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The earlier editions of this text have been widely acclaimed as a general
class text, reference book, and home study book on technical drawing.
You will find in the third edition, which conscientiously incorporates
many of the suggestions, 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 Room 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 Hlustrations . . . This 1949 edition contains about
100 new drawings and about 100 of the former illustra-
tions have been redrawn and enlarged, thus doing away
with “eye-killers.”

THE MACMILLAN COMPANY

New Problems . . . All problem layouts have been changed
to agree with the American Standard size of 11”7 x 17" or
814" x 11”7, There ate 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 complétely
new article on “Axonometric Projection by the Method of
Intersections” has been added on the relatively new develop-
ment in the freld, presenting it from a new and simplified
approach which makes trimetric drawing about as casy as
isometric drawing. A wealth of information has been added
in a new section on Shop Processes.
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PRO. F. G. HIGBEE

it is fitting that Professor Higbee should be

the first person from the Engineering Drawing

Division to receive the award for distinguished .
service. He has contributed extensively to our ~
endeavors. Two instances of his action are:

(1) In 1928 he introduced the resolution for
the creation of the Engineering Drawing
Division,

(2) In 1936 he introduced the. resolution in
our Division creating the Journal of Engineer-
ing Drawing.

PRO. F. G. HIGBEE, University of Towa :
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DIVISION ACTIVITIES

Professor Ralph §. Paffenbarger, Chairmen
’ Division of Engineering Drawing

One of the most outstanding svents of our emnual
meeting at Seattle in June was the ewarding of the first
seroll of recognition for distinguished service to the
Drawing Division of the American Scciety for Engineering
Educetion, This idea was originated by our immediate
past Chairmen Crrin W, Potter, end establishes a fine
tradition which shall be continued. The committee making
the award consisted of John T. Rule, Chairmen; Frank A.
Heacock, and Henry C. Spencer. It wme indsed an excel-
lerft selection that Profeseor Frederie G, Highee should
be the recipient of the first aewsrd. The presentation
was made by Professor Rule at our annual dinner at the
University of Washington on Jume 21, 1950, A4 copy of the
seroll is shown on the frontispiece of this issue of the.
Journal,

Professor Higbee has given many years of outstanding
service to the socieby having been & member since 1906.
He served ms its vice president in 1922-23, a member of
the eoumeil from 1916 to 1919, and 15946 to 1948,

He was born in Fremont, Chio, on Novsmber 29, 1881,
received the degree of Bachelor of Science in Mechanical
Engineering from Case Institute of Technology in 1903,
and his M.E. degree in 1508 from the seme institubion.
‘After a year ms an assistent engineer with the Osborm
Engineering Company end the J.B. Davis end Soms, he re-
turned. to his Alma Mater as an instruetor. From 1905 to
1908 he was an assistant professor of drawing et the
State University of Towe, and in 1908 he was promoted to
professor and Head of the Depertment of Engineering Draw-
ing st that schocl, which position he has held since that
time. He hes been an outstanding figure in the field of
engineering drewing throughcut his years of service. He
wns instrumentel in establishing our own Division of
Engineering Drawing in the Society, the first ome to be
established, and soon we can celebrate our 25th anniver-
sary of this event. Professor Higbee alsc established
the T-square Page in our Jourmal of Engineering Educa-
tion, snd served ms its editor from 1930 to 1936. He
1likéwise was a pioneer in sponsoring this Journal of
Engineering Drawing and sorved ms its editor in 1936 =and
1937.

Professor Higbee, in addition to his many top ms-
signments on his own cempus such as Director of Convoca-
tions, ete., served as secretary to the flummi Associa-
tion of the University of Towa from 1529 to 1938, He
also served as Chairmsn of the Iowa City Zoning Commis-
gion, and was a membsr of the Board of Adjustments of
Iows City. FHe was instrumental in helping establish our
first drewing snd drafting stendards having served for
meny years on the Z-14 Committee its exscutive group and
wag secretary of both groupes., On the last revision of
the Americen Standard Drawings and Drafting Rcom Practice
1946, he served as Chalrmen of the Subcommittee on Revis-
ion and did the editorial work on this volume,

As an author Professor Highee has an outstending
list of booke to his credit such as: FEasentials of
Desoriptive Gecmetry 1915 - (sevsral sincs); Descriptive
Geometry Problems 1921; Engineering Drawing Problems
{(with Henry C. Thompson, Jr.) 1927; Drawing Board
Geometry 1937; 1C1 Problems in Drawing Board Geometry

1938; Engineering Drawing Problems with Jokm M. Russ
1941, in sddition to thess texts, he has contributed to
meny educational and teehmieal journals.

Professor Higbee, in addition to the A.S.E.E., is a
member of Sigma Xi, Tau Beta Pi, Pi Teu Sigma, Iowe
Adcedemy of Science, Zeta Psi, Triangle Freternity, and
Iowa Ciby Enginesrs Club, -

One of Professor Highee's two sons, Jay Alvin, was
present at the dimner and witnessed the presentaticn.
Professor Higbee's reasponse was very well given, and he
wns indeed appreciative of the honor.

ENGINEERING DRAWING JOURNAL

I would like tc amsk your cooperatlion in extending the
eirculation of this publication "The Journal of Engineer-
ing Drawing." Will you nect assist the Circulation Mane-
ger, Professor Warren J. Luzadder, by asking eash of your
colleagues who are not subseribers to join the vast group
now supporting our professional publiceation., I have every
copy of the Journel since it was printed, and have them
bound in two booklets with a third ome about ready for
binding., I consider this as mach a part of my librery as
sny text on enginecering drawing or descriptive geometry.
Without this publication, it is very difficult to know
what is geimg on or being produced around the country.

411 the outstanding papers from our meetings are repro-
duced in this Journel. Send in the subsoriptions. Let's
swermp the circulebion menapgsr.

MID-WINTER MEETING - JANUARY 18', 19, 20, 1951

The mid-winter meeting enncunced in this issue, will
be & fine oceasion, Texas A & M College is celebrating
its diemond jubilee, and will have a lot of things special
to entertain us. What eollege can celebrate its 75th
anniversary without reising a little whoopee! Teke a look
at the program and plan to join in the celebration at
Collegs Station, Texas. Mark your date book, old calen-—
dar, new celender, end start recruiting an automobile load
for Januery 18, 19, 20, 195l.

SUMMER SCHOCL FOR ENGINEERING
DRAWING TEACHERS - ANNUAL A.S.%.E, MEETING
MICHIGAN STATE COLIEGE
EAST LANSIiNG, MICHIGAN
MG 23-29, 1061

A ghort summer school for engineering drawing
teachers is being plenned in conmection with our ennual
meeting &t Michigan State College, Emst Lensing, Michigan.
This will start four days previous to cur ennual meeting
and conclude with our regular sessions alloted during the
mesting of +the Society. The general thems of this project
will be "Improving Qur Status as Teachers of Engineering
Drawing" treated on the basis of

() Meeting currisulum requirements

{b) Teaching methods by lecture demonstretions

1. Basic drawing

2. Descriptive Geomebry

3. Advanced drawing

4, Elementary and advenced graphios
{¢) Industrisl appliceticns




exhibitors.
on Exhibits.

Directed by Committee

Friday, Juns 22, 1951

AWM.

9:00 - 12:00 Temching Methods. Lecture demon-
strations with discussion on Basic
Drawing,

P.M.

2:00 - 4:30 Teaching Methods. Lecture demon-
strations with discussion on Des-
eriptive CGeometry.

7:30 - Teaching Aids. Exhibits and
discussion directed by Committee on
Teaching Aids,.

Saturdey, June 23, 1951

AM.

9:00 - 12:00 Teaching Methods. Lecture demon-
strations with diseussion on
Advenced Drawing.

12:00 - Group picture,

P.M.

2:00 - 4:30 Teaching Methods, Ieecture demon-
strations with discussion on
Elementary end Advenced Graphies.

6:00 ~ Dinner; Executive Committee dinner.

Sundey, June 24, 1951

Open for visits to Detroit; Ann
Arbor, and Dearborm; University of
Detroit, Wayne University, Univer-
sity of Michigan, Greenfield Vil-
lags, ete,

Monday, June 25, 1951

AN,
5:00

PN,
2106

- Inspection trips.

- Conference. Industrial application,
papers and discussions.

Tueaday, June 26, 1951

A.M,
8:30
10¢:C0
12:00

- Conf'erence.

- Inspection trips.
- Conference. ]
- Luncheen. Business meeting and

Committee reports.

Industrial applica-
tion, discussion.

L] JOURNAL OF ENGINEERING DRAWING
The program will be worked out approximately as Wednesday, dJune 27, 1951
follows: .
AM.
Thursday, June 21, 1951
M 9:00 - General sassions of the Soeciety.
8:00 - 9:00 Registration. P
$:00 - 12:00 Papers and discusslions dealing with e
courses, administration, reprodue- 2:00 - General sessicns of the Society.
tion, tests, credits, ete, 6:00 - Mnnuel Enginsering Drawing Divisiom
dinner with progrem including
P wards, entertainment and an ad-
2:00 - 4:30 Pepers snd discussions continuing wards, ) . s
. . < dress by a member of Michigen State
with morning topies - Teacher
- Faculty.
Training, ete.
§:00 - Dinner. Social gathering.
7:30 - Tour of displays with discussion by Thursday, June 28, 1951

General. sessions and Annual Dinner
of the Society.

Friday, June 22, 1951

Closing sessiong of the Scciety.

YOUR CCOPERATION APPRECIATED

The above program is Jjust a suggested outline.
This was made up on August 1, end will be changed,

Justing Rising sent me the tabulation from
questionnaire answers received after our last summer
school in 8t. Louis, five years ago. These will be
used to advantage by your Executive Committee in
working out a program thet the majority are interested’
in having. I have received many names of persons for
faculty and participants in our program. I would like
to see a wide distribution of participants throughout
the country, not more than.two, say, from sny one
school with many of the capable young staff members on
the program and top industrial selections, TUpon read-
ing this artiele, or before Dscember 20, will you
please write me giving ths following informetion end
answer the suggested questions:

1. Your name,
2. Your school.

3. Your address.

4, Whether yoﬁ will (or will not} attend the
mid-winter meeting at Texas A & M.

b, Whether you will {or will not) attend the
summer school for engineering drawing
teachers.

6. I offer the following suggested changss on
your program cutline.

7. I would like to see the following persons on
the program {name and give suggested title of
their paper or project).

8., T would like to see the following type of
exhibits,

9. T suggest lnspection trips to the fellowing
plants in the Lansing area.

{Continued on page 54)
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MID-WINTER DRAWING DIVISION PROGRAM

TEXAS A & M COLLEGE

COLIEGE STATiON, TEXAS
Junuary 18, 19, and 20, 1951

The Agricultural esnd Mechenical College of Texas
(Texas A & M) is celebrating its 75th Anniversary dur-

ing 1950-51,

The Drawing Division was invited to hold

its Mid-Winter Meeting at College Station during the

ennual meeting in Seattle.

The Executive Committes

accepted the offer and fixed the dates of January 18,

19, and 2C, 1951,

The tentative program includes:

THURSDAY, JANUARY 18, 1551

(All Meetings in Memorial Student Center)

7:00 AM,-56:0C P.M.

7:30-10:00 P.M.

FRIDAY,

Inspeetion trip to the Humble 0il
end Refining Company; Sen Jacinbo
Monument; Battleship Texas; New
$100,000,000 Houston Medical
Center; etc, Meet in lobby

8:45 a,m.,

Dinner Mesting of the Executive
Committes. Mest in lobby
T7:20 pem.

JANUARY 18, 1951

§:00-9:45 A.M.

10:;00 A.M.-12:00 Noon

12:00 Noon-1:15 P.M.

1:45 P.M.

To be supplied
later

To be supplied
later

6:30 P,M,

Open House - Engineering Drawing
Department, Anchor Hall

Registration and conducted tours
of A& M

Welcome - President
M.T. Harrington of

Drawing | Texas A & M.
Divisiocn | Response -~ Prcfessor
Luncheon |Ralph 8. Paffenbarger,

Chairman Drawing Divi-
gicn of ASEE

DIVISTON FROGRAM

"The Design and Development of
the Agricultural Airplens™ -

Fred E, Woick, Research Engineer

and Distinpguished Professor of
Aeronautical Engineering, Texas
A& M,

Dinner Meeting - Memorial Student
Center

Mugic - Bryan High School
Acapella Choir

Humorous - The Future We're
Headed for It - Cayce

Moore, The Nation's Most Famous
Barber

Spesker - "The Future of
Plastieg™ - Elgin B, Robertsom,
Texns Professional Engineer

SATURDAY, JANUARY 20, 19581

8:00-11:30 A.M.

Names to be
supplied later

To be supplied
later

Descriptive Geometry Film-Committee
to Evaluate:

1.

3.

4,

MTechnical Drawing Curriculum Leading
to m Bachelor ef Science Degres" -
Professor H. C., Spencer, Dirsctor
Technical Drawing Department,
I1lincis Institute of Techmnology.

Discussion:

"A Re-Exemination of the Methods of
Teaching Besic Drawing" - Professor
H. L. Benry, Associate Professor of
Mechanical Engineering, Louisiana
Polytechnic Tnatitute.

Discussion: 1. Professor R, M.
Colemen, Department of Engineering,
Texes Western College.

2.

This is the progrem as of September 28, 1950, when
copy was submitted to the Journal of Englineering Draw-

ing,

The final progrem with blanks for hotel accom-
modations snd advenced registration will be mailed mem-

bers of the Drawing Division in December, 1850.
Reservations are to be returned to Professor B. F. K.
Mullins, Engineering Drawing Department, Texes A & M
College, College Station, Texas.
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of Natural History, New York

On the shores of Easter Iéland, in the far-dff South Pacific, there
stand a number of mysterious heads, forty, fifty, sixty feet high,
carved from stone, with shadowed eyes that have gazed for cen-
turies across the sea toward Polynesia. Who carved these bleak
and brooding figures, whence their sculptors came, what the
stricken shapes may be trying to say ... perhaps no one will
ever know. Perhaps again the only message is the wonder that

aboriginal men possessed the talent and ability to cuttheseshapes.

But here again is testimony to the claim that talent and abil-
ity are possessed, not by one man, not by one race, not by one
age, but by all men of all times.. . requiring just the right
spark to ignite the flame . .. requiring just the right opportu-
nity and environment to raise the level of performance among

all men to heights now reached by only a few.

Certainly if an educator is to be dynamic, hopeful, optimistic,
such is the position he must take with respect to the youngsters

in his charge. Such must be his creed, his curriculum, his norm.

And when he takes this first big step, then all other steps must
be taken in conformity. There can be no statement that the whole
isimportant and that the parts are not. No saying that a young-
ster’s future is unlimited if his present contradicts it. Ideals
cannot be clean if the approach to them is shoddy. No instruc-
tor in mechanical drafting, for example, can expect much if the
supplies and instruments his students use are cheap, carclessly
chosen . .. proof of a vast indifference . ... contradicting all for

which true education really stands.

EUGENE DIETZGEN CO.

Chicago - New York - San Franciscé « New Orleans - Los Angeles
Pittsburgh = Washington - Philadelphia + Milwaunkee

Dedlers in AN Principal Cifies

EVERYTHING FOR
DRAFTING AND SURVEYING

{Printed in U.S.A.)
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RESPONSE—A SPEECH

Prof. F. G. Highes
University of Iowa

Mr. Chairman, Ladies and Gentlemen:

I find it difficult indeed to express my deep
" approcistion. Words are, as we teachers of graphics
so well know, such impotent tools; and when used by a
teacher of graphics to convey sentiments so near the
heart they become indesed of uncertain worth. So allow
me to say simply end sincersly thank you, and to
amplify this brief but genuine acknowledgement with a
few ideas.

I trust you will permit me to anccept this award
a5 an expression of prefessional approval of accom-
plighment you consider worthy of recognition. T hope
you will grant me the right to assume this honor as an
expression of personal regard from collesgues with
whom T have long been privileged to mssociate. T
would like as well fo accept this recognition as an
indication that you and I believe that we have more to
do than meset our classes, that you and T owe it to our
students, to ourselves, and to our profession to de-
vote our talents also to the great purpose of advanc-
ing lmowledge in ocur chesen field.

Because I am the first recipient of this award I
deem this occasion merits more then a Tormal expression
of thanks. 8ince I have known. for some weeks that I
was to be thus honored, I have written what I have to
say both because I wish to be brief and bscause T wish
you thus to appreciate that I have given consideration
to these remarks.

The mantle of distinetion is seldom a single-
handed achievement. There are cthers in this division
as deserving as I. T would tonight remind you that in
this chosen field of ours there are many whose in-
fluence, whose accomplishments, and whose contributims
we shall always remember, Some of these are no longer
with us. Some have retired from active service. Some
of these you know, Some are here tomight. To these
and to this division I owe much. In receiving this
award T would like you to conmsider that he who stands
here and speaks is but the representative of all of
these and of this great division which has inspired
and stimulated its membership to greater accomplish-
ment.

Even from & person who has been singled out as I
heve tonight a discourse on the factors which win
promotions and influence desns might seem presumptious.
But permit me to remind you that T am a charter member
of this division, that I am probably its cldest member
in apge and in years of service, end that less than
half a dozen members of the A.5.E.E. have been members
of the parent body longer than I. From such & back-
ground I have arrived at certain conclusions. Like
auxiliary views which clarify oblique situations on a

drawing, perhaps these comments may be helpful in the
personal assessment which every teacher should
periodically undertake.

By all means take yourself seriously. The teach-
ing of engineering drawing 1s an important job. Your
teaching, your thinking, your perscnality will have a
lasting influence on the development of some raw mate-
riel intoc a finished product. The courses you handle
are admirable tools for the processing of uwniformed
and undeveloped young minds inte efficient and
competent thinking devices. The high standards you
sot and demand from your students inevitably become.
gages in Tuture work snd in future character. What
you have chosen tc do challenges you in countless ways
to give the best you have and to accept nothing less
then the best from your pupils.

Earlier in these corments I sald you and I believe
we have more to do than meet cur classes. If there is
one obligue area in the whole picture I am endeavoring
to draw for you tonight where supplementary and auxi-
liary reenforcement is needed, this one I would con-
gider our best example. This is the area where teach-
ing ends, snd general usefulness begins., Usefulness to
your eollemgues, usefulness to your department, use-
fulness to your faculty, usefulness to your collegs
goon eostablish you as a valuable man whose services
extending beyond the clagsroom make the cverall manage-
ment and conduct of the institution smoother. Of
course, I recognize the endless hours of so-called
extra-curriculer chores, the tiresome and dreary com-—
mittee meetings, and the uninspiring routine of much
of such labor. But such labor ias part of the institu-
tional progrem, it has to be done by some one. As
engineers you are prepared to do it well.

Cn the entrance door to our engineoring building
there is lettered this golden statement: "The bast
asset the engineering profession has is its reputation
for honesty." That is a general belief and widely
accepted, Within colleges and without, people have
come to trust engineers, have come to consider them men
of unshekeable intsgrity. What a priceless trait to
cwni{ What an invaluable contribution to edueation, to
industry, to government. It behooves us tec more than
teach, Education certainly can use qualities which are
characteristic of engineering minds.

Especially is this true in deliberations and dis-
cussions and decisions where weariness, inertiam, lack
of stamina, sheer boredom, timidity, or lack of conviec-
tion may cause men to say yes with lips while believing
no with mind. Courageous and constructive opposition
is, to my observation, the most valuable end hardest-
to-get quality in educational discussions. In

(Continusd on page 34)
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APPRECTATION OF ENGINEERING DRAWING
AS A BASIC ACADEMIC STUDY

Stemley 5. Radford, Assistent Professor of Engineering Drawing
Michigen Stete College, East Lansing, Michigan

Introduction

It appears that thers iz a need for engineering drawing
teachers te teach their students not only how to draw, but to
instill an eppreeiation of engineering drawing and to emphesize
its significence es a basic academio study in the training of
an enginesr. )

Many students enter collsge directly on gredustion from
high school with varying degrees of preparation in technical
drawing -~ renging from nc previous training to 1, 2, or 3
years of work with varying time allotments in the high schools
from whence they come, The quality of their previous training
varies considerably. Most beginning college students heve had
very little opportunity to werk in industry so they do not have
an adequate basis for Jjudgment as tc the significence and value
of engineering drawing and descriptive geometry courses for
suzgess in engineering work.

The writer, after spending 14 years ms a teacher of
teohnical drawing and machine shop work in public high schools
and trade schools and 14 years ma teacher of engineering draw-
ing end deseriptive geometry at Michigan State College -- was
privileged to serve as a part-time engineering placement
counselor during the college year of 1948-49 to some 440 engi-
neering seniors and graduste students. Meny personal inter-
views with senior students about to graduste are confused by
the camplexity end varled speciml phases of modern industry
as indieated by the question frequently msked —-- "Just where do
1 fit into the industrial pieture?™ Or, "which Jcb em I best
prepared to excell in?" Oreduating seniors frequently acospt
what eppears to be the best job availeble end coften find very
little vae for some of the specisl option courses taken in
college, During their initial industrial experience, they are
required to apply their knowledge of besic enginsering atudies
such as methematics, english, engineering drawing, sdvanced de-
sign, and releted shop, field, or construction courses. After
gradustion, meny young enginesrs realize a need for more work
in engineering drewing and design to meet indusbrial training
program roquirements.

Field representatives from both large end small industries
coming on csmpus to lnterview graduating semiors for employment
frequently ask the guestion, "Why is it that meny engineering
students are adverse to working as draftsmen during their
initiel industrial training experiencet™ Or, "why do some
students regard work in industrial drefting rooms as 'dead-end
jobs1?™

Questions such as these indicates that counseling and
guldance of prospective engineering students in high schools
and of engineering atudents in colleges and universities is not
what it should be or is still inadequate in aome respects.

The purpoas of this article is to stimulate thought and
digoussion relative to the value and place of engineering
students to meet industrianl requirement for suscess in the many
and varied phases of enginesring work,

The discussion whieh follows in the form of key guestiona
and answers serves to define englneering drewing, trace its
historieal significance emd development as & basic academic
study, its practical and cultural value to the students, its
contribution to the techmnologloesl and scientific progress of
our country, ite place in industrial training progrems, and to
summerize current industrial trends of thought reletive to
enginoering drawing in it, and finally to arrive at a few basic
conclusions which may be helpful to engineering curriculs sbudy

‘of anelient atructures,

committess, scheol adminietrators, teachers, counselors, and
students, locelly and slsewhere, ’

Discussion

Question #1, How is enginesring or technical drawing defined?

In general, engineering or technicel drawing mey be de-
fined as a "universal graphic language" utilized by engineers,
designers, and technicians to convey their ideas of mechanical
design and construction to skilled artisens, mechanics, end
traedesmen employed in creastive and wuseful engineering work. It
is the languege used by engineers esnd architects to develop,
record, end transmit their ideas to those who are to sxecute
their designs.

Specifically, engineering or technical drewing may be de-
fined as the grephic srt and scienee of shepe description of
any object with clarity end accuracy as to its form or contour,
size, finiah, color, end details of coastrudtion.

What can be gald of the significence of engineser~
ing drawing in ancient times?

Questicn #2,

In ancient times, architects end construction engineers
made use of teechnical drawings, both free-hand smd mechanical;
to portray graphically thelir ideas of design end construction
g8 applied to various types of public structurss such as tem-
ples, ooliseums, bridges, roads, and military fortificetions.
Hand tools end utensils, weapons end boats, utility and artis-
tie structures, were eslso objects of study by all the early
civiliretions. The Egyptians, Tebrews, Greeks, and Romans mede
successive contributions &8 evidencod by graphienl sketches and
drawings recorded on the wnlls of oaves, those unearthed by
archeologiats from the tombs of ancient kings, and the reéorded
evidence in the Bible, WMen in ancient times were forced by
necessity to develop their mechanioel ingenuity end creative
ability to meet the damgers from wild bemsts, floods, fire,
femine, diseesse, and other warlike tribes or peoples threaten-
ing their very existence. The civilizations thet grew strong
and survived were those that developed capable Ieaders,thinkers,
and mester-craftsmen ‘o plen, organize, and supervise the work
of fellow-eraftsmen, who in turn guided the work of meny slave
laborers in the erection of beautiful and ormete temples, irri-
gation systems, end military wesapons end fortifications. Intri-
cate end ormaete hepd carvings found in oriental temples in Indie
and China, end those found in the ruline of ancient civilizations
in Central end Scuth -Americe, indicetes the sxistance of a
highly developed apprentice system of education in which the
knowledge end sklll of the father, or master-craftsmen was
papsed on to his sons or to other Jouths who were apprenticed
to him,

The master-creftemen was the design enginesr of aneient
times, He acquired his treining in the school eof practical
experlence. It was he who trecod the designs on the trestle
board end guided. the activitles of fellow craftsmen end workers,
Design engineers wors held in high estesm and regard by their
king or ruler, These men were "the brains" behind the ruler
or leeder and even though they often received little credit
end their nemes were not recorded in ancient hiastory -- who
cenl belittle the magnitude of their mchievemsnts when one con-
siders the feats of bullding construetion with the limited
power facllities availeble in thelr time. Onme can only marvel
at the beauty and symmetry as well es the strength and grandeur
Even todey, the ruins of meny enclent
structures evidence the careful planning, constructive imagina-
tion, skill end mechenicel ingenuity of the designers end
craftsmen of encient oivilizations,

1 . . : s
Technical Drewing -~ Gleseoke - Mitchell =~ Spencer, p, 1; The Macmillan Co., New York, N.Y,, Publishers,
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The chief point of historical significenee in the work of
encient designers, construction engineers, and craftsmen liss
in the fact that many of the most beautiful temples were built
as en expression of their worship, love, and loyalty to their
Gods or rulers, This faoct is evidenced in the question cnce
asked of & stone meson, who was busily engaged in fitting
building stones in the temple wall with meticulous care --
"Why do you spend so much time at such menial lehor?™ The
answer came quickly -- "Sir, I am building a cathedral }"

Are we as industrial arts and engineering educators
developing this kind of spirit end pride in worlmenship in our
students who become the craftsmen, designers end procese engl-
neers of todey? Are we developing en mppreciation of the value
of technical drewing and desipgn es a fundementel tool of ex-
pression?

Question #3. How did engineering or technical drawing develop
89 e basic academic study?

Engineering drawing had its earliest beginnings as an
scademio study in s Roman trestise on architecture by Vitruvius,
in 30 B.C., in which he referred to projection drawings for
gtructures, but it wes not umtil the early part of the fif-
teenth century that the theory of projections was well
developed by the Italien architects -- Brunelleschi, Alberti,
end others.

The theory of projectlon drawing was advenced to an
scademic study by the French methemetician, Gaspsr Mangd, nesr
the end of the eighteenth century, This development of the
theory of orthogrephic projection provided the basis of des-
criptive geometry, the science which itreats of the graphical
description of objects of three dimensicns end provides exsr-
cises designed to trein the mind to visualize end to solve
space 'problems.2

In the subsequent development of engineering drawing and
desoriptive geometry texts, both Furopean and American authors
utilize the seme baslo principles of projection with some
varintions in the practical applicstions or usage of them. The
continuity of effort by meny capable suthors and teachers in
developing better methods of presemtation, with a 1liberal use
of visual aids of all kinds, the application of technical
siretohing snd drawlng to precticsl engineering problems end
projects to stimulate student interest and ebility to visuallze
graphical solutions, the utilization of objective type tests,
and systematic methods of checking and grading drawings -- hes
gontributed much to the ultimate success of engineering
graduates in not only the many specisl phaeses of englneering
work but also in such major fields as education, business, law,
end. others.

The contribution of technical display drawings, unused
metérials, tools and fizbtures, illustrative brochures of
mechanicel devices by industrial employers to englneering
drawing departments hes sided in the development of enginesring
drewing on & practical basis.

The esbablishment of policiea favoreble to the employment
of engineering drewing teschers for summer work or for longer
periods of time by industrial employers has contributed to more
efficlent teaching in line with actual industrial practice.

The development of enginsering drawing to lte present
gbatus as a basic academio study in the enginesring curricula
is the result of sound basic teaching by mature end expsrienced
engineering drewing teachers end their supervision of younger
teachers to eneble them to do efficient and inspiratiomal
teaching.

Question #4. Why is engineering drawing considered e basic
ncademic study in the engineering school curri-
cula?

Engineering drawing is quite gemerally recognized as one
of the basie studies in the training of engineering students
bacause of its practical and cultural value.

From the preetical standpoint, the beginning engineering
gtudent finds e need for immediate use of engineering drawlng
in other related acedemic and shop subjects. The ebllity to

read snd make technical sketches end drewings and to apply
layout methods learned in drawing courses is a necessity in
beginning courses in pattern-making, machine shop, foundry,
shoot-metal and forge shops. Engineering drawing problems re-
quire the practieal applicstion of arithmetic and some usage of
slgebraile Formule snd trigonometrie functions to arrive at
pecurate solutions, Some related shop knowledge is taught in
engineering drawing courses relative to good mechanical con-
struetion, shop terminology, and the usege of machine tools and
processing methods.

Descfiptivc geometry develops the ability of the student
to visualize and apply the principles of orthographic projec—
tion to the solution of space problems, It is useful in the
solution of intersection end development problems frequently
encountered in building construetion and mechanical equipment
such as pipes, sheet-metal ducts, eave-troughing, cornice
deteil, end roof intersections. It is =lsc used extensively in
auto end sirplame body "lofting" which involves full size lay-
out of sheet-metal intersections and developments of curved and
warped surfaces. Descriptive geometry is frequently used to
make grephicel solutions of mining, geology, and other mathe-
meticel problems of a gecmetrical nature.

Engineering drawing and descriptive Beometry courses mre
taught to provide s foundation in fundementel prinociples during
the first year of college work. A%t M.3.C., two terms of engi-
neering drawing end one term of descriptive goeometry with
approximately 10 weeks per term of actual classroom inatruction
is provided, after teking out the time allotted for registra-
tion, holideys, and final examinations. The engineering stu-
dent epplies the basic lmowledge end techniques learned in
thess courses to the various design and speciel option eocurses
given during the third and fourth years such as machine deslgn,
Vinematics, tocl drewing end design, time end motion study,
processing of materials, thesis studies, and special research
projects.

Free-hand sketching and teohnicsl drawing is used by the
engineering student to seme extent in physies, chemlstry, and
engineering leboratory experimental reports to illustrate the
mechanical set-up of laboratory equipment and its functioning.
It ig also used to illustrate sales, produectlon, safety, end
business statistics im the form of cherts, graphs, end posters.
The various forms of pictorial drawing end production illustra-
tion utilized in texthocks and industrial service publicetions
pre indieative of the many and varied uses of engineering
drawing and its practioel wvalue,

From the oultural viewpoint, ths engineering student
develops qualities of mind such as the power to visualize end
creative imagination, end to apply the basio principles of
projection end dimensioning -- along with basie skills in
mensuration snd mathematics, free-hend sketching and graphical
analysis, utilizetion of drafting instruments and equipment,
end free-hend placement of dimension numerals end lettering of
goneral mnd specific explanatory notes.

Engineering drawing perhaps more than any other academlic
study requires e high degrec of physieel and mentel coordina-
tion of hand, eye, and brain. Practioce is necessary to become
skillful in the rendering of gquality drawings. In beginning
courses, studenmts ars apt to make meny mistakes in compubation
and layout., Where there is more student inmecuracy, the
groater the necessity for a oless period long enough to make
pllowsnees for errors end correction of them. More time is
negessary for thorough teaching of beginning students then is
usually the case with advenced students.

The exacting nature of engineering drawing and descriptive
geometry courses comtributes directly to the fermation of such
desireble work habits as -- aceuracy, neatness, thoroughness,
solf-relianoe, patience, and perseversnce in self-improvement
in technieal work. Techniecal sketohing and drawing develops
the students sense of proporticn and praotical judgment in
design. A good designer is essentially a technieal artist with
sn appreointion for beauty end propertion as well as strength
end utility in desigu,

(Continued on page 27)

27echnical Drawing, Giesscke, Mitehell, Spencer, p. 1, The Maemillen Compeny, New York, .Y, Publishers.



FUNDAMENTALS OF ENGINEERING DRAWING, Revised

By WARREN J. LUZADDER, PURDUE UNIVERSITY

Every piece of instruction the student needs to make steady progress through a course in technical drawing is in
this comprehensive book. It is extremely valuable because: '

® FIRST: It explains every single step in making every kind of technical drawing.

e SECOND: These explanations are written in crystal-clear terms the student can easily understand, and they are
tlustrated with graphic clarity that heips the student understand at once just how to proceed.

® THIRD: The entire book is skillfully and logically organized so the student can locate any piece of drawing in-
formation within a few seconds. He soon learns to turn to it confidently whenever he needs further enlightenment
on any point whatsoever.

Over a thousand skillfully planned illustrations show all types of drawing equipment,

Published 1946 ® 521 Pages ® &" x 3"

PROBLEMS IN ENGINEERING DRAWING, New Third 'Editim

By WARREN J. LUZADDER, J. N. ARNOLD; PURDUE UNIVERSITY; and F. H. THOMPSON, UNIVERSITY of
CALIFORNIA {BERKELEY)

The 71 worksheets in this new edition are in the form of partial layouts. In basic drawing courses they make possible
the presentation of the maximum amount of subject matter within a limited time. One-half of the problems are
entirely new; those retained from the previous edition have been redrawn, All lettering has been made uniform.

Published September, 1950 @ 71 Worksheets ® 814" x 11"

DESCRIPTIVE GEOMETRY

By EARLE F. WATTS and JOHN T. RULE, MASSACHUSETTS INSTITUTE of TECHNOLOGY

® It trains the student to solve any given problem by whatever method is simplest——direct, Mongean, or mathe-
matical. The speed and accuracy of graphical methods, either to replace or to supplement numerical methods, are
emphasized.

® It concentrates of fundamental problems because, in the authars' view, "Any space problem capable of solution
can be solved by analyzing it in ferms of the fundamental problems and carrying out the construction indicated.,"

Published 1946 ® 301 Pages & 4" x 9"

PROBLEMS IN DESCRIPTIVE GEOMETRY

By EARLE F. WATTS and ARTHUR L. GOODRICH, MASSACHUSETTS INSTITUTE of TECHNOLOGY

Designed to correlate with Watts' and Rule's DESCRIPTIVE GEOMETRY, these problems illustrate the basic princi-
ples of the subject.

Published 1946 ® &4 Plates & 814" x 11"
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PROJECTED TRIMETRICS

Ernest J. Zellmer, Instructor,

Washington University, St. Louis.

Pictorial representation, of one form or other,
has become increasingly popular in the engineering
field. Isometric drawing was one of the first pictorial
methods to be widely used and probably is still used
more than any other form. Itis simple and generally
gives a fair to entirely adequate picture of a large per-
centage of objects. There is no scalar diffiqulty, the
three scales being equal (0. 81 of normal length); actually
in practice, the scale values are neglected and the di-
mensions laid out to full length, thus resulting in an
over-size, but correctly proportioned drawing. How-
ever, too frequently, the angle of inclination required by
the 30° isomeiric axes does not show the object to best
advantage and may give a mis-leading representation.
Thus it then becomes necessary to use another projec-
tion or accept an inferior pictorial. The Dimetric pro-
jection is more flexible than the Isometric, but most
flexible of all is the Trimetric and, inasmuch as it of-
fers no more difficulty than does the Dimetric, the ad-
vantage of this method becomes obvious. Figure 1 is an
example of the advantage of the Trimetric projection
over the Isometric type. The Trimetric allows the in-
clined portion of the bracket to be shown at-the same
time as giving a very good view of the bracket. While an
lsometric drawing of this object could show the under
portion, the major surfaces could not be shown in the
same view. Two Isometric drawings would thus be re-
quired to express the same features.

ISOMETRIG PROJEGTION TREMETRIG PRCJEGTION

Fig. it

Trimetric projecﬁon allows an unlimited choice of
angles for its principal axes; therefore, the object can
be tilted as necessary to bring ''its best face forward."
In this manner the desired details of the part can be
properly emphasized, With a little experience and fore-
thought, a wise choice of angles can be made to obtain
the best effect. Figure 2 illustrates the angles 8 and §
which are the apparent angles of inclination of two of the
three axes of the Trimetric., For the purposes of this
discussion, it will be considered that one of the axes

ORIENTATION OF ORTHOGRAPHIC VIEWS

FOR
PROJECTING TRIMETRIGS.

Fig. 2

will be aligned with the vvertical? (90° to the T-square)
directlon on the drawing. This will be done for simpli-
fication though this axis may, of course, be chosen at

any desired angle; however, to use the table to be later
discussed, we will consider the '"horizontal” direction to
be perpendicular (on the drawing) to this #vertical" axis
no matter what the latter's inclination. InIsometrics,

the angles of 0 and fi are each equal to 30° andthe drafts-
man's only choice is which three planes will be shown;
there is no choice of erhphasizing the important surface
and diminishing the less important ones as they are all
equallyrepresented. InTrimetrics, by properly choosing
the angles of the axes, the most important face can be
made predominant, the next most important emphasized
to a lesser or equal degree and the least surface mini-

mized. The only limitation of the angles @ and ) is that
their sum must be less than 90°; if their sum is 80°,
then the resultant view will merely be an orthographic
one showing one plane true size, and not a pictorial at
all, :

Figure 3 illustratesfive different cheoices of angles
and shows how the major surfaces of a cube can be shown
to varying degrees depending only upon cholce of axes.
In Figure 3a the front view shows best and the top and
right side views are approximately equal in proportions.

‘In 3b the right side view is largest and top and front ap-

proximately equal. In 3¢ the top is shown best, with
right side and then front following in that order; simi-
larly then, on to 3d and 3e and to whatever variations
required.
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COMMONLY CHOSEN ANGLES

Fig. 3

By these same figures, itis readily seen that the
scales along the three axes are not equal values as they
were in Isometric drawings. Because of the variable
tilt, the angle between the line of sight and the planes of
the object is different for each of the principal planes.
The foreshortening of the object along the three axes is
then a variable quantity and a properly determined scale
is necessary for each axis, Here then, is the principal
reason for the slow growth of the use of this type of pro-
Jection. Time had to be consumed constructing the three
scales necessary for each set of angles that might be
chosen. As long as only a few standard sets of axial di-
rections were used (such as is represented by Figure 3)
these scales could be made up in advance and used re-
peatedly thereafter. However, this resulted in consi-
derably reducing the flexibility of the method and limited
its value. There are on the market several such sets of
trimetric scales available for two or three standard
choices of 6 and .  But to use Trimetrics to its full
capabilities, one. must not put a strait-iacket on the
method. Even when the scales are available, there is
still a bit of time lost in having to pick out the proper
scale for each measurement; however, considering the
advantages, this small factor is negligible. In spite of
the above-mentioned handicaps, much use has already
been made of Trimetrics in Engineering Drawings, for
it admittedly does give the best end result. The aircraft
industries have in particular made much use of this
method; Glen L. Martin Company and McDonnell Air-
craft Corporation being outstanding examples. Pictorial
forms came into their own during the last war when it
was necessary to use unskilled labor to make intricate
machine parts. These people had only a minimum training
in blueprint reading and thus pictorials were vitally ne-
cessary. Pictorials in service manuals made field ser-
vicing much easier because of the clarity of the drawings.
Thus the field for pictorials, and for Trimetrics in par-
ticular, is very large and very important.

This articie will discuss a simplified methed of
making Trimetrics that was originally developed by
Professors T. H. Schraid and L, Eckhart of Vienna,
Austria and which has been further facilitated by the
cormpilation of the table discussed below. This latter
development was made by Professor H, E. Grant of

Washington University, St. Louis, Missouri. In this
method, the need for specialized scales is eliminated
and the pictorial is made by simple projection from two
orthographic views. The two orthographic views are
properly oriented on the drawing and corresponding
points are projected to the pictorial thus quickly com-
pleting it. Very seldom are pictorials drawn when the
orthographic drawing of the part is unavailabie, and
therefore, no extra work is required by this method as
the necessary views can be cut from & print, properly
oriented, fastened to the paper by scotch tape and the
resultant pictorial made. In some cases, three ortho-
graphic views may be required, but generally two are

sufficient. Figure 2 will illustrate the method of pro-

cedure to be followed,

Now, having a general outline of the process, we
will consider a step by step progression to turn out a
completed Trimetric projection. The first step is to
decide which surfaces of the object are to be stressed in
order to present the best possible representation of it.
Having decided the way the object is to be shown, then
the angles of 6 and P must be considered so that the ob-
ject will appear as wanted. Here again one might refer
to Figure 3 until past experience would diciate the ne-
cessary choice. The only caution that should be inter-
posed here is the reminder that the angle sum must he
less than 90°, A general summary of results would
show that if @ and § are small, the top is minimized
while front and side views become large. If they are
large, the top view takes predominance and the front
and side views are smaller. A small angle for 6 or [
will mean that the adjacent (to the angle involved) face
will become large, while a large angle means the re-
verse.

Now havingchosen @ and § and having two or three
orthographic views of the subject piece, we then enter
into the table to find the angles of inclination e P
and @ (See Figure 4). In the table, the values of § are
along the left edge while the values of §§ are along the
bottom. These values are for every five degrees from
zero to forty-five degrees. If, perchance, an angle
larger than forty-five degrees might be desired, it is ne-
cessary to reconsider the choice of the '"vertical" axis
and assignthis name 1o one of the other axes and then set
off values from a new "horizontalv line perpendicular to
this axis and the angles then will be reduced to tabular
values, Having proceeded into the table to the intersec-
tion of the row for # with the column for p, we find six
different values. If we wish to use angular values, then
the values for @ , # , and @ may be used. If greater
accuracy is desired, then the tangent offset values, k, 1,
m, may be used. For the purposes of the initial discus-
sion, let's consider that we will use the angular values.
These angles of a , 4 , and w will then give us the in-
clination of the orthographic views with respect to our
horizontal line, We must keep in mind that the projec-
tion lines to the pictorial from the orthographic views
will be parallel to the respective trimetric axes, AX,
AY, and AZ, where AZ is the axis we have considered
vertical. The projections from the top orthographic view
to the Trimetric are parallel to the AZ axis; from the
front orthographic view to the Trimetric are parallel to
the AY axis; and from the right side view to the Trimetric
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are parallel to the AX axis, The orientation can he
adapted to any of the other principal views or to any
views whose lines of sight are mutually perpendicular.
The base of the right side view is inclined angle @ to
"the horizontal, the base of the front view is inclined at
angle 4 to the horizontal, and the right edge of the top
view is inclined at angle «w to the horizontal. If de-
sired, the tangent offset values k, 1, m, may be used
noting that the tangent of angle "X" is side opposite over
the side adjacent and that the tabular values assume that
the length of the adjacent side is ten inches. To take an
example, if @ is 15° and § is 30°, then =< iz 12°22', 8 is
7°13', and w is 55°44'. These angles are given to the
closest minute though for normal use they may be used
to the closest degree or half degree. Similarly the cor-
responding values for k, 1, and m are 2,192, 1. 268, and
14. 679 respectively. The orthographic views to be used
are then placed on the drawing at a convenient distance
from the areato be occupied by the pictorial suchthat the
projections are parallel to their corresponding axes and

Fig, 4

becomes doubly irksome if the drawing is to be inked.

However, for most purposes, an approximate ellipse is
completely satisfactory and the four center method, which
follows, will he accurate within a few percent of the

actual values. If the ellipse is extremely flat, the error
will increase and may not be satisfactory. In order to

use this "four center" method, it is necessary to obtain
the major and minor diameters of the ellipse. These can
be determinedby projection as isillustrated in Figure 6.
The major diameter is always the true value of the dia-
meter of the circle. It is obtained by projecting the con-
tour elements of the circle such as points R and-S of

Figure 6. In the Trimetric, points R and S lie along the
diameter passing through the center of the ellipse and
perpendicular to the projections from the circular view
of the circle. In the figure, these were obtained from
the right side view. The minor diameter will be perpendi-
cular (on the drawing) to the major diameter both in the
pictorial and in the orthographic view where the circle

{Continued on page 33)



16 . JOURNAL OF ENGINEERING DRAWING

SOME COMMENTS ON OBTAINING A QUALITY
SET OF DRAWING INSTRUMENTS

Frof, J, H. Porach, Purdie Thiversity

During the period of the last war manufaoturers were
frustrated in supplying the home market with quality drawing
instruments. Various factors thet need not he expréssed hers
were responsible, Sets of lesser quality were subatituted and
sorved our needs &5 well as some other products manufeetured
then. It is reasomable to suppose, regardless of our thinking
then, and reflections now, thet their use served for e common
good. They provided a wvisuel aid in foousing our criticel at—
tention upon the desirable and undesirable features of drawing
instruments.

After the war improvements were looked for, improvements
in keeping with modern "streamlined™ and funotiomnal desigm.
But as the reconversion period progressed it became apparent
that practically no change was fortheoming: sets lasked the
features for making penciled traclngs used today for reproduc-
tion purposes; sets had more pleces thaen needed and still were
attracting the lnexperienced and unsuspecting astudsmt, Inquiry
through several sources seemed to indicete a reason for this
failure: the teaching profession, among othere, was stlll re-
quiring the so-celled gtendard set. But be that as 1t mey, the
question arose as to what could be done to lmprove the quality
of workmanshlp, design, and materiels, and to help In meking =
better seloction of instruments for our students?

The angwer appeared to be the preperation of a set of
specifiocations which could be used by the menufacturers as a
guide for designing and making the instruments, and by
teachors, retailers, students, and others for judging end
selecting them. How this ldea appeared te others prompted the
solieltation of opinions from drawing teachers, engineers,
draftsmen, and menufacturers who favorably, and in some quar-
ters enthusiasticsally, subseribed to it, With this CNCOUraEe—~
ment Purdue's drawing staff indiceted a willinpness to lemd it-
self to the development of spedificetions for instruments
needed by its students only. This limitation was quite logieal
as the staff could not reflect the wishes of everybedy. Yet it
did recognize thet the needs of other schools are similar to
thoge of Purdue. Aind finelly with the menufecturers giving
their woices of approwal, the groundwork was lgid for the
preperation of the specificatlons,

The following 1g m brief resume of the procedure, The
members of the design departments of the warious schools of
engineering at Purdue were asked to indicete their needs rele-
tive to kind and number of pisces, and the spread of compasses
end dividers. Later at a meeting of our drawing staff the
number and klnds of pieces to be inecluded in = besioc set wers
decided upon, using as factors for consideratlon: 1) The
minimal pleces needed for drawing and design courses at Purdue
and probeble later use in lndustry, and 2) Present day fume-,
tionsl needs. The pleces solected were a beam compass, large
bow compass, frietion divider, pen to be used interchangeebly
in both compasses and a slip handle, end a pocket carrying
oage,

A questionnaire then waea developed listing for each piece:
1} All ¥mown types, such es ringhead or wishbone type compazses
with center or slde wheel edjusting screw; 2) All known con-
struction features, such as cellet or split leg clamping
serews; thrended or smooth centerpoints; 3) Materials:
aluminum alloys, steel, nickel silver; and 4) Sizes: radius
ranges of compesses; lengths of dividers and ruling pens.

The questiommaires were ciroulated to more then .fifty
drafting teachers, engineers, and draftsmen, snd the data col-
lected were turned over to s committes composed of Professor
Elrod, Mr., Bolds, Mr. Hsmmond, and the writer for preparation
of the preliminary specifications.

The Committee st the outset deliberated on the scope and
wording of the recommendations, Two alternatives were before

it - either to write them in rigld and detmiled form thereby
requiring the menufacturer to design and produce all new
pieces, or %o be flexible and genersl permitting the use of
exigting satisfactory pieces, a.nd/cr the partial redesign of
nearly satisfactory piecea. The latter was chosen as the
guide. The prelimlnary draft was prepared, ciroulmted to the
same pecople for sriticism, discussed at smother meeting of the
staff and then returned to the Committee for revising, The
Pinel dreft was epproved by our staff at its meeting on

23 March, 1949, Coples were sent immediately to the wvarious
manufaoturers and deelers,

To obtain the resctions and comments from ex entirely dif-
ferent sourve, the reccrmendatlons and a note of explenation
wore gent to a mumber of chilef snglneers and shief dreftsmen.
The Committee was gratified to hear that these men mnot only en-
dorsed the movement but gave enthusimstie approval to the
specificaetions,

The speoifications es finally approved appear st the end
of this pmper, In submitting them it is not intended to convey
+that they are exhsustive, or perfest. Such compilations seldom
are. 8o far, however, they have served their purpose well.

It might be of interest at this point to list the remsons
for including certain items end restrictions in the-originel,
and suggestions for edditions and medificetions that now might
te made after having used them several momtha. These will be
grouped under the same heedings as found in the recommendationa.

On the BASIC SET

The besm compess is used extensively in design courses at
Purdue; and while not of major necessity in our drewlng courses,
1t 18 a oomvenisent tool to have.

The bow compass capabls cof drawing both large end small
cireles was selected rather than the large friction heed and
small bow compasses., This type compess, within 1ts radius
limits, is capable of producing the dense black lines needed
for pemeil tracings.

Inking practice is gradually belng eliminated from the
drafting rooms, but occasionally the need for it atill arises.
We think a small emount of time devoted to it 1s desirable in
our teaching program. In view of these faectors the mumber of
pens - ruling pens, bow pens - should be reduced to & minimum.
One pen is sufficient and in addition to belng lesa expensive
than three, there is a further adventage in having one pen
gerve in all compesses snd asg & ruling pen. The pen can he
chenged quickly from one unit to another without having to be
reset, refilled or recleened es would he the case if three dif-
ferent pens were used,

On ‘the GENERAL REQUIREMENTS
If these were to be revised, ths following might be added:

' Thumbscrews shall heve a minimm diamster of 5/16 inch.

Clamplng end edjusting sorews shall be of the cap screw
rather then of the bolt and nut prineciple.

Load holders shall not hawe blind holes.

Lead holders shall he capeble of receiving leads the dia-
meters of which are commomly in use either in the wooden or
mechenlcel peneils.,

On the BEAM COMPASS

3/16 ineh standerd key stock and a coupler wers specified
so thet the bemm capacity could be rather emsily lnereased and
at a minlmum of expemse. Longer lengths of bars are usually
reedily evailable in compeny stock rooms or supply houses. In
colleges extra lengths. can be set aside to serve dspartments!
partlcular needs.
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Cm the BOW COMPASS

The threaded centerpoint facilitetes adjusting when the
compess is in the nearly-closed positions.

The frietion head type with center scrow was overlooked
when the original dreft wns prepared snd should be inecluded.

Another item to be added suggests that a knee joint should
be provided either in the pen leg or in the pen itself to per-
mit inking lerge and small cireles.

On the SLIP HANDLE RULING FEN

The gradusted thumbsorew wes ineluded as a partieular aid
to the Inexperienced and infrequent user of the pen.

Two mdditional comments might have been added: One would
have reference to the knee-joint required either in the pen 1t-
solf or in the pen leg of the bow compass; the other o the ’
faet that the nibs should have curvebure in oppesite directicns
to permit using the pen egainst streight or curved guides.

On the POCKET CARRYING CASE

In writing the recommendations for this unit, the Commit-
tee, at thie stage, had beoome apprehensive of the oost of the
gomplete set. To effect some eocnomy the Committee recommended
an inexpensive omse, There 1s ne serious objection, however,
to m better cese if the totel cost of the set and the guality
of the instruments are in keeping with each other.

A recommendetion specifying finger lifts for all "flat”
pieces should heve been added to thls wmit.

A festure not prescribed in the recommendetions is a
formed recess to accommodete smell bow dividers as needed only
by our Mechanical Engineering students in a later year. The
recess should be filled with s dummy block to be removed when
the divider replaces ib.

The progress to date should be of material interest. of
the meny compenies receiving the recommendations, four have
sutmitted hand-machined prototypes representing their inter-
pretations of these recommendations, and others have indiceted
they were working on their patterns. Scme sets have besn ro-
gubmitted twice, nnd each modification showed a noticeable im-
provement over the cne preceding. The staff exemined each
eritically and prepared detailed lists of suggested improve-
ments that were passed on to the menufacturer.

Hew design and clever little comstruction features have
been introduced. How well these will stend the test of contin-
ued usege remeins to be seem, but ell appear at this writing to
be sound, One set is completely mew in both design and shapes
of sections; snothsr is nearly so with medified design to one
part; while the remeining sets ere combinations of new and
pertially new designs, and stock parts.

The Gremercy Import Company has submitted its third ver-
sion and sets are now in producticn, The Fugene Dietrzgen Com-
pany likewise has sutmitted its third modification. The
Keuffel end Esser Company and the Frederick Post Company have
just submitted their first interpretetions. 41l are striving
to put forth A-1 sets which conform to the reccrmendetions
given them. Their gesl is to have them in produetion imn time
for delivery in September 1550,

Perheps few realize the time, effort, and money being
spent by these companies in thelr attempt to develop further
the general qualities snd functional designs of instruments.
It is a btremendous undertaking for which we are grateful, We
as temchers should be critieal of the instruments snd mate-
rials recommended to our students, since what we require is a
reflection upon our Judgment, And if we ara careful, then we
are in effect helping these and other companies to produse the
kinds of instrumenta we desire, and all should be mutually
benefitted.

Appreciation and thenks are likewise extended to the
engineers, draftsmen, and others whe contributed to the en-
hanoement of these recommendaticns.

REQUIREMENTS FOR A BASIC SET OF DRAWING INSTRUMENTS FOR
STUDENTS IN THE ENGINEERING DRAWING COURSES
AT PURDUE UNIVERSITY

RECOMMENDED BY THE ENGINEERING DRAWING STAFF

The purpose of these specifications is not to set up any
one design or type of instrument as e standard, nor to recom-
mend eny certnin sssortment of Instruments as the ideal set,
but %o preseribe e "basic" set of instruments such that when
built eccording to the intent of the requirements hersin
enumerated snd described, will be adeguate for ell Engineering
Drewing courses and setisfactory for professionel use. AAdi-
‘tionel pieces way be added for specialized courses or indust-
rial spplications.

BASIC SET

The basic-set shall inolude:

1. Beem compAss

2. Bow compass

3, Friction divider

4, Slip hendle ruling pen.
Pen to be used interchangeably with both
COMPARSHEE .

5, Pocket carrying case

GEWERAL REQUIRENMENTS

411 instruments shall be made of corrosion resistant mate-
riels such as hard nickel zilver, eorrcsion-resistant steel, or
herd aluminum =1lloys, Parts of the ingtruments such as screws,
springs, Tulerums, trunnions and centerpoints shall be of high
grade steel, properly heat treated and finished tec provide long
wear and smocth cperetion. The design snd manufaeture of all
parts shall be ccnsistent with good workmanship. ’

Holder for leads and/or centerpoints shall be of the con~
ventionnl split clamp Lype with a clemping screw (not a Bolt)
of ample proportions, or a three jaw chuck or collet, Either
type shell be freely adjustable to grip secursly stendard pen-
cil leads of normal range.

411 centerpoints shell be of the shouldered type and of
such diameter that they mey be used interchangeably with leads
in lead holders, (Exception: threaeded centerpoints. See Bow
Compasgs. )

Sufficient needlepoints of the seme dimmeters shall be
furnished o be used interchengeebly with leads in leed holders.

411 thumb gserews, clemping serews, ete., shall have heads
of emple size, Heeds shall be of corroaion resistent material,
or well plated, and shall heve knurled sdges.

EEAM ODUPASS

Boam compass shall have a capacity of not lesd than 16"
redius.,

Beem bar shall be of stenderd bar stock size, obther than
round, not mechined, This will allow the use of stock sizes
for longer bers,

Bers shall be mot less than 3/16" square; other angular
sections of equal or greeter area ars acceptable.

Maximum length ber to be 10%, with rigid setscrew type
coupler.

Bar and coupler may be of mild stesl properly plated to
prevent rust,

Holes in beam legs and coupler shall be broached to fit
bar snugly, keeping angular play between legs to a minimum.

Both legs shall reoeivs leeds, centerpoints, or needle-
points interchangeably. In addition to this, one leg shall
have thumbscrew clamping device to receive either pencil or peno
attachment. The other leg shall have mierometer, cam, or ec-
centrie adjusting device.

Separate pon and peneil legs may be furnizshed if desired.
Legs shall be ms short as practicable to provide & well
balsanced insbrument,

Beam locking device shall be spring type with large
Ynurled thumbserew or nukt. (Continued on page 31)



Engineering Drawing—
7th Edition
By Tuomas E. Frexch, The Ohio
State University. Revised by CHARLES
J. Vierck and associates of the De-
partment of Engincering, The Ohio
Stare University. 694 pages........ bg.25

The value of a course in drawing lies in the selection,
methods of presentation, and correlation of the
problems with assigned study of the text. In this
revision many of the favorite problems of the pre-
vious edition have been retained and many new ones
representing current design have been added. The
chapter on illustration 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 Problems

By Crarces D. Coopeg, CHARLES J. Vierck and
Paur E. Macuovina. The Ohio State University.

Series Lo $3.50

Practical, direct and thorough, this book presents a
serics of problems in the most logical and usable
order for the first-year classes in engineering draw-
ing. In accordance with a recent survey made by the
drawing division of the American Society for Engi-
neering Education, the book includes exercises in all
of the subjects usually covered in schools through-

out the country.

McGRAW-HILL Book COMPANY, INC.

Mechanical Drawing —
5th Edition

By Thomas E. Frencu. The
Obhio  State University; and
Cari L. Svewnsen, Consulting
Engineer. 437 pages.......... $2.80

This revision retains all the well-liked features of
carlier cditions but offers many improvements and
much new material. New chapters have been added
on aircraft drawing, production illustration, and
welding drawing.

Lessons in Lettering — New 3rd Edition

By Tnomas E. Frencr and WitLiam D. Turn-
suLL. Revised by A. J. Pamsy, The Ohio State
University. Ready in October.

Book I. Vertical Single S_troke
Book 11, Inclined Single Stroke

The new revision of Lessons in Lettering represent
a complete modernization of this excellent text, All
numerals and fractions are changed to conform to
the American Standard Drafting Practice; new
sheets are provided on pictorial lettering and the
technique of dimensioning. In addition there are
treatments of the new American Lettering Instru-
ment Design, the new Specedball Flicker pen, and
enlarged examples of the open and closed types of
arrowheads.
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A Manual for the Slide Rule

By Paut E. MacuoviNa, The Ohio State Univer-

SILY. 78 PABES....iviiireimines s $.75
A booklet designed to give the reader a complete
general understanding of the operation and use of
modern general-purpose slide rules. All Scales found
on the modern Log Log Duplex slide rules are
covered,

Technical Descriptive Geometry

By B. LEicuToN WerLman, Worcester Polytech-

nic Institute. 508 pages. ... $4.00
This popular book provides students and industrial
draftsmen with a complete up-to-date treatment of
the important subiect of descriptive geometry.
Written in simple language and generously illus-
trated, the book covers the subject thoroughly, be-
ginning with the most elementary concepts and
progressing by casy stages to the complex intersec-
tion and development problems found in modern
applications.

Problem Layouts to accompany the text are avail-
able—§2.75

Send for Copies on Approval

Geometry of Engineering Drawing —
3rd Edition
By Grorae J. Hoop, University of Kansas. 362
PAZES woovviinies s $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 descriprive geometry

‘course. The method used in this book adopts the

methods, vocabulary and attitade of mind used by
the engineer when he visualizes and designs struc-
tures. Problem sheets for this text are available at
$1.50 the set.

Applied Descriptive Geometry
with Drafting-Room Problems — 3rd Edition
By Frank M. WAaRNER, University of Washing-
TOTL 252 PREES...oviirreinerirrieecienien ity $2.75
Easy to teach, easy to understand, this widely used
standard text is well liked because it emphasizes the
dircct view method; and because it includes a wealth
of illustrative problems covering all branches of
engineering with engineering sctings and data as
they occur in actual practice. '

A problem book to accompany the text consisting
of over so folding sheets is available—32.50
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CONSTRUCTION OF ISOMETRIC BLOCK DIAGRAMS
IN.CARTOGRAPHIC WORK -

Richard G. Hurarskil

Probably nene of the so-called "Earth
Sclences™ depends as strengly on graphics and
draftemanship as cartography, the art and sclence
of representing the terrestial globe or a part of
1t In two dimensions. 4nd of-all the various
bPhases of cartography few adapt themselves to
purely graphic solutions as well as the construc-—
tlon of block dlagrams, whlch represent ple-
torlally the sarth's surface relief and subsur-
face formations.

Such dlagrams are a valuable adjunct to many
Works on physical geography, geclogy, gesomorpho-—
logy, matural resources, and related subjects.
For this reason a thorough understanding of thelr
construction 1s a useful tool for an auther,
cartographer and draftsman; yet a complete analy-
sls of the problems and procedures involved in
guch a construction 1s difficult to find in any
standard textbook.

The oblique, cabinet, and perspective pro-
Jectlions have all been empleysd 1n producing such
block dlagrams. Isometric prolectlion, however,
Wwilth 1ts ease and speed of constructlion, measur-
abllity in thrse directions, and Teasonably
Pleasing appearance, ls prebably the most appro-
priate for a begimer, and to it the present dis-
cussion 1g limited. For the sake of clarity each
step of the problem 1s 1llustrated by a separate
flgure. 1In actual practice, with careful drafts—

manship, the entire problsm can be solved on one -

or, at most, two dlagrams.

If the finlshed block dlagram is to show
only the tepography and surface features, then
all one needs to produce 1t 1s a contour map of
the terraln and a sheet of drafting paper. At
the outset of the work the map should be care—
fully examined, and turned so that the north-
south and east-West borders lle at 45° to the
horizontal. The question of which corner of the
map should point in what direction 1s determined
by notingwhich parts of the map show the highest
elevations, and placlng them farthest away from
the draftsman. 1In this position the map sheoculd
then be afflxed near the top of the drafting
paper.

It 1s true that in the process of turning
the map the usual north-up orientation will be
often degtroyed, as it is on the map shown 1in
Figure 1, but this is of no consequence to the
resulting block dlagram. On the other hand, 1f
the promontories of the area are left on the
nearer side of the map, then 1n the plctorial
representation they will conceal all the low
land lylng beyond them. In the case of an area
with the slevations rising toward the center, 1t
1s advisable to cut the map across the center,
and to construct two separate diagrams, sach with
the elevations rising toward the far edges.

Upon the contour map a grid of squares 1s
next drawn. The directlon of the lines forming
thiz grid Is of no consequence, though they are
usuzlly made parallel to the borders of the map.
In corder to make the future work mors accurate

t?e“squares'should not be larger than 1/2" x
1/2%.

Fig. I.

Contour map of the area 2
with superimposaed grid.

Fig. 2. ap

Base of the block showing
isometric projection of-
the contour map. dy

The next step conslsts of projecting the map
igometrically onto the drafting paper. This is
done by repeating the horizontal line a; — b;
{not necessarily the dlagonal of the map) 1n the
position a; - by, Figure 2, and drawing the bor-
ders of the map, such as a2; -~ ¢; and b; - cs, at
%0° to the horizontal. Upon the parallselogram
gc formed the grid 1s next produced and used ag
the base onto which sufficient number of polnts
from the contour lines and river banks are pro-
Jected to enable one to sketch In the contours
and the river isometrically.

For a strletly topographlc block dlagram
the helght a, - d; of the basge 1s dictated solely
by good taste; In geologlcal work 1t 1s deter—
mined by the amount of subsurface material to be
shown. Let us assume that 1n the case congldered
the height of 500 feet 1is appropriate, and that
the scale of the original map 15 shown on the
'True Scale! bar of Flgure 3.

Fig. 3.
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At this point 1t 15 well to reallze that
1line ap - dy and all the otner ortho-T-square
edges of the block, though they appear vertlcal,
are in reality rotated in the proflle planes, and
nust consequently be foreshortensed. Thelr ap-
parent length can be determined mathematlcally or
by the method of rotatlon. ®8ince the process,
however, wlll nave to be repeated 1n severai fol-
lowing steps of the problem, 1t is far more expe-
dient to construct an iscmetrlc scale as shown
in Pigure 3. {(nce the method of 1ts construction
ig understood, and where no necessity exists for
ghowing the entire constructlon, the 1sometric
distances may be read directly from the 30C line
of Filgure 3. The 500 foot distance measured on
the lsometric scale can then be plotted as the
length of the iine a; - dz and all similar edges.

With the base of the block diagram completed,
the purface features should now be gliven thelr
proper height. Assume that the top surface of
the base 18 at the same elevations as the lowest
contour 1lne, or in this cage at 75C feet above
gea level. Silnce the contour interval 1s B0
feet, set the dlviders to this digtance on the
izometric scale. Now, using the dividers so set,
transpose the 800 foot contour line one contour
interval above 1ts original posltion on Flgure 2.
To avold confusion of too many similar lines on
the same figurs, sketch this new 800 foot llne
with a pencil conglderably softer than the one
originally used. Next set the divlders to read
twlce the conteur lnterval, and transpose the
contour line of 850 feet that dlstance above 1ts
original position. Continue this precedure until
thne highest contour line is transposed. By way
of example polnt egq of contour 1050 feet on
Flgure 4 wlll be ralsed to the positlon est which
13 found to be (105C - 750) : 5O = 6 contour
intervals above e4.

Fig. 4.

tsometric block diagram
completely expanded.

It 1s advisable to mark the points where the
river shores cross the new set of contours while
transposing the latter. In thils way the sketching
of the river upon the vertically developed dla-
gram will be greatly facllitated. The completely
expanded block dlagram ig shown by solld lines in
Figure 4.

When the use of a trangparent drafting
medium, such as vellum paper or traclng ¢loth, 1s
permissible, a conslderable gain in time and
fccuracy may be accompiished in the followlng
manner. FPlace the medium over Flgure 2, and
trace the base of the block and the lowest con-
tour 1line. §Slide the medi{um a dlstance of one
contour interval, measured isometrically, toward
yourself, and trace the next higher contour line.
Repeat this process for each successlive contour
1ine untll the work is completed.

There are several graphlc means of lmparting
plasticity to the block dlagram. Probably the
simplest of these 1s the method of hachuring. By
using 1t even an amateur can produce a falrly
pleasing result with 11ttle practlce 1f he remem-
bers that each hachure should curve, so as to re-
main perpendicular to both contour lines between
which 1t is drawn, and that the closer together
the two adjacent contour llnes approach each
cther, the denser and heavier the hachures must
be drawn. Figure 5 shows how the surface of the
area appears when hachured In this way.

Fig.5,

Isometric block dlogram
showing topography
by hachures.

With this phase of the work completed all
that remaing to be done 1s to shade the easftern
and southern vertical walls to complete the topo-
graphlc block dlagram.

Some additlional informatlon is necegsary be-
fore the geology of the area can be properly re-
pregented, Let us say that slx consscutive sedl-
mentary formations are known to exlst In the
district, and that these formatiens are coenformal,
which is to say that they lle parallel to sach
other.

The thickness of the topmost formatlon,
hereafter designated as Stratum I, 1s Imposslible
to determine, due to tThe extenslve and uneven
surface erosion. at point f;, Flgure 6, tThe
contact of this formatlon and Stratum II which
underlies 1t is found, and there drilling opera-
tions determine the following sequence and thick-
ness of formatlons:

stratum IT. - . » - « . . . . 14D feetl.
Stratum IIT . . » .« - . . . . B0 fest,
Stratum IV. . . . . . . . . 180 feet.
gtratum V.. . . . . . . 135 feet.
gtratum VI. . « . « - - . « » depth unknowm.

It 1s further ascertained that the strike of
the formations 1s N 73° E and the dlp 1s 11° SE.
et 1t be requlred to find where on the glven map
the strata come to the surface of the ground.

The firgt step 1n thls part of the prcblem
18 to construct an auxiliary view of the terraln
taken in the direction of the strlke of the
strata. On thls vlew, shown 1n Flgure 7, the
strata will sppear In their true thickness and
the dip in its true slze. Furthermors, Lhe comn-
sequent contour lines can be shown here as
straight, parallel lines.

From each point where a contact plane
between the two adjacent strata intersects a con-
tour line in Flgurs 7, we erect a projection line
to the same contour line on Flgure 6. In thls
way point g, lying on the intersection of the
contact plane of Stratum I.and II and contour

(continued on page 26)
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ENGINEERING DRAWING AS SEEN BY A CONSULTING ENGINEER

Marvin C. Nichels
Annuel Engineering Drawing Competition Award
A & M College
May 12, 1850

It is a pleasure for me to be present on this oce-
casion end to have the opportunity to spdak to the
Freshman Class in Engineering Drawing. Particularly
do I enjoy being on the A & M campus., Both my scns
are engineering graduetes of this institution. My
father-in-law graduated here in the Class of 1889,
Recently I presented him on his 80th birthday =
Senior Ring. The authorities tell me they know of noc
Senior ring for am earlier class. I consider it an
honor to be invited here today.

The preparation of these remarks has been a dif-
floult mssignment., It has been over thirty five years
sincs my own course in Freshman Engineering Drawing
under Professor C. E. Rowe at the University of Texas.
I do recall that I literally sweated blocd over the
problems and plates. Bubt you can see that T survived
with nc visible 11l effects. Professor Rowe was a
perfectionist. The drawings had to be Jjust right.
They were elther good or bad; acceptable or unaccep-
table, There was no middle ground. To visualize the
object or the problem was relatively easy for me, but
the actual translatlion to an acceptable finished
drawing was indeed difficult. I marveled at the scem-
ing ease with which some of my clessmates prepared
their drewings.

FEngipeering Drawing has been defined as a graphlc
lenguage. - It 1s e languags of contemplatiecm, of
vision, of sxeotnsss, of accuracy of nestness, of
truthfulness, of character, of honesty. 1Imn this
lenguage you cannot have several mesnings for your
thoughts es is possible or even likely in the written
or spoken lenguages. You can say exactly what you
intend without misunderstanding on the part of your
readers. Bub if you do not make a good drawing it may
be mesningless or distressingly confusing.

In the past years I have had occasion to employ =z
number of recent graduates from A and M and other col-
leges snd universities. I¢ is our poliey to employ
for our regular payroll only engineering greaduates
when oircumstances will permit, How to use these
young enginsers to our mutual best advantage is a
challenge. TFrankly in our business we have not solved
this problem to our own satisfaction. The young engi-
neer is in reality an apprentice learning the way we
wish things done, Sc in effect in speaking to you to-
day I am analyzing and taking stock of a problem that
falls to me every ysar.

Within ecertein limits when we employ a young
greduste engineer he can be placed in ome of the fol-
lowing positions:

1. Draftsmen

2. Instrumentman

3. Inspector or Assistant Resident Engineer

4., Junior Tesigner

It would seem obvlous that a good instrumentman

should be proficient not only in surveying but alsc in
Engineering Drawing, His notes must be neat, legible
and accurabely portray in a graphic language what he
sees snd finds on the ground. The notes are turned
over to the draftsman end designer, They must be able
to visualize from the notes what exists in the field
on the ground. In turn they must enlarge, design, and
further portrsy in graphic language the proposed
structures. The resident engineer or inspector must
be able to interpret ths drawings in order tc deter-
mins whether or mot the structures are being built in
conformity with the plans and the intentlions of the
designer. It is essential that en engineer be able o
prepare snd interpret Engineering Drawlngs. In none
of the esbove positions can the young engineer really
fit unless he has a knowledge of Enginesring Drawings
and is reasonsbly proficient in their preparation and
interpretation.

Students often wonder "what good will this course
of study be to me when I am out making a living". The
same guestion in different forms presents itself to
the practicing sngineer every dey. Basically three
groups are involved in such a question: the indivi-
dual, the employer and the public. To be specific in
thie instence - "Heow will preflciency in Enginesring
Drawing aid me &s an individual in my reletlons with
my employer and how will thet in turn affect the
public interest™.

To explore this guestion, let us analyze the
development of & set of plans and specifications for a
surface water supply or other engineering project.

The steps to be taken are as follows:

1, The need far the project becomes apperent.
2. An engineer is employed.
3%, One or more solutions are developed through
zn engineering report.
4, The client spproves one of the recommended
solutions.
5. Detail Tileld surveys are made.
6. Preliminary sketches and desigme are prep&red.
7. Tentative selection of egquipment 1s made to
determine approximate dimeunsions.
8. Detail plans are prepered.
9, Specifications are writtei.
10. Contract for construction is awarded.
11, Working drawings are prepared.
12. Construction contract is completed.
13, "As-Built®™ drawings are completed.

Engineering Drawings are a part of and essential
to most of the ambove steps. If you are proficient in
Enginesring Drawing you will fit readily into the staff
of the Comsulting Fngineer who may be in charge of the
work. Field surveys, preliminary sketches and designs,
gselection of equipment, detail plans snd specificatioms,
working drewlngs, supervision of construction and

{Continued on page 25)
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"ag-built" drewings all reguire a direct application of
Enginesring Drawing. The specification writer must be
trained in Enginsering Drawing in order thet he cesn trans-
lete the graphic language of the designer inte the written
specifications. The young engineer must be well groundsd
in Fngineering Drewing if he expects to progress very far
in the office of a Consulting Enginesr.

A Consulting Engineer is dependent upon his staff to
an astonishing extent. He becomes kmown by the quality of
the work.turned out by his office. OCf course he is di-
rectly responsible for the soundness of the besic plan,
but the ilmpressions made by the appearance and thorough-
ness of the drewings are of the utmost iImpertance. A
client when presented with = sloppily and carelessly pre-
parsd get of drewings begins to wonder if the thinking
behind the whole scheme and plen mey not also be sloppy.
Frequently he would be correct in sc believing.

A contractor when bldding on a job is influenced by
the gquality of the draowings, He is in & sense gawbling
his money on an interpretation of the drawings., If they
are systematie, crderly, neat, clear, accurate in detail,
he will understand whet 1s required te be built. If the
contracter understands the plens and belleves them to be
subject to only one interpretetion he will bid lower than
otharwise. If the Consulting Enginesr's resident engineer
or inspector hes a good set of drawings handed him after
the eward of ths construction comtrect, he can impartially
and effectively supervise the work of the contractor, All
of these reletionships are bottomed on good Engineering
Drawings, faithfully prepared and interpreted all down the
line. A Consulting Enginser to succeed, or even stay in
business, must through his office turn out good Engineer-
ing Drewings.

The client and the public profit from good Engineer-
ing Drawings. As previously pointed out good drawings re-
sult in lower bids from conbractors. This is a wvery resl
and evident benefit from good drawings., In the process
required to prepare goed drawings a better plan of the
work will evolve end develep., The bugs, so to speak, are
worked out. Field changes are kept to a minimum. The
structure will better serve the purpose for which it was
designed, The utility and usefulness of the works are
improved, These are all benefits which the client and the
public receive. As the client receives added benefits
frem good drawings the reputation and prestige of the Con-
sulting Enginesr and his staff is enhenced. Good drawings
pay dividends: better service to the client; adequate and
fair profit to the contrector; better fees to the Consult-
ing Enginesr; better salaries for young engineera,

JYou also recoive other intsngible bemefits from Engi-
neering Drawing. A college education does not guarantes
that you will be a successful engineer. It does provide
the tools and mental equipment with which you are to work,
Engineering Drewing hes a definite place in this treining.
Tt stimulates your imegination, You heve to contemplate,
study and concentrate in order to visualize the problem at
hend. The portraeyal by Engineering Drawing is accurats,
neat end honest; when you grasp the ideas you put them
down grephically end the graphic languege 1s a truthful
languege, The engineer needs tc have all of thsse attri-
butes.

In prepering these remarks I asked Mr. 0O, C. Allenm,
one of our engineering designers, what impressions he hed
received of the value of Engineering Drawing as he had
observed it after soms six years cm our staff, Mr, Allen
was employed by us in 1944 eg Engineer in Charge of
Progress Reports and Contrcl during the comsbruction of
Pantex Ordnance Plant for Ordnence Department and Corps
of Engineers, Mr. Allen is a college graduate, a profi-
cient drafteman and an experienced and capable Senior
Designing Engineer, His personnl progress has been

excellent. The following are his impressions in his own
words:

"A young engineer upcn accepting employment is most
likely to be placed under a person of broader experience
in the actusl design of engineering works. 1In the usuel
case this means the new man is essigned to drefting, for
here he can become familiar with the nature of the work
done by the orgenizetion and with the details.

Since drafting in soms form is most likely in stors
for young students, it i1s to their advantage to develop
while in sehecol some proficiency along these lines, or at
the most to avoid being e poor draftsman. A good engi-
neer who is dexterocus end caen ably assist in the produc-
tion of good Engineering Drawings is more likely "to
catch on' in an enginesring office then the one who is
lacking in this ability. All engineering works are
worthy of good clear drawings, complste in detail, good
composition, legible lettering mnd neat in appearance.
Engineering plens are often judged by their appearence
and poor drafting should be avoided for this resson if
no other.”

. A competlition such ms this is very worthwhile,
Recognition of a job well done is stimulating to the
participants. It encourages everyons to do his assign-
ment better, The professors, teachers, 'Judges and your
speaksT have benefited from this progrem of awards. I
have derived wvalue from the preparation of these remarks.
Contemplation of my experiences thirty five years ago,
together with a review of how Engineering Drawing affects
my own business, has erystalized my concepts of Engineer--
ing Drawing. Based upon my observatlons as an employer
you will do well to plamcs a high value upon Enginesring
Drawing, It 1s an essential factor in your later engi-
neering career.

I assume mest of you are preparing yourselves ag
potential Professionnl Enginesrs. Let me urge you to be-
come affiliated with the Student Chepter of the Natlonal
Society of your particular branch of engineering. The
civils, electrical, mining, mechenieal, chemical, petro-
leum, geology and other branches have societies concerned
with the technical aspects of pmrticular branches of the
profession, I suggest that you participate in their
activities,

As an officer of the Texes Scoiety of Professicnal
Enginesrs, T cen assure you that Scclety is interested in
your professional welfare. This orgenization is a com-
ponent part of the National Society of Professional Bngi-
neers. All of its members are Registered Profoasional
Engineers. It represents, through its msmbers, mll
branches of the engineering profession. TYou will be in-
terested in knowing that Mr. 0arl Svenson, e&n authority
on Enginesring Drawing, is Secrstary of the Texas State
Board of Enginesring Registration. Mr. Svenson, a
former professor of Engineering Drawing, is the auther
of several widely used text books on that subjsct,

You should at the propsr time affiliete yourself
with (1) your technicml society end (2) the Soclety of
Professional Engineers.

It has been m most pleasant dey for me. Some years
ago Professor Mulling was & wvalued member of our staff.
He and the other members of the faculty are to be com-
monded for the fine competitive spirit which exists in
their claesses. You young gentlemen have a wonderful
opportunity, It is an honor and a privilepge tc be a
student at A and M. Do your Job well and in due time
you will be joining the ranks of professional engineers,
You need not look forward to years of slaving over the
drafting board, but it is essential that you attein &
reagonable proficiency in Engineering Drawing.

Thank you very much,
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line of 1000 feet 1z projected to polnt g, on
contour line of 1000 feet on Flgure 6. A
sufficlent number of points so found will deter-
mine the contacts of the strata where they lle at
or near the surface. These contacts are shown by

Fig.6.
Cantaur map showing dip, strike,

and surfoce distribution of
geolagical sirata.

Fig. 7.

taken in tha divection
of thair strika.

Fig. 8.

Block disgram showing
surface distribution
of etrofa.

the dotted lines on Filgure 6. From here they can
be easlly projected to the vertically developed
surface of the block, as point g, is projected %o
polnt g, on Figure 8.

The last step of the problem consists of de-
termining how the subsurface strata will appear on
the wvertical eastern and southern walls of the
block.

At any convenient place on the map draw the
line hy ~ 1y, parallel to the strike of the beds.
From point ag construct line ag - Js perpendicular
to hy - 14. Project both of these lines to the
top surface of the base of the block, where they
Wwill show as hyp, - 14 and a5 - Jio-

1t can be determined graphically from Figure
7 that in the horlzontal distance equal to the
length of the lins ay - Jg (280 feet) the vertical
drop is 16b feet. Thig length, measured lsometrl-
cally, is now lald off from a,; to locate pelnt
kK10. The line h. - k3¢ shows the Inclination
of contact planes on the eastern vertlcal wall.

On the same wall construct line 1,5 -~ Mg
rarallel to hyy — ko and so loecated that point
M5 18 below polint cip . Prolong this lins ti11
1t intersects the extended top surface at polnt

Ny;. The llne connecting pelnts m,, and pyg
shows the inclination of contact planes on the
northern vertical wall.

Fig's. 2810
Method of determining inclinotion of
sirota on the vertical walls of the
biock diogram.

The en-
tire subsur-
Tace digposi-
tion of .
gstrata can
now ve shown
on the block
dlagram. Thils
1s dons by
drawing
stralght
1ines across
the vertical
walls from
the polnts
where the
surface ex-
pressiong of
the contact
plane inter-
sect the
upper edges
of thege
walls. .These
lines should
be parallel
to Mo - Kig
on the eastern wall, and to mo - Dio On the
northern wall.

Since the process of reproduction used here
limits the figures to a black on white rendition,
the strata are differentiated by a varlety of
stippling symbcls as shown on Figure 11. How-
ever, when at all permlissible, a scheme of colors
should be em-
ployed 1in thils
phase of the
problem. In
this way, us-
ing transparent
coloring plg-
ments, both
the gurface
geology and the
hachured sur-
face topography
can be shown
on the finished
diagram, with-
out: producling
any conflict
of stipplings
and hachures.

Fig.11.

isometric block diogrom showing the
surface and subsurfoce disiribution
of atrata. L

With the above work completed, all that re-
maing to be done in the problem 1s to add such
necessary elements of cartographlc drawing as the
north poilnt, the scaleg, the legend of symbols,
the title block, and the border. These will
finish an accurate and attractive lsometric
block dlagram ¢f the area.
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Engineering drawing and descriptive gecmetry courses con-
tribute to both the practicel and cultural develepment of all
types of students by providing the mentel disciplinea end
basie abilities necessary for individual success in engineering
work. Engineering drewing is orie of the baslec toola of expres-
sion utilized by all englneers, Without adequate and thorough
training in engineering drawing -- sny enginesr will be greéatly
hendicapped in modern competitive and cooperative industrial
enterprize, For these reasons, most engineering educetors and
practicing engineera recognize thet it is a basic study and as
stch is entitled to e place of primary importance in the engi-
neering curricula, .

Question #5. TIn what ways has engineering drawing contributed
to the techmological and scientific progress of
our country?

The present technological end scientific progress made in
this eountry is the result of the exsrcise of individual
initiative and cooperative effort or heam work of scienbists
and highly skilled design and experimental engineers and
technicians.

The part which engineering drawing hes played in the
development of our country is indicated by its wide-spread
utilization by solentists, enginesrs, teachers, designers,
inventors, ertisans, mechanics, and tradesman during the past
fifty yeara. While there have been many individual contri-
butions by men gifted with inventive genius such es Rebert
Fulten, Thomes A, Rdison, Henry Ford, snd others -- the rapid
industriel development snd expansion hes been due to orgenized
and ooordinated effort on the part of many engineers,
tonchers, scientists, ond techniciesns In secientific research
and experimentel engineering in its many and varied pheses.

Study of the work of many inventors revsels that both
froe—hand sketches and technicsl drawings were utilized to
greap and record idems of mechanicel construction on pepere
Continual revision snd chenges were often made as a result of
failures, discovery of new solentifie truth or facta, study of
the work of others, snd by sxperimentation snd model building,
Meny of the major contributions in the past have come by the
way of the leboratory end experimental reseamrch method end mot
by purely theoretical design and mathematicel hypothesis. Many
of our most valuable inventions came ns a result of keen ob-
gervation and reflective thinking on the part of the inventor
es to the reasons for experimental failure. Continued persis-
tent offort by the trial end error method to eventually ae-
hieve success -- cmme sometimes by chance or acecldental dis-
COVOI'Y «

lLikewise, there are many great scientists and engineers
todey who ere especially talented in the development of .
scientific theory and the use of higher mathematics to formu-
late scientific truths. Even greamter conbributions end dis-
coveries are apt to come in m shorter pericd of time by in-
tensified ecoperative effort on the part of trained physicists,
chemists, and mathematieians -~ working in herimony with design
and process engineers as & teem to meke scientific theory and
formula become & reality in terms of mass production.

Mass production has been mads possible by the cooperative
work of designers, inventors, amnd mechenics, et all levels of
achievement, Engineering drawings on file in any industry
furnish a record of changes snd improvement in design of
products from year to year, The rapid expansion of modern in-
dustry hes been due in a large measure to the development of
new alloy metals, plastics, synthetic rubber and fibrous mate-
riels, oil snd petroleum products, and to the continuous im-
provement of machine tools and processing methods. The
development of water, steem, gas, and electrical power faei-
lities hes kept pace with industrisl demsnds. The possibili-
ties of atomic ensrgy,radar, and elsctricel control devices
indicete the dawn of & new age or a Eingdom of Heaven on sarth,
provided men everywhere cen learn to live in peace with one
another.

Enginsering students should be taught the importance of
engineering drawing and design as a medium of expression o
promote "good works™ in all countries desirous of eld in solv-
ing their problems of development of natural resources and

power fmeilities, disesse end asnitation, and the mass produe-
tion of consumer goods end conveniences by the spplicaticn of
modern engineering methods. TYoung dealgn engineers should
realire the opportunity that exists for them to beceme able
humanitarisn leaders in service te men everywhere, The success
of any engineer depends on his ability %o.solwve diffieult
problems of a humen end spiritual nature. Who is betber fitted
todey te lead the peoples of the world to e peaceful golution
of their humen problems than the sclentists and engineera who
have both the kmowledge and skills o interpret the necessity
for wise usage of modern sclentific discoveries?

The evidence all points to the feet that engineering draw-
ing is playing & majer role in the development of design, ex-
perimental, prooess, end technical seles engineers, who ere and
will combinue to make major eontributiona to the sclemtifie,
teohnological, and cultural progress of this country end to
that of other ocountries desirous of our help. ’

Question #6. What cem be said of the place of engineering
drewing in industrial "on-the-job training" or in
the "corporaticn treining school programs" for

engineering graduates?

Enginesring drawing and descriptive geometry courses are
regarded as basic preparebion for the further development of
engineering greduates during their initial industrisl expe-
rience.

TWork in industriel drafting rooms is usually encouraged or
required ms e pert of the baaic preparation of young engineers
for later success in any phase of supervisory work in accordance
with individual sbilitles, interests, and the compeny or
corporation needs from yser to year.

Work as & detailer end layout men thoroughly famillarizes
the engineering trainee with the compsny preducts, their desipm,
and the processing methods used in their manufacture. This
experience is an esaential part of the treining of enginesring
g_ra.dua.tes to further develep their judgment and capacity to
supervise the work of others. Any engineering graduate should
welecome the opportunity to gain this practical experience under

the supervision of experienced design engineers and industrial

treining supervisors.

Students who have mr specisl interest end ability for deslgn
work dre encoursged to oontinue in it and often these men be-
come excellent experimental snd development or process engi-
neers. The valus of design end process engineers with inven-
tive end ereetive imaginetion to improve present methods end
products or to develop new ones is being recognized today more
than ever before.

Since it tekes ebout six or seven years to develop an ex-
cellent desige or process engineer, it is apparent that engi-
neering educntors should encourage engineering students, who
are motivated by e real desire and liking for design work, to
take all the technicel drawing and design courses offered in
the enginesring curricule, The better the preparation im col-
legs, bthe more apt the young engineering graduate ia to excsll
in industrial trelning programs,

The place of engineering drawing and design in industrial
Yraining progrems is one of major importence es evidenced by
the time allotted to it, and the fact that many industrial em-
ployesrs require it end regard it as basic in the training of =n
eNgineer.

Question #7. What are the industrial tremds of thought rele-
tive to the engineering school curricula and the

place of engineering drawing in it?

In answering this question, the following summary of in-
dustrial thought should be given eareful consideration by engi-
neering curricula study committees.

1, There is & definite trend of thought thet the four-
year engineering school eurriculsa provides sufficient time for
basic preperation during the first two years snd for consider=
able specimlizetion by all types of students in the third end
fourth years in line with their major field of engineering
work. The present curricula as it exists in most accredited

N {Continued on page 25)
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engineering schools end the time allotted to hasic engineering
drawing courses is mot sufficient to prepare enginesring
graduates for positions as deslgn or process engineors or to
supervise the work of skilled techniciens and tredesmen.

Four years is enough time to require of the majority of
engineering students in college preperation for further
development s engineers by industrial employera. The. five
yeoar curricula should not be made mendatory by engineering
colleges for mll types of atudents, Many students do not have
the interest or desire to spend more time and momey for fur-
ther training in college.

2, It is of the utmost impeortence te provide thorough
training in basic engineering studies such as mathematics,
english, engineering drawing, physics, chemistry, end related
shop studies such as pettern-making, foundry, machine shop,
forge-shop, and others such as surveying, strength of mabe-
rials, snd mechanics during the first two or three years of
gollege work, with the belance of the time left devoted to
apeoisl optlon or design courses offered in the major fields
of student interest.

There are n few courses which should be required of all
senior engineering studepts such as -- engineering law and
athics,.industrisl organizaticn snd plant management, engi-
neering materials end processing methods, mdvenced design end
special laboratory courses in each major field, and place=
ment procedures end interviewing technigues. A wide range of
eleotlve studies should be permitted in aceordsnce with in-
dividuel student interest after required work is completed.
The elective studies should be of & humanistie,. business, or
technologleal neture to permit mors cheoiee at the senior level
to broaden thelr training end increase their versatility.

%3, The place of engineering drawing is one of primary
importence in the engineering curricula not only because of 1ts
practioal and cultural value, but mlsc due to the part it plays
in integrating other basic academic and related. shop studies in
preparation for advanced courses in college end aventual suc-
cess in industry. Practically all engineering students utilize
tochnical sketching and drawing, therefors, the time allotted
to it should be sufficient to teach baslc unita of subject mat-
tor as outlined in eny of the more recent engineering drawing

textbooks. -Advanced design courses in jigs and fixtures, tool

and die design, power plent construction esmd design, and des—
oriptive geomebry applied to muto and alrplane body design,
ote. should be made elective for all students interested in
becoming design engineers, regardless of their major field of
specialization. Practical problems in design such es en-
countered in industrial practice should be utilized in such
COUTrESS.

A concerted effort should be made to do an efficient job
of temching basic subjects by utilization of mature teachers.
heving industriel experience asz well as eduoational qualifica-
tions ~ to insure practical es well as theoretical teaching
with beginning students. Well gqualified teachers are needed to
inspire end motivete students with an interest end degire to
mester basic rcademic and related shop subjects. Sound basic
tegching of beginning students in engineering drawing is just
as impertent as speclalized teaching of advenced students.

4, There should be sn adequate time allotment for basio
engineering drawing and deseriptive goometry courses. Some
engineering educators desire to add more special option courses
within the four year curricula by reducing the present 3 hour
olass period in engineering drawing, meeting 3 times per woel,
to 2-4 hour olass periods per week, or pessibly 3-2 hour
pericds, the pressnt allottment for teaching deseriptive
geomstry. This would result in reduced per pupil-cost, might
increase the pupil-teaching load, end might seriously impair
the effieiency of student preparation.

The trend of industrisl thought relative to this proposal
is expressed in a resolution wrltten by the Detreit Enginsef-
ing Society to the President of the Enginsering Drawing Divi-
sion of the American Soclety for Enginesring Education -- that
their officers "give vigorous support to the retention of

34,.9.E.E, Journal of Enginesring Education; Nov. 19495 p. 211,

adequate $raining in Engineering Trawing in all enginssring

curricula".® Basic training in engineering drewing should not
be reduced to a dangercus minimum for the sake of offecting a
minor reduction in the cost of student preparation. The time
allotted should be increased instead of decreesed at a time

when the demand for design end process engineers is apt to be
greater. -

5. If it is desirable to add more advanced technology
courses to the present engineering curricula, it would seem
feasible to do so at the graduate level in a fifth year where
such treining would be more effective because of the maturity
snd special interests and abilities of the students., Students
heving special talent for design and experimental engineering
work should be encouraged to continue in the gradumte sehool.

-This procedure would result in the up-building of the graduate

school by providing a corps of sbtudents with capaeity for
further development at less expense Then would be possible in
the undergraduate school, There is a definite need for
graduate students to work on e cooperative basis with industry
in the soluticn of special research or expsrimental problems in
design end development,

This procedure would sppear desirable in selving the nead
for more specialized technology courses and would permit the
retention of en adequate time mllotment for the teaching of
basic enginsering drewing coursos.

6., Bnglneering students should remember that opportunity
exists for specialized training in the school of practicel
experience in industry —- provided they do not have the
inelinetion, the time, or money to spend in continuing e £ifth
year in eollege. Enginsering graduates should not be adverss
to working in industriel drafting rooms as a part of their
initisl training for supervisory positions in industrial or-
genizations, Drafting should not be considered as = "derd-end
job" with mo future., The working conditions and financiel
remuneration of designers end chief draftsmen compare favorably
with supervisory jobs' in other speclal phases of engineering
work, This is true because of the scarcity of experilenced
designers and en increasing need and remlizetion of the value
of such men by-industriel employers. '

Enpineering educators should not lose sight of the fact
that industry provides the opportunity for further speciali-
zation by engineering graduates in sclving technological
problems, Many industries are better equipped with .speclal
facilities snd have more finencial support for conducting ex-
perimental or reseerch projects then most engineering schools,

Engineering sehools ean best participate on a cooperative
basis with industrial employsrs by sending cepeble under-
graduate students to them to meguire practicel experience dur-
ing vacation work periode or possibly for eight o ten week
intervals for special projects or thesis studies with sehool
eredit given for such work in industry, Industrial ressarch
or apecial problems requiring more time for study and experi-
mental development should be aszigned to greduate studenta as
a part of thelr work toward an advenced degree.

Many industriel field representatives say —— "Give us
engineering graduates thoroughly trained in enginsering
fundesmentels in eny major field of engineering and industrial
employers will provide the specialized training nseded to mest
specific job requirements®.

Surmery

Finelly, thers are a few basic conclusions which may be -
summarized as follows:

1. Tt appears that the plece of engineering drawing in
the engineering school curricule is e problem for further study
by & curricule committee composed of representatives from in-
dustry and the engineering faculty in eny particular sollege
with the results of their work submitted to the A.S.E.E.
national amcerediting agency for final approvel, The work of
such a cammittee will involve careful evaluation of the
present offerings, instructional facilities, time available,

{Continued on page 31)
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(Continued from page 17)

BOW COMPASS:

The bow compass shall heve a capacity from 1/15" radiue.
(1/8" dim,) to 33" radius (7" die.), either of Steelspring or
Ringhead type with center wheel adjustment.

The instrument must be sufficiently rigid so that when
pressure is applied in drawing small circle ares, in either
direction, the peneil leg shall not lag so ms o produce a
varietion in radius; likewise at meximum radius the instrument
must be suffielently rigid to maintein a constant radius under
reasoneble pressure.

Ons leg of the compass shall have a th“mbscrew clamping
device to receive either pemcil or pen attachment,

A threaded, shouldered type centerpoint, similar to thess
found con some pre-war instruments, is highly recommended.

Center wheol screw shall be of emple dlemeter, with very
fine, multiple threads, Sorew of .10 - ,12 dia. with 56264
threads per inoch recommended, Corrosion resistant properties
of this screw are important.

The hardened steel trunnions which receive this screw
ghell bo secured to the compass legs by snug fitting dog point
setscrews; or shall be cylindrical, snugly fitted to the legs
end completely encircled by the legs. In either design ths
trunnions shell be replaceable.

The handle on any ringhead type compaes shell be securely
anchored to the fulerum.

The lead end cenbterpoint shall be st such an angle with
the legs that their axes will be parmnllel when the compass is
set at 1/3 to 1/2 its maximum capaeity. .-

The split leg friction clemp which allows sngle Lo be
changed between centerpoint end leg is mot acceptable.
FRICTION DIVIDER:

&" fricticn divider may be of conventiomal desipnm and shall

have replaceeble points, The legs shell be sheped to provide
eesy operation, Heir spring adjustment is not necessary,

SLIP HANDLE RULING PEN:

Pen shall be -of a properly hardened high grade steel, with
graduated thumbscrew adjustment. Shank of pen shall be made to
f£it both the bow compass and the beam compass.

A friction slip handle shall be furnished not less than
1/4" din. and of e length to make a pen 5" - 6" long when
assembled.

The pen shall be properly sharpened snd be capable of

producing lines from 1/2001 inch to 1/20 inch in width when
used as s ruling pen.

POCEET CARRYING CASE:

An inéxpensive poecket case of fiber, plastic, good quality
heavy cardboerd, or similar materials shmll be provided.

Case shell accommodate the beam cowmpass, assembled snd ex-
tended to nearly maximum length of longest bar, with s partition
{or compartment) between the legs of the beam to accommodate
the other instruments.

Overall dimensions of case must be kept to a minimum so
thet case may be carried in the inside coat poeket. Suggested
maximun owtside size 4" x /4" x 117,

Form fitting, plush lined compartments, leatherette, ete.,
cases are not desirable.

APPROVAL ;

Approval for use by students In Engineering Drawing and
Descriptive Geometry at Purdue University may be granted only
after the submission of sample pieces and a written description
and brief specifications (materials, ete.).

VARTATION ¢

Bets varying to a minor degree from the requirements ocut-
lined herein will be considered for provisional spproval.

{Continued from page 23}

and the cost involved -- memsured in terms of the vslue re-
geived by the engineering student and to the enginsering pro-
fession and soclety in gemeral,

2. It also appears that there is meed for egreement on
the part of engineering educators, counselors, -and practicing
engineera -— to emphasize the importance of studémt mastery - of
basio mcademic studies such es -- mathematios, english,
technical drewing, and as meny related shop studies es possi-
ble in both the high schools and engineering schools. Care-
fully organized guldance literature, published by the Ehgi—
neering Couneil for Professionsl Development Cormittee on
Selection end Guidance, should be made aveileble to high school
students for study before selection of engineering as a career,
A prospectus of specinl option and advenced design courses,
giving a clear explanaticn of the nature of emch course and
how it ocontributes to preparation of the student for industrial
work should be made available for use by faculty advisors and
counselors as an amid to students in selesetion of such sourses
in college. '

3, It seems desirable that teachers of basic engineering
studies should take a more aotive part in disocovery of stu-
dents having "special interests and talents™ and be in position

to recommend and advise students in meking slections of ad-
vanced speciel option or desipn courses. The value of basic
engineering drawing and releted shop teachers as counselors
should not te overlocked by cellege administrators in setting
up engineering schoel fasulty-student mdvisory systems. Ex-
perienced industrial end shop beachers of beginning enginecer-
ing students can do mueh to make counseling and guidance work
of advenced special option teachers and major professors more
effeotive in any Tield of student interest in the engineering
school.

4, The cooperetion of technical drawing and related shop
teachers, vocatiomal counselers, and administrative officers
in high schools is needed to guide students with m definite
interest smd ability for engineering work. This article should
be helpful in focusing their ettemtion on the value of techni-
cal drawing as either a required or an elective study for
prospective engineering students in the high schoels. Techni-
cal drewing and related shep teachers can do much to instill
in students at an early age an eppreciation of the walue of
engineering or technical drawing ms & part of their background
of training for success in the engineering school and,
ultimately, in engineering as & professiom,
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{Continued from page 15)

TRIMETRIC PROJECTION

so that the views have the proper inclination to the hori-
zontal. Figure 5 then illustrates how the various points
in the orthographic views are projected until they inter-
sect in the Trimetric thus locating those points in the
pictorial. Figure b shows how the Trimetric projection
of Figure 1 was obtained. Usually, any two adjacent
orthographic views (which give three sets of mutuaily
perpendicular dimensions) of the object are sufficient.
Obviously, top and bottom views would not suffice as the
height dimension is missing frem both of those views.
Visibility can generally be determined by simple visuali-
zation and hidden edges and surfaces are mostfrequently
omitted.

Fig. &

Thus far, we have overcome the objections of varying-
scales, but there still remains the difficulty that circles
become ellipges in the pictorial. They can, of course,
be drawnby point by point plotting and then faired in with
an irregular curve., This is a most tedious process and
appears as such. - Thus the points K and J were obtained
in the side view and the height measurements Y were
transferred to the edge view of the circle (in the front
view) and this points K and J obtained in the front view.
These points were then projected to the minor diameter
in the Trimetric and thus K and J determined there.
Having the major and minor diameters, then the four

(Continued on page 34)

/~ MAJOR DIAMETER

—— MINOR DIAMETER

LOGATION OF DIAMETERS OF ELLIPSES

Fig. 6
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(Continusd from page 6)

10, I suggest the following project to be added
to the program.

11. On the teaching demonstration programs, I
should like to suggest the following topics
be covered (name suggested demonstrator if
you have one),

12, State your own willingness %o participate
either on program or committees if you ere
going to be thers.

+ Thenks for your kind coopsration, you will
receive & reply if you send thess to
Ralph 8, Paffenbarger
Department of Engineering Drawing
218 Brown Hall, The Chio State University
Columbus 10, .Ohic
Our summer school program will be presented to the
Executive Committee on Thursday, January 18, at its

meeting in College Statlon, Texas, snd must be completed
before February to go to thse A.5.E.E. headquarters.

Let’s get together first at Coliege Station.

{Continued from page 9)

educetional administration yes men are plentiful. Men
who can snalyze and oppose and come up with alternate
or better soluticns to matters under discussion are
persons whe in the long run will have influsnce and
prestige.

You may well ask where does one learn fto be
serious, to be useful, fo be constructively analyti-
cal of issues. Could there be better training than
engineering education? Cculd there be better sxpe-
rience than active participation in the Division of
Engineering Drawing? I think you will agree with me
that before this group neither of these gueries needs
an enswer or discussion. 1 raise these questions
largely because they give me opportunity to bear
testimony. T have long believed and consistently
preached that there is no better education than

engineering. As for my association with this divisien
I can but say here that it has been a help, an inspira-
tion, professiomally fruitful and personally delight-
ful. ‘

Ferhaps, as I have rambled on, you have been able
to discern among the several views I have sketched
here the great personal pride I feel in this honor you
have awarded me, and the professional satisfaction I
have in work you have thus deemed worthy of recogni-
tion. Whatever else of these remarks you mey later
recall, I want you to remember that I ask you person-
ally end the Division of Engineering Drewing as san
organizetion to share with me in pride and in satis-
faction. For you and the Division heve been an in-
spiration. I am proud indeed to be counted among its
members.

(Continued from page 33)

PERR BISECTOR OF RC

4-CENTER APPROXIMATE ELLIPSE
Fig. 7

center method of constructing the ellipse can be used.
This is illustrated in Figure 7.

If ellipse guides are available, they may be
to further reduce the work of drawing the sllipses and
and the four center methced abandoned. The proper
ellipse may be determined by trial and error using
the plotted major and minor diamsters, or by computing

trignometrically or graphically, the angle between the
line of sight and the plane involved. A table of
values for proper choice of ellipse guide is at present
being computed for sets of wvalues corresponding to the
angles of the fable of Figure 4, Six sets of properly
fore-shortened scales for the usually chdsen sebts of
angles have been prepared by J. E. Senne of Washington
University, S5t., Louis, Misgouri., These have been
printed and are available for sale, They can be cut
out and used on the edge of a piece of cardboard or
celluloid and will thus eliminate the need for malking
up the scales. The Trimetric layout then proceeds in
the usual order for any trimetric problem.

This paper has been a brief discussion of a sim-
plified manner of making accurate pictorials in TFri-
metrie form. In order to properly teach the theory of
pictorials, the students at Washington University go
through the process of laying out sceles snd then using
them to construct the pictorial. Later they are shown
the projection method, and so have a short cut to use
while s5till having a firm foundation in the overall
process involved. With this simple method of ecnstruc-
tion, the industrial use of Trimetrie Projection will
undoubtedly be greatly inecreased in the future,

* Figures 3, 4 and 5 dre reproduced from TECENICAL
DRAWING PROBLEMS SERIES IT by permission of the
authors, H, E, Grant and H. C, Spencer, and of the
Macmillan Company.
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VAN NOSTRAND

FﬂR COLLEGE TEXTS

Have You Exammed The NEW 3rd Edition Of
SMUTZ and GINGRICH'S

DESCRIPTIVE GEOMETRY

By FLOYD A, SMUTZ and RANDOLPH F. GINGRICH
Both of Kansas State College of Agriculture and A pplied Sciepce

@ Designed for students of the freshmen and sophomore level as an integral part of their train-
ing in engineering drawing.

@ Definitions, notations and nomenclature are in accord with the rec ommendations of a stand-
ards committee of the Drawing Division of the American Society for Engineering Education.

@ Entire book rewritten in clear and simple language, with problems rearranged in a more
logical sequence.
' ® New cuts have been made for all illustrations.
. ® New problems have been added to replace those found to be of little value.

@ Application problems are designed for 8 1/2 x 11 inch drawing paper and are worded to di-
rect the attention of engineering students to the usefulness of descriptive geometry in their
training program.

® All solutions are made by methods used in engineering drafting rooms.

@ Definitions of words that may be new to the student are contained ina glossary for handy
reference.

CONTENTS: 1. Introduction; II. Projection of a Point; III. Auxiliary Projections of Lines; IV.
Auxiliary Projections of Planes; V. Revolution Method; V1. Non-Intersecting Lines; VIL Sur-
faces; VII. Tangents to Surfaces; IX. Intersecting Surfaces; X. Applications to Shades and
Shadows; X1. Glossary.

142pp.__ _7Tx10____ Cloth ____ Dlustrated _________ $3.00

ENGINEERING DESCRIPTIVE GEOMETRY by Charles Elmer Rowe

More than 1000 problems furmsh excellent practice for the student in this text which gives
very detailed attention to shades shadows and perspective. Particular emphasis is placed
upon orientation which aids the student .in developing powers of visualization. The text fol-
lows the direct method which the author believes makes the subject more interesting.

299 pp. 6x9 Cloth . MNustrated _ _________ $3.00

TECHNICAL DESCRIPTIVE GEOMETRY by William E. Street

A new approach to the subject is used in this text which develops the draitsma.n’s method of
treatment in obtaining size, shape and position of every detail of structures and machines.
Mlustrations and problems are arranged in progressive order depending upon the method of
solution.

179 pp. _Tx10 : Cloth.______ TMlustrated ______ $2.75

If You Teaéh or Direct These Courses, EXAMINA-
TION COPIES Are Available for You Upon Request.

D. VAN NOSTRAND COMPANY, INC.

PUBLISHERS SINCE 1848
250 FOURTH AVENUE NEW YORK 3, NEW YORK




