the most easily-executed
alphabet for the left-hander should be a com-
bination of the easlest strokes from each
systom. Of the twenty-five students who felt
that the complete reversal was easy,seventeen
were "hook wrist" and eight were "natural®,
This verifies other results of the guestion-
naire in that natural-positicn left-handers
generally find more easy sirokes iIn the right-
hand system than do the "hook wrist™ positlon
students, and that a left-handed alphabet is
of most benefit to the "hook wrist" left-
handers.

3. On the portion of the questionnaire
‘invelving the sketches, {See Fig. 1)
‘n which the student was given an
opportunity to describe the position
of the left hand while lettering,
the results were as follows:

Hook wrist G56% Naturals 44%

It may be rather enlightening to learn that

the left-handers are about evenly divided as

regards position, and the results of thils
guestion substantiate the argument for a left-
handed alphabet bassd upon the responses of
the left-~handed students.

4. The guesationnalre provided a sample
alphabet, showing only the forms of
the letters (Fig. 1), upon which
the student indicated the number,
order, snd direction of the strokes
that "felt right™ to him.

The results were used to establlsh ths
system of strokes shown In Fig. 1. The &al-

phabet represents the majority oplnion of one
hundred left-handed students for easch stroke
of each letter shown. The gquestionnaire was
used continucusly over a two-year period at
I11linols Tech. Most of the vertlcal strokes
are made in a downward direction, and this
means that the "hook wrist" student would have
to push the pencil rather than pull it. These
strokes would be dirfiecult tec perform with a
pen, a situation cverlooked by the question-
ces since they were considering pencil letter-
ing only. There is an advantage alsc 1n that
the student can see where he wants the stroke
to go, which 1s very important if we visual-
ize good letter form asa we letter. The great-
est change from the right-handed system Is in
regard to horizontal strokes which are most
easily executed from right to left, The cir-
cular letters are made with strokes very slm-
1lar to the right-hand alphabet but the polnt
of beginning and ending each stroke 1s differ
ent for the left-hander, as shown In Flg. 1.
Certain letters, such as the C and especially
the S, are very easlly made with a single
stroke. The K, Vv, W, X, and Y are most easlly
made just as the right-hander would make them.
This recommended alphabet 1s satisfactory for
either vertical or inclined lettering.

Page one of the student's first qulz,
which contained random test letters was taken
a week or so after the questionnaire haed been
filled in, was filed with the questionnalre
a0 that the correlation between the two could
be observed. When the strokes of the test
letters for each student were compared wlth
the strokes indicated on the questionnsaire, an
overall correlatlon of B85% was cbtained. This
was much higher than was anticipated and tends
to indicate that the students evidently were
slncere, both at the time of the inltlal
questioning and et quiz time, since they did
not allow any knowledge of the right-hand al-
phabet tec influence them on thelr qulz re-
sponses.

Thirty-flve students were asked to f1ll
out the same gquestionnaire in two consecutlve
semestery and the results were compared.
Agaln, the correlatlion was very high which
indicated a definite urge on the part of the
left-hander to makse sach stroke ln a definite
direction.

Many interesting remarks and useful ob-
servatlions were contributed by the students
questvioned., For example, one studsnt pointed
out that pupils in the grades who were at-
tempting to learn to wrlte wilth the left hand
in the natural pecsition were sometimes con-
verted tc & hook wrist positlon by the perti-
nacious teacher who regulated the position of
the paper on the desk. If the teacher insla-
ted upon the paper occupylng a position nor-
mal for right-handers, then the pupll had no
cholce but to hoolkk the wrist.

(Continued on page 26)
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In conclusion, may the alphabet, as pro-
poged by left-handed students, be considered
only a8 a guide and foundation that left-
handers may get a faster, mors mature tech-
nigue in a shorter practice period --- recog-

The Technical Drawlng Department 1s conducting

nlzing, of course, that the recommended
strokes will not sult everyone - Just as they
did not sult all of the guestionees. A1l
students will vary the system to sult thelr
deslres as they become more profieclent.

& study of left-handedness in lettering, as re-

gards the order and direction of strokes, with the 1ldea of devlsing a system especlally for

left-handers,

PIEASE COMPLETE THE FOLLOWING

Instructor:

Name 2 Course and Sec:
Date:
system? Yes No (check one)

Do you find 1t easy or natural to letter using the right-hander's approved
De you find It essy or natural to letter using the right-

hander's apprecved system, provliding the letters are made upside down or the paper 1nverted?

Yes No {check one)

Check the sketch which best descrlbes the position of your ieft hand while lettering.

3. or show by sketch,.

37
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(Continued from page 21)

Here the film image and the object are Two
transversals of the same pencil of rays.

The connection between this and a method
for transforming points con a photograph to
points on a true shape dlagram or map is =a
very easy connection to make; hence the prob-
lem of the baseball player.

If the object being vhotographed 1is a
pencil of four rays, the film Image will also
be a pencil of four rays with the same cross
ratic, Now five points are Just sufficient
tc eababllish pencils of four llnes. Thus the

five points ABCDE establish among others, the
penclls A-BCDE and B-CDEA.

FHOTOGRAPH WiTH SAME PHOTOGRAPH WiTH

PENCIL Fzom H PENCIL FROM 3

Fig, 7

To return to the baseball problem: Five
points are shown 1n the photographic image,
{Pig. 7} and four of these polnta are shcwn
on the true shape baseball diamond. Point Z
is missing from the map,although shown on the
photograph. By using the marked strlp of paper
as a symbol for the cross ratio of the pencll
H-3221, in the photograph, the fourth ray HZ
may be located on the map. Subsequently, the
ray 3% maybe located on the map. The point of
intergection of HZ and 3Z on the map wilillbe the
missing fifth point 2. By similar tactics,
.point Bmay be mapped and the distance BZ scaled,
This solves the baseball problem. It illus-
trates (in elementary form} the basic princlple
of photographic surveylng, or photogrammetry.

Croas ratlo may also be mentioned to
round out the treatment of perspsctive draw-
ing, since 1t 1s a fundaemental principle cof
central projection. All that has been szald
about mapping points from a photograph may be
said in reverse in the problem of construck-
ing a perspective plcture from an orthograph-
ic view of a plane of an object.

A3 a further exampls of the ramifications
of the cross ratio idea, consider the appli-
eation in the construction of hyperbolas, el-
lipses,.parabolas., It 13 easy Ttc demonatrate

that two congruent pencils of rays 1ntersect,
ray for ray in a circle,

T

L
A C

B Fig. 8

TnFig. 8,the two penclls S{ABSD) and T{ABCD)
are congruent since by elementary geometry
angles which subtend the same arc on a clrcle
are equal,and thus the angles about S are equal
to the angles about T, Being congrusnt, these
pencils certainly have the same cross ratlo,

Now by central projection {for example,
by taking a photograph of the circls) the
clrcle may be transformed into ellipses or
hyperbolas or parabolas. Then the penclis 3
and T will go along in the transformation to
become pencils no longer congrusnt, but with
their original cross ratics unchanged and
therefore equal. Thua, twe penclls of equal

eross ratio will intersect, corresponding ray
for corresponding ray, on a conlc section,
The student is now equipped to perform the
construction of a conie passing through five
points. Let the flve polnts be SABCT, Fig. 9.

+

B8 Fig. 9
(Conbtinued on page.34)
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. (Continued
applied to a typical problem to achieve e direct solu-
tion by drewing only cne new view. The shortest dis-
%ence from a point to e linein its true sizce (frequent-
1y called "pleme method"). Conventionally this plene
must first be shown asen edge and then as a true slze,
hence two new views are needed. But in Fig. 2 the di-
reotion of sight must be perpendicular to plane MNP,
henoe the true length lines PE and MF are drewn first
to establish this direction. To draw a trimetric wview
adjacent to the top view parallels must be drawn per-
pendicular to line ppeps In the fremt view line apop
is the frontel side of a triangle ABC mnalogous to the
triangle used in Fig. 1. Line ac is set off equal in
length to line apcy, points 1, 2 and 3 are transferred
to line aec, and the true size trimetrie view is con-
gtructed as shewn. Point X, located in this view, can
be returned along the parallels to the given views. It
is interesting to note thet if this method is used to
show line MN as & point as in Fig. 3, then the true
distence PX can again be determined, buf now point X
can not be returned to the given views.

It thus becomes apparent thet even the tradition-
al Tule of perpendicularity is not fundementelly es-
sentinl since views which are not perpendicular can
still be drewn adjacent by the method shown in Figs.

SHORTEST DISTANC

from pege 23)

1, 2, and 3. Whether this method is better than the
ccnventionel methed is purely e matier of convenience
and individual preferemce. The total smount of con-
struction in either case is very nearly the ssme. In
general, the trimetric view method cen be successfully
employed in megnitude problems where angles and dis-
tances must bs determined, but it mey be indeterminste
in problems that invclve position (ms in Fig. 3}. In
the latter case conventional methods must be used.

In summary, the purpose of this paper has been
two-fold: first, to snelyze as cbjeotively as possible
the basie concepts of descriptive geamstry in order to
determine their true stetus within the framework of
the sciencs. Secondly, to loossn a few of the bonds
of tredition, stir the imegination, and promote the
search for shorbter snd more powerful technigues in our
graphic lenguage. Eight hundred years ago a wise old
Persien scientist said: .

"Myself when young did emgerly frequant

Doctor end Saint, and heard great argument

About it and sbout: Tbut evermcre
Came out by the same door where in I went,®
In the house of descriptive geometry there remain meny
undiscovered doors: we need not always come out by the
same door where in we wenb.

FiG. 3
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No, 947 MB [not illustrated) Same as 966 with Beam Compass foi large diameters up to 48 inches con-
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GGG oo $27.00
All sets can be furnished without Ruling Pen, at a reduetion in price of ... ... e, 2.50
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TECHNICAL
DRAWING

by
Giesecke, Mitchell

and Spencer
NEW
Third Edition

833 pp. $4.50

Revised . . . Rewritten . . . New Problems. .. New IHustrations

The earlier editions of this text have been widely acclaimed as a general class

text, reference book, and home stndy book on technical drawing. You will find

in the new third edition, which conscientiously incorporates many of the sug-

gestions, big and little, offered by teachers all over the country, a new polish
and a higher degree of accuracy in regard to details than ever before.

Revised . ... The entire book has been gone over to bring it
into exact agreement with the new American Standard
Drawing and Drafting Roora Practice (ASA 714.1-1946).
In addition this standard is reproduced in its entirety in
the Appendix.

Rewritten . . . Approximately 25% of the text matter has
been completely rewritten. Fuller, simplified and more de-
tailed explanations have been added in every chapter.

New [llustrations . . . The new edition contains about
100 new drawings and about 100 of the present illustrations

have been redrawn and enlarged, thus doing away with

“eye-killers.”

THE MACMILLAN COMPANY

60 Fifth Avenue

New Problems . . . All problem layouts have been changed
to agree with the American Standard size of 117 x 17" or
815" x 11", There are many new and better problems
throughout with 50% more auxiliary view problems and
almost twice as many new sectioning problems with emphasis
on the more advanced type of problem. '

New Material . . . Many new articles have been added on
dimensioning, almost trebling this section. A completely
new article on “Axcnometric Projection by the Method of
Intersections”™ has been added on the relatively new develop-
ment in the field, presenting it from a new and simplified
approach which makes trimetric drawing about as easy as
isometric drawing. A wealth of information has been added
in & new section on Shop Processes.

New York 11
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(Continued from page 27)

Draw the three rays SA, 8B, 5C, and T4,
1B, TC. For any fourth ray from 8, say SX,
the fourth corresponding ray from T may be
found by the use of the paper strip so as to
make the cross ratlo of the pencll on T equal
to the pencil on 3. The intersection of ray
5% and TX will then be a new point X which
lies on the conic. Repeated cholce of the
variable ray 8% will lead to a seriles of such
points on the conle., The student has by this
time had a fairly palnless Introduction into
the realm of Projective Geometry. The con-
struction of conles outlined above 1s certain-
ly not as neat and elegant as that of the Pas-
cal Theorem, and 1f deslrable the rudimentary
ideas may now be expanded in this direction.

Constructlons of coniec sections based
upon these principles of Projective Geomstry
are now used extenaively In the design of

alrcraft fuselages,

Of course, the development of these
ideas is in no sense very rigorcus in the
eves of a mathematiclan, but Instead makes an
appeal to the graphlcal intulticn of the stu-
dent. Tt is - a laboratory demonstration
rather than a theoretical proof and belongs
in the graphical laboretory where emphasis is
on drafiing technique, manual skill and ac-
curacy, The student without belng unpleas-
antly aware of 1t has had a chance to learn
to draw accurately under the stimulus of self-
critlclsm and in the problems Iin connection
with conlcs has a change to practice drawing
curves., Dut at the same time his iImaginatlon
has been stimulated by the almost magical
properties of the cross ratio principle ap-
plied to a rather large diversity of graphi-
cal problems, each having a direct connectlon
with some practical englneering problem.

NEWS ITEMS

The Illincis Institute of Technclogy was
host on January 6, to the annual meeting of
Chicago High school fteachers, drafting sec-
tion.

Professor Pare of the TIllinols Tech de-
partment announced detalls of the forthcoming
drafting contest, sponsored by the Illinols
Institute of Technology. Profesgsor H.C. Spen
Spencer, Chalirman of the Teclhnical Drawing
Department, addressed this same meeting, dis-
cugsing some of the latest types of audltory
visual aids.

Professor W.E. 8treet, Head of the Engi-
neering Drawing Department of the Texas A.
and M., 1z President of the Bryan Rotary Club
for 1949-50. The Bryan club is composed of
Bryan businessmen, Texas A, and M, College
people, and College Statlon businesamen.

Also from Texas A. and M. College, we
hear that they secured an appropriation to
purchase equipment for a small model shop

during the apring semester, 1949. Mr., Paul

Mason, an instructor in the department, was

employed full time during the summer of 1549
building testling aid models for the depart-

ment.,

The December, 1949 issue of the Experi-
mental Statlon News, of the Ohlio State Uni-
veraity, was sponsored by the Department of
Engineering Drawing for that institution. e
think that Procfessor Paffenbarger and his
staff at Chio State should be congratulated
for doing a very excellent job.

Two very Iinteresting meetings of staffs
of engineering drawing departments have come
to the attentlion cof the,editor., They are:
The Upper New York State Section, with Pro-
fessor J.8. Rislng, of 3yracuse University as
chairman; and the Drawing Division of the XNew
England secticn, wlth Professcr E. Lelghton
Wellman of Worchester Polytechnic Institute
ag Chalrman. Several papers have come out of
these conferences which we hope %o publish in
the Journal at a later date.
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Two Popular Engineering Drawing Texts
On Which Adoptions Are Increasing

ENGINEERING
DESCRIPTIVE GEOMEIRY

By Caarres ELmMer Rowe
Professor of Drawing and
Assistant Dean of The College of Engineering,
University of Texas

THIS POPULAR TEXT foliows the direct
method, which the author believes makes the
subject more interesting.

MORE THAN 1000 PROBLEMS furnish ex-
cellent practice for the student. Very detailed
attention to shades, shadows, and perspective.
FParticulur emphasis is placed upon orientation
which aids the student in developing powers
of visualization.

CHAPTERS COVER: Principal Views; Auxil-
iary Views; Oblique Views; Line and Plane
Problems; Surfaces and Developments; Sur-
faces and Intersections; Warped Snrfaces;
Geology and Mining Problems; Engineering
Problems; The Mongean Method of Descrip-’
tive Geometry; Shades and Shadows; Per-
spective Drawing; Problems; Index.

299 pages— Cloth Bound—6x9— $.3.00

ENGINEERING DESCRIPTIVE GEOMETRY
PROBLEMS — Series A — (Rowe and McFar-
land) 106 pages — Paper — Loose Leal Bind-
ing . . . . . . . . .. . ., B250
ENGINEERING DESCRIPTIVE GEOMETRY
PROBLEMS — Series B — (Rowe and McFar
land) 108 pages — Paper — Loose Leaf Bind-
ing ... . .. L L .. $2.50

~ TECHNICAL
DESCRIPTIVE GEOMETRY

By Proressor WiLLiam E. STREET
Head of The Engineering Drawing Department,
Agricultural and Mechanical College of Texas

NEW APPROACH for the subject is used in
this text which develops the draftsman’s
method of treatment in obtaining size, shape,
and position of every delail of structures and
machines,

CONTENTS: Projections; Primary Auxiliary
Views, Successive Auxiliary Views; Revolu-
tions; Developments; Intersections; Perspec-
tive; Shades and Shadows; Force Diagrams
and Loaded Structures.

ILLUSTRATIONS AND PROBLEMS are
arranged in progressive order depending upon
the method of solution. Grouped for easy
transition for the student who has had one year
or more semesters of college drawing as follows:
first, illustrations using straight orthographic
projection; second, illustrations involving pri-
mary auxiliary projections; third, those using
suceessive auxiliary projections: and fourth,
those using auxiliary and revolution combined.

179 pages — Well illustraied —

93 x7—Cloth . . . .. . ‘ $2075
TECHNICAL DESCRIPTIVE GEOMETRY
PROBLEMS (Street, Perryman, and McGuire)
Designed to relieve the student and teacher of

much unnecessary layout work. 79 pages — Loose

Leaf — Paper Bound $2.50
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