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THE DIVISION OF ENGINEERING DRAWING PASSES THE QUARTER CENTURY MARK

Professor Ralph T. Korthrup, Sixteenth Division Chairman
¥Yayoe University

Historically the Division of Engineering Draviog of
the American Soclety for Engineering Education was a
planned organization. It did pot just, "grow up like
Topsy."

The organlzation was well founded and placed upon a
fira and =olid foundation by the early leadere of our
Division. Such names as Thomas E. French, Randolph P,
Hoelscher, Frederick Highee, Harrcy McCully, Henry H.
Jordan, Clair Y. Mann, Grisvold Saith, and maony others
too numerous to list were active in the early planning
of the Division.

In June, 1928, just tventy-six years ago, the idea
of a separate Dlvision of the then called Soclety for the
Prozotion of Engincering Education was’'conceived in the
pinds of the aforecentioned leaders. I am told this idea
wag first suggested by our Frederick Higbee when discuss-
ing the convention with Dean Jordanm and Clair ¥. Mann as
the train upon which they traveled eoved on its vay to-
wards Chapel Hill in North Carolina.

¥hy are we Lhen celebratiog our twenty-fifth anni-
versary this year when the teachers of Engineering Draw-
ing first met previous to 15297 1 believe you will agree
with ee that this is the official tweaty-fifth year of
regular annual meetings of the Drawing Division as a sep-
arate Divislon of the Averican Society for Engincering
Education after I have reviewed briefly the historlcal
account regarding its establisheent and its official
eeeting dates,

¥ith the rapid lncrease in student enrolleent begin-
ning about 1806, there was brought ioto being in the en-
gineering colleges throughout the nation a large group of
professionally trained young men whose major interests
were centered in departeents of draving that were dis-
tinctly separate and not affiliated with any particular
gpecialized interest or field of design,

¥hen the society met in 1927 at the University of
Malpe, considerable enmphasis and attention was given to
the importance, place, and problens facing engineering
draving in engineering education. The announcezent of
this "sectional conference” was printed in the official
program of the soclety as a "Conference on Drawleg.”
It is reported this meeting was a distinct success, and
because of the interest shown, it was suggested a second
"Conference on Drawing” be beld the following year in
1528,

It was through the cosblned efforts of the Lwenty-
geven megbers prescnt, principally from draving depart-
eents, that a request for the establishment of a separate
division to be known as the Divislon of Engineering Draw-
ing was presented at the annual meeting held at the Uni-
versity of North Carolina, "Chapel Hill" in 1928 to the
General Councll of the parent organization (then known as
The Society for Prozotlon of Engineering Education).

Inpetus was glven to the request and full meaning to
the importance and place of engioeerlng draving in engi-
neerlng education in June, 1927, by the election of the
late Professor Thomas E, French of The Ohio State Univer-
sity to one of the Vice-Presidencies of the parent

society, and by the election of Dean H. H. Jordan of the
University of I1linois to the General Council.

Because of this representative movemept, either by
chance or planned design, comaittee No. 19 coaposed of
teachers interested in Enginceriog Draviog and Design was
assured representation upon the directive councils of the
enpciety. Such representation on the General Councll gave
strong assurance that the privilege of foraing a separate
division within the society would be granted at the time
the request was subaitted in June of 1928,

Fifty persons were préseat at the "Chapel Hi11"
ceeting when peraission to establish a Division of Engi-
neering Drawing within the parent sociely was requested.
The resolution, when presented to the General Council of
the parent society, calliog for a separate division whose
duties ard functions would include the work of cozaittee
o, 19, was foreally approved with equal proaptness, and
peraission to form a separate division was authorized.

I quote froa an article written by Dean H. H. Jordan
of the University of Illinois and published in the May,
1938, issue of the Journal of Engineering Drawlng -- "The
new division took over the functions of comaittes No, 19,
which had a long and homorable career in the society, but
which was necessarily donmipnated by the design eaphasis
shich was given to it by engireers and teachers interested
pricarily in developingz techniques of design and their
presentation to students.”

The first executive coraittee was coaposed of Pro-
fessor T. E. French, K. P. Hoelscher, H. H. Jordan, ¥. G.
Snith, Frederick G, Higbee, C. V. Mann, and H. H. McCully.

There have been four sum=er schools sponsored in
connection with the division's activity since its found-
ing:

1. Pittsburgh, 1930,

2. Visconsin, 1936,

3. Washington University, 5t. Louis, 1945,
4. Michigan State College, 1951.

The year, 1929, parks the first official annual
eeeting of the Division of Engineering Dravwing follovwing
the granting of peraission to form such a division by the
pairent society in 1928. No seeting of the Society or Di-
vielon was held in 1945 due to cancellation at the re-
quest of the war comaittee on conventions of the Office
of Defense Transportation.

Fhe first officizl annual ceetiog of the Division of
Engineoring Draving at the Ohio State University in 1929
furnished asple evidence of the usefulness, isportance,
and mature iosight on the part of the early leaders im
the formsatica of a separate division within the society.
Each of four standing comaittees reported at this ecet-
ing, and a great deal of constructive criticlsa followed,

Since its inceptlion, the division has grown ino im-
portance apd in mezbersghip; had has made its influence

(Continued on page 9)
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(Continued froa page 7)

felt throughout the years. The T-Square Page in the
Journal of Engineering Education was established in 1928
with Frederick Highee as its first editor. The Journal
of Engineering Dravwing was established and published in
1937. 1Imn 1931, the Division developed the "theme type™
of eeeting and has followed this policy for each of its
peetings since that date.

Dean H, P, Haezond, in 1930, made the following com-
ment regarding the first sumser &chool held by the Divi-
gion of Engineeriong Drawing and reported the sape in the
Council records and Journal of Engineering Educaticn --
“The intrinsic values derived by the students will remain
a perpetual source of stimulation to thea.”

In June, 1954, President L. E, Grinter expressed re-
grets that he was unable to attend the Twenty-Fifth An-
nual Banquet of the Division due to a previcus dinner
engagezent. He states however, "I want to express my ap-
preciation to you for the fione work you bave dooe in con-
nection with the activities of the A.S.E.E. [ have a
keen feeling of appreciation for co-operative effort and
teamplay that has pade this year so successful in the
history of the society. 1 would apprecliate your convey-
ing my sincere appreciation to the active meabers of your
group.”

I quote also froa the letter of our Yice-President
Dean W. C. Yhite: "I hope you will cenvey to all of your
peabers my hearty felicitations on the celebration of the
Twenty-fifth Annlversary of the foundiog of the Diviszion
of Engineering Draving of the Aeerican Society for Engi-
neeriog Education. Your division has been one of our
strongest and post effective instructional unmits. It was
very kind of you to invite me to be present at the Draw-
ing Division Dinner on Tuesday evening, June 15, 1954, at
the University of Illinois. Although I would very nuch
enjoy belng with you on this occasion, 1 have already
coznltted myeelf to attend the joint ECAC-ECRC dinner on
that sape evening.”

You should also be inforeed that since the ioception
of the division, the work in the fleld of Engilneering
Drawing and Descriptive Geozetry bas expanded and changed,
If one reviews the early texts of the field of Engineering
Draving and soze of the early writings in the Journal of
Engineering Draving, one finds eaphasis placed upon
skills, inking, line weights, testing, the direct method
vs the classical method, better use of teaching tiee,
lettering, simple dimensioning, selection and design of
equipzent, and a multitude of other fringe subjects. A
transition has taken place since 1938 when Engloeering
Draving becane of age and toock on the form of an art and
sclence. ¥e now talk in teres of Engineering Graphics
in place of Engineering Drawing.

Such pew subject material as Industrial Production
I1lustration, Advanced Descriptive Geozetry, Freehand
Sketehlng, Toleranciog and Lieit Dieensioning, Surface
Quality Finish, Delineation, Coaputing Devices, Graphieal
Caleulus, Special S1ide Rules, Construction, Graph Ana-
logues, research in the field of Prosthetics and cancer;
and more recently, simplified drafting methods have crept
into our field of work, Yes, Engineering Drawing is
changing; and for those of us who remain in the field, an
open mind and progressive attitude is essential,

Let us now turn our attention to those men who have
played aleading part in maklng the past twenty-five years
such a phencaonal success., Perhaps thelr great works can
be best expressed in the words of the easter teacker who

once sald: “Neither do men light a candle and put it un-
der a bushel, but put it on a candlestick and it giveth
light unto all that are in the house.” Surely thess men
have placed their candles in the fora of light and knowl-
edge in Engineering Draving so all might see and be in-
fluenced by their contributions to our work,

The first Chairman of the Division was Professor
Thomas E. Freach of The Dhio State University who served
the Division froa June, 1928, to June, 1930. He was the
recipient of the Lamse Avard im 1943 and Vice-President
of the parent society in 1927,

The second Chairsan of the Divislon was Professor
Harry M. McCully of Carnegie Institute of Technology. He
served the Division from Septesber, 1830, to June, 1935,

The third Chairzan and still an active eember of the
Division was John M., Russ of the University of Iowa. He
has served the Division in many capacities over the years.
He was one of the early advocates of testing in Engineer-

.ing Drawing, apd devised the test questions correlated

with }ngjgggf{pg Draving by French and Yierck.

The fourth Chairean of the Division of Engineering
Drawing was Professor Carl L. Svepsen, author, leader,
teacher, recipient of the Engineering Drawing Award in
1953, and professional engineer. He served the Division
a5 Chairpan froa Septesber, 1938 to Jume, 1939,

The fifth Chairean of the Division was Dr. Clair V.
Mann, formerly of the School of Mines at Rolla, Missouri;
now an historian and professional enginecr. He gave to
us the idea of the selection and gquality of students for
engipeering, and the measurepent of space perception.

The sixth Chairman of the Division was Randolph P.
Hoelscher sho served from Septesber, 1940, to June, 1941.
Randolph was a founder of the Division, the first Secre-
tary of the Divislon, is an author, active on A.5.A.
Standards work, former dean of the Washington University
Surzer Bchool, a leader in research in the field of En-
glneering Drawiog and recipient of the Engineering Draw-
ing Award for 1954,

The seventh Chairean of the Division was Walter E.
Farnhan of Tufts College, He served the Division froa
Septenber, 1841, to June, 1844, It was during his tera
of office that Advanced Graphics received increased em-
phaels, Descriptive Geometry began to take on a useful
fora and practical eeaning.

The eighth Chairaan of the Divislon was Justus
Rising of Purdue University. He served as Chairman froa
September, 1944, to June, 1948, He was Dean of the ¥Wis-
consln Sumzer S8chool for Engineering Drawing teachers,
and has contributed to a large measure towards the visual
aild aspect of our work, Through his efforts, slides,
files, and movies have found an inportant place in the
teaching of enginecering draving and graphics.

The ninth Chaireman of the Divislon was John T. Rule
of Massachusetts Institute of Technology. He served the
Division as Chairean froa Septenmber, 1946, to June, 1947.
Advanced graphics, the term graphicse, and the application
of draving 1n research and higher mathepatics were em-
phasized at a time when certain echools were culting
draving tiea,

The tenth Chairean of the Divislon wvas Frank A, Heacock
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of Princeton University. He served the Division froa
Septepber, 1847, to June, 1938, As Chalrean of the Ad-
vanced Graphics Cozaittee, Frank is well-known for his
"Graphic Methods for Solving Problems" ard for the ef-
forts he has expended on our behalf im helping to inter-
pret to the parent society that draving was more than
nere lioes, skills, and lettering.

The eleventh Chairman of the Division was Henory C.
Spencer of the Illinols Institute of Techrology who
served the Divislon from Septesber, 1948, to Jupe, 1949,
Henry is well-known as an author. Be is active on A,.5.A,
Standards Committee work; and, more recently, is known
for the contribution he has made in trying to eliminate
the shortage of drawing teachers by the experiment put
into operation at his institution for granting of degrees
in graphics,

The twelfth Chairran of the Division was Orrinm ¥.
Potter of the University of Minresota, He served the Di-
vislon as Chairean from Septenber, 1249, to June, 1950,
Orrin is at present epakiog a natiopal survey of draving
practices in industry and tryiog to correlate the same
with the vork being taught in our Engineering Drawing
departeents,

The thirteenth Chairman of the Division, although
not a bit superstitious, was Ralph 8. Paffenbarger of
The Ohlo State University. Ralph has rendered the Di-
vision esteered service In helping to devise the standard
tests for Engineering Draving and in working with McGraw-
Hi11 Book Conpany in developing their Eogineering Drawing
films. He has played an active part in the wvork of the
Division for eany years serving in many capacities.

During the past tvo years, he has been serviog the Divi-
sion as the Drawing Divislion representative on the Gener-
al Council of A.S.E.E, and was just re-elected to contin-
ue in that capacity for the next two years,

The fourteenth Chairean was Clifford H, Springer of
the University of Illinois, He served the Division froa
September, 1951, to June, 1952, when it became necessary
to re-enunciate the value of Engioeering Draving in Engi-
neering Education, Clifford Sprioger is known for his
contribution to Industrial Production Illustration and
his work as Chairman of the Policy Cozmittee,

The fifteenth Chairman of the Division was Jasper
Gerardi of the University of Detroit. He served the Di-
vision from Septenber, 1952, to June, 1953, Jasper is
vell-known for his eagerness to challenge the eenbers to
discuss controversial subjects, His untiring work as a
wenber on the Drafting Stapdards Committee of A.5.A, and
S5.A.E. is well-known. He is cne of our several eeapbers
who has been able to rise to the rank of Assistant Dean
of the College of Engloeeriog. Jasper Gerardl has writ-
ten many artlcles dealing with dieensioning, tolerancing,
gcrev threads, and more recently a critique on "simpli-
fied drafting.”

In conclusion way I =ay, the Divislon has coze a
long way durlpg the past Twenty-Five years, and I look
forvard to seeing twventy-five years of continued progress
up¥ard, Advanced graphics is here ard 1s going to play a
greater part in our work in the future, Better prepara-
tion of drawlng faculty and students will and must take
place if Engiceering Draving is to play its true role in
Engineering Education.

Dean William D, Turnbull

Dean William D, Turobull of the Col-
lege of Engineering at Ohio State has
Jjust been retired after forty-five years
of continuous service to that University,
Dean Turnbull was a professor in the
Departeent of Engineering Drawiog from
1910 to 1928 before eoving to the college
office. He was replaced by Professor
Harold A. Bolz, foreerly Head of General
Englneering at Furdue University, who be-
canme Associate Dean of the college on
October 1.

Dean Turnbull is recognized as one
of the ouwtstanding producers of lettering
and illuninations of all tice. His paps
and illuninations are indeed works of art.
He is co-author of "Lessons in Lettering,”
Books I and 11, with the late Thomas E.
Fremch.
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A POSITIVE PROGRAM FOR ENGINEERING DRAWING

by

R. 8. Sherwood
¥orthington Corporation

INTRODUCT 108

At the Dartmouth eeeting of the A.S5.E.E. in 1952,
the Englpecring Drawing Division held a session on the
theze: "Place of Engineering Drawing in an Engineering
Educational Program.” Soze of the papers presented at
that seeslon seemed to build a defensive franework
against further assault on the repaining credit hours
of englneering draving in the various curricula.

1 happen to believe that a positive offense is very
often a good defensive device., The objective of this
paper is to suzgest a positive program for engincering
drawing which can help stea further de-eaphasis of engi-
neering draving and help paintain vndergraduate interest
An design. In business, those who are concerned with
developing the young engineer after he graduates are just
as interested in thls problem as jou are, although our
concern may have different wmotivation. Soze of us glve
extensively of our tiee as speakers for the Machine De-
sign Division of the A.S.M.E. in its canpaign to rid
seniors of their fear of a drawing board and to stinulate
interest in mechanical design. ¥e are also interested in
paintaining at the highest possible level the pnative cre-
ativity or inventiveness which young men bring to their
study of engipeering.

As I go further you will detect that my experience
has been confined largely to dealing with young men who
are associated with design of eachines, in college as
well as in business, 1 would be the first to acknovledge
that you are helping to train other men who will not de-
slgn machinery. But it is necessary for me to be candid
in order that you can evaluate my remarks pore easily.

In addition, I waot to acknovledge that you are in
a position to know your own probless better than anyone
else. In these resarks you will fied no panaceas. But
it i1s ny hope that you will receive them as a sincere ef-
fort to be constructively helpful,

' DEFINITIONS

In any discussion such ag this, it will be fruitful
to spend a little tiee on the meaning of certain words
which are used frequently but which are not universally
understood 1o mean the same thing, 1 think people in
business are more likely to be guilty of this fault than
are our friends at colleges. BSuch words as engincer,
design engloneer, draftssan, deslgoner, and techniclan, are
exanples. It seeas the meanlog of certain of these words
can be illustrated by coszents showing their function.
However, I want to consider only two, design engineer acd
draftszan,

a. Deslgn Engineer, A design engineer useg his mind
tu establish what his design problea is, brings his cre-
ative talent and his grasp of the science to bear on
solutions to the problem, and finally comaunicates his

préferred solution in a way which reflects his experience
apd judgment. Notice that this staterent doesn't tell
whether the design engineer is a man or a wozman, a col-
lege or high school graduate, or whether so much as a
gketch was made. For the purpose of glving a general de-
scription of what a deslgn engloeer's function is, this
is sufficient. However, the typical design engineer is a
ran qualified as an engineer vho usually works part of
the time at a drawing board creating and eaking drawings
as coaprehensive as a layout. =)

b, Draftssapn, A draftspan is skilled in the art of
using factuval inforpation and certain instrucents to pro-
duce a draving which conveys to the reader exactly what
vas intended by someone else. This does not say that a
ean who is a draftssan can't have creative and analytical
ability. It is to eay that a high order of creative and
analytical talents are not required to be a draftesan,
From my viewpoint, the detail drawing produced by an ex-
perlenced draftssan who is a high school graduate is
usually a more creditable vork of artistry than a layout
done by a design engineer who graduated from college,
This is peither to criticize the engineer nor complieent
the draftesan, Their functions are quite different.

OBJECTIVES OF EXGINEERING DRAYING

In leading up to presentation of a positive program
for engineering draving it seemed desirable to consider
the objectives of these courses as they are normally
taught in college. There is agreement avong leading
authors in this field that engineering draviog is the
graphic language of the design engineer and draftssan,
The primary objective of engineering draving, as stated
in the leading texts, secans to be the teaching of how to
"write this language." Tn learning to write this lan-
guage, the student also learns how to read the language.

Consider this objective closely. How does it re-
late to the student of englreering and why he is in col-
lege? Generally speaking, a student does pot study en-
gloeering in college to gain manual skill. Be certainly
doesn't go to college and take mechanical englneering to
become a machinist. ¥Yould a man enroll in some college
engineering curriculua if his goal was to becoze a first-
class draftssan? I seriously doubt it, High school,
trade school, and apprentice courses vill get him there
faster.

It may be argued that the time nov devoted to en-
Eineering dravipg is so0 small that there isn'"t any pos-
sibility of over-developing real manual sgkill in the
student. It would appear that this is probably true inm
post cases, A pertinent question can be asked, however.
In spite of the short time avallable for engleoeeriog
draving, are we still trylog to develop eanual skill or
are we trylog to develop creative talents and ability
to visualize?
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It seens to ce, however, that the true objective of
engineering draving courses should be to help develop the
c¢reative talents of an individual and to ioprove his
sense of visualization, recognlzing that you are partici-
pating in the trainiog of a potential engineer oot a
draftszan, In doing this, I an sure he will learn sozne-
thing about how to “srite the graphic language of the de-
sign engineer and draftssan." But specifically, the stu-
dent in a college engineering dravlng course can't be
thought of as an apprentice draftssan. Excessive repetl-
tive exercises have a deadening effect on originality and
creativity, He isn't there just to acquire manipulative
egkill, 0In these times econoaics coapel the shortest
possible use of the young enginecring college graduate as
a drafts=an, His value in an engloeering organization
will be in creating ard layiog out his designs, not in
their detailing. A lot of snudgy layout draviogs can be
tolerated 1f the design epgineer has creative talent and
the capacity for visualization,

A POSITIVE PROGRAM

Any positive forvard-looking program has to be basad
on the premlse that most all things can be improved., I
don't accept any value in change just for the sake of
change. A change which is an improvezent should be care-
fully considered, bowever, There are a pueber of points
which I believe require your serious consideration aed
continued pressure, These points will be enueerated and
discussed at the same tiee,

A. Reconsider your Objectives.

Be sure that the objective of your engloeering
draving courses 18 correct. In all sericuspess, ask
yourself this question. Am I still tryinog to train
drafteman? If jour answer is yes, then it is oy opin-
ion that you must change your objective. You are really
belping to train engineers, some of vhom will do soze
drafting 1f they do design engioneering. Froa my view-
point, I think there has been a greal deal accoaplished
in this regard. Inking exercises appear to have been
soft-pedaled, A considerable increase in freehand
sketching has boen acconplished. 1 thiok also that
dravings themselves are belog more squarely evaluated.
A draving that is a work of art from the standpoint of
line-weight, shape of arrov heads, and lettering, is
hopeless if it contains ercors which result in the part
belng scrapped after manufacture. On the other hand, a
legible, accurate, and clearly pressnted draving froa
which a good part results, is very useful, even If it
is saudged and the lettering is shaky.

¥e all enjoy having so=cone agree with our own pet
ideas. Suppose you believe that college engineering
draving courses should have twice as nuch time allotted
as they now have, Now let's assume you ask the following
question of the chlef draftsman of a modest size corpora-
tion. "Do graduates of engineering colleges get encugh
engineering draving?” He will likely ansver, "No, they
don't. I have high school graduates vho are much better
draftszen.” Sounds good, but if you asked the same ques-
tion of a chief englocer, your ansver might be sozething
11ke this. "I'm sure they could profitably use pore time
if it is available, but what really concerns ee is they
have been scared away from the board. They have alwost
no accurate conception of what design is.” W¥hat can be

pade out of this? One thiog I'm sure of; there's no use
doubling the tiee devoted to engineering drawing if the
epgineering graduates still rebel at going "on the board.”
Another observation can be made with respect to this hy-
pothetical question, If you feel there is value in check-
ing your courss objectives with people in industry, be
certain you are talking to the right people, 1 believe
you will get more valid corzents on course objectives
froa a Director of Research and Developrent than you will
from a Chief Draftesan or someone in the standards de-
parteent. In oy opinion, this results privarily froam a
difference in perspective, It is in no sense of criti-
cisa of een such as chief draftsszen, who are very busy
with their day to day work.

At the present time the A.S5.E.E. is devoling consid-
erable tive and thought to the problea of teaching and
developing creativity in engineering students, Without
debating whether creativity can be taught, we can accept
the fact that individuals have sore level of creative
talent. This creative flare for origleal action can
either be stimulated or killed, depending on how the ino-
dividual is handled. It is particularly important that
the college engineering dravwing courses be examined to
insure that their pethods do not kill this taleat, An
additional important step requires exanination of drawing
courges to find every practical means for teachieg in
such a way that individual creative effort is stieulated
and allowed to grow. Io my oplpion, it is oot sufficient
to accept as the primary objective of engineering draving
courses the teaching of "How to ¥Write the Graphic Language
of the Design Engineer and Drafts=an.” The challenge of
telping to develop the creative talent and sense of visu-
alization of the student must be accepted too,

B. Reduce the Draving Teacher's Load

I have no accurate way of knoving exactly what
the average draving teacher's load 1s these days. How-
ever, the Information I do have indicates to me that dur-
ing most of the tiee since World War II, the drawieg
teachker ¥as in reality very heavily loaded. Nov this
opinion may not be entirely acceptable to adolnistrators.
They will counter that the man teaches, for ezample, only
one course, working drawvings, which has twvo 3-hour labor-
atories a week. He has to prepare only slightly more for
four sectioas than he would for one, and is only in the
classroon 24 hours during the week, It will be argued
that the professor mechanical englneering is busier
teaching a load coaposed of one section of kinematics and
tvo sections of pachine design. Such a man may have 9
hours of recitation and possibly 12 hours in laboratory,
In this case we will gay the kinematics laboratory was
hardled by a graduate student and the two eachine design
sections have split laboratory sectione, Ono the one
hand, the draving teacher is tied up 24 hours per week
while the eechanical engineer has 21 houre in class.

Personally, I believe fin the above case, that the
pechanical engineer is busiest. But it is also my opin-
ion that the drawlng teacher has the greater burden,
Burden is sozethiog you carry; it welghs and vears you
dovn. Repetition is deathly to bright aggressive
teachers.

One thing which can be done to reduce the draving
teacher®s turden is to cut down on the volume of papers
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he has to correct, I won't even comaent on hirlog grad-
ers, It is pot my idea that the student be asked to do
any less work or that there be any fever papers turned
in. 1 don't think it is pecessary, however, to grade or
correct every single sheet a student turns in. This
business of correcting every paper seens to be a fetish
with some draviong teachers I have koown., I thiok it
would be perfectly ethical for the head of the drawing
department to determice with his staff what constituted
an adequate sample of a student's work for correction
and grading.

The point in cutting down on the drawing teacher's
load is not altruistic at all, The whole idea is to per-
nit him to have more tiwe for study, research, or even
private practice. If this can coze to pass, the vigor
and morale of a draving departeent staff should be high.

C. Kev Areéas for Teachiog and Research in Engloeer-
ing Drawving,

It may seem like folly to consider additiomal
course offerings and research if the college administra-
tions seem bent on squeezing the credlt hours in draving.
Frankly, I don't think there is need for concern if an
englocering draving department is moving ahead with a
positive program,

There are areas which peed working, and these areas
can be cultivated by a draving departeent as well as an-
other departeent. The following thumbnail sketches will
gerve to point up vhat I am talking about.

1) If a course in creative design does not exist
{vhere an englreering student can really test his imagl-
nation and vigualization), why don't able englneering
drawipg teachers work up one? Let it be an elective, and
drum up interest among the mechanical engineers just fin-
ighing machine design, At the present tlee there are
only a very fev englneering colleges which have a course
in Creative Design., Anyone who conteaplates organizing
such a course should be an experlenced design engineer
wvho I coapletely open-minded, He has to be willing to
give the students great latitude, exercislng only a very
light refgn. In additlon, such a teacher should have
pade a careful analysis of what bhe thinks the inventive
or creative process is.

2) Several echools in this counlry are conducting
sponsored research to find out what creativity is and how
it is stimulated. Is there sozething which engloeering
drawing can confribute? Certainly, if an Eogineering
Draving Department has on its staff teachers who are coam-
poetent deslgn englneers, they should be able to contrib-
ute sozething tapglble, Such een will have had an unsur-
passed opportunity to observe the characteristics of cer-
tain students who unquestlonably possess inventive and
creative flare, The synthesis of thees observations can
be a vital force in our greater understanding of how to
stinulate creativity. Oa the pegative gide, it is pos-
sible for such teachers to observe practlces which are
koowvn to have killed or stifled originality.

3) The problea of draving and record storage gets to
be a larger problem all the time, VWhy can't the staff of
draving departeents do some work there? This question
brings in econonics as well as techoiques, There are in
this country many corporations which have multiple plant
operatlons resulting from the purchase of several plaots
which were previously separate corporate entities. Such

sltuations create trependous problens in standardization
particularly as it affects draving nusbering, part num-
bering, ard pattern nusberiog systems. Such problems are
ueually resolved on the basis of vhat seeas to be best
for the particular corporation and its people. This nay
pot, in reality, be & fruitful subject for organized aca-
denic research. On the other hand, it carefully offers a
challenging area for consulting work by able engineering
draviog teachers.

4) ¥e can still use improved reproduction processes
and equipzent, Isn't this something on which an engl-
neering draving departeent could collaborate? It is
recognized that over the years certain engineerinog draw-
ing professors have made remarkable contributions in in-
strucentation. As you will know, several manufacturers
in this country are continually working on improved proc-
egses for reproduction of dravipgs, but obviously we
haven't reached the state of perfection, An englneering
drawing professor who has interest in this problem and
an inventive flare, might fiod a challenge in such de-
velopzent.

5) ¥hat research are epglneering drawing departeents
conducting on simplified draving procedures? It won't do
to drag your feet or ridicule the idea. Repenber the
value of a mechanical draving is in its utility, not its
artistry. Econoalcs 18 exerting heavy pressure to elim-
inate any unnecessary costs,

It is perfectly possible to go too far 1o adopting
gimplified draving procedures. The more you simplify &
layout dravwing, for example, the more thinkiog the detail
draftssan hag to do. In certailn sltuations this leads to
higher hourly rates for draftszen which might offset the
econony which was anticipated for sieplified dravwloz pro-
cedures. Similarly, shop personnel who have become ac-
custozed to haviog all the possible information provided
on a draving, may spend more tiee than can be justified
in interpreting the sleplified draving. Thess observa-
tions should not be construed as reasons for not golng
akead with slnplification of draviogs, They do polint
out, however, sope of the problems which peed very care-
ful and objective study. Englneerinog Draving Deparieents
should accept this trend as an area 1o which they can eake
great coatributions by careful study of this problea.

CONCLUSION

If engineering draving deparieents are to prosper
and grow to the fullest extent, it will be only by posl-
tive aggressive action on their part, There are thiogs
shich can be dope and which need doing, most important of
vhich is to continue re-exanination of objectlives, If
this challenge 1s eet by effective effort, there should
be no real concern for the future of epgioeering drawing.
Froa a purely selfish viewpoint, indusiry can profit froa
your positive action. Engineering dravlipg enthusiasti-
cally taught by competent men, will help produce engl-
nearing graduates who are interested io becoalng deslgn
engineers.

The dried iok oo improperly cleaned stencils may be
readily moved by covering each side of the stencil with
fresh ink and then letting it soften the old ink., This
takes about fifteen minutes time, Then the old and mew
ink may be rewoved by a plece of Kleepex, The KEleenex
wipes into the grooves of dravipg lices thus does a
better job thao the blotter folder.
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DRAWING TEACHERS IN THE ENGLISH DEPARTMENT

¥
¥illiam J. Streib
Gtate University of [owa

A nusber of years ago Professor Farrell of the Engi-
neering English Department at the State University of
Iowa was eating lunch with Professor Russ of the Engi-
neeriog Drawing Department. "John, what can be done to
improve the quality of the drawings turned in with our
technical writing papers?” asked professor Farrell. That
was the beginning of the very successful consulting pro-
gram we have with the Englneering English Departeent.

Qur activities are undoubtedly not unique in the
Drawing Division, but the success of the program and the
cordial attitude of the Engineering English Depariment
proapts pe to believe that other members of the divislon
eay be interested in thea.

BISTORY

The problea faclpg Professor Russ and Professor
Farrell ¥as not new. The students, finished with their
drawing courses, forgot what they had learned.

The drawing departeent here at Iow¥a employs student
paper graders, so Professor Russ suggested the most di-
rect approach to the problea, An investigation was made
into the possibility of grading the dravings turned ino
with the technical writing papers.

The name of a student qualified for such work was
suggested by the head of the Draviong Departeent, and
funds were pade available in the Engineering English De-
parteent's budget to pay the prevailing hourly wage for
such student help,

Realiziog that quality was only one factor in deter-
nining the acceptability of a drawing that was included
in a paper, discussions were held to consider how the ac-
tual grading would be accomplished. The conclusion was
that three items must be considered:

1. Adequacy,
2. Appropriateness, and
3. Quality.

Under the heading of adequacy, the question was to
be asked, "What dravings should be included with this
paper?” The grader was to "skim" through each paper and
decide what drawings, if included, would add to the
paper. If the student failed to include these drawings,
the grade on this item was to be reduced by an appropri-
ate amount.

It was feared that this process would be time con-
guning, but it was later found that the graders quickly
developed a ski11 at finding clues to the draviog re-
quirezents of a paper, and the time required was not
prohiblitive,

The appropriateness of the drawings that were io-
eluded was to be questioned next, [If a draving served no
useful purpose in the paper, the grade on this item was
to be lovered. The problem of fittiog the drawving to the
probable backgrourd of the intended reader was consldered
here, and enphasis was placed on simplicity. A drawing
that vas poré elaborate than necessary caused the grade
to be lowered.

The ain of the first two considerations was to force
the student to analyze the draving requirezents of his
paper. The first item depands that the necessary draw-
ings be inocluded, while the second preveats the padding
of a paper with dravinges having 1little thought behind
thea.

The last itea consldered was to be the quality of

the drawings. A grade was to be assigoed based upon the
quality derpanded in the draving courses.

S0 that the instructor of a technical writing course
would have the drawing grades to assist him in assigoning
the final grade to a paper, the grading of the dravings
was to be dopne as soon as the paper had been turped in.
Notes and comzents by the draving grader sere to indicate
vhy the grades given were appropriate, and if the grade
on any item was too low, additional dravings or redravs
vere to be required.

That the program was successful was apparent soon
after the actual gradingz began, Quality improved, and
the students were obviously uslng greater care in the se-
lection and content of their dravings. These resulis en-
couraged the two departeents to expand the scope of the
activity. Figure 1 shows the present organization. Al-
though apparently coaplicated, it requires a remarkably
grall aeount of effort froa the full time staffs of the
twvo departeznts,

PRESENT ORGANIZATION

LECTURES

Professor Farrell attributes much of the success of
the grading progran to the psychological effect upon the
students, created by the support and interest of the
draving departeent. To increase this effect, lectures on
dravings for technical writing papers are givenby meabers
of the draving deparieent staff.

In their junior or senior years,engincering students
at Iowa take two courges in technical writing. The first
has the technical report as its pain topic, while the
second deals pricarily with the technical article,

Each se¢pester a lecture Is given in each of these
courses by a meaber of the draving department. All sec-
tions are brought together in the evening to minimize the
tiee necessary, and the staff of the Engineering English
Departeent makes the necessary arrangements for lecture
rooas, projector, and display boards,

Yery few rules are set down in these lectures. Rath-
er, they point out the pecessary reasoning behind the
selection of dravings to be included in a paper. Fittiog
the draving to the background of the intended reader is
enphasized, and the psychological effects upon the reader
that result froa poor draving quality are pointed out,

FIRST COURSE IN TECHNICAL WRITING

The lecture to the group taking the first course ex-
plains why engineering dravings are included in technical
papers, what drawings should be included in specifie
types of papers, and how standard engineering dravings
can be adapted to the peeds of the technical paper,

8lides shovwing the dravings that might be used with
various papers are shown. The outline of the lecture is
glven below.

DRAVING LECTURE 1
DRAVINGS FOR TECHNICAL REPORTS

I. ¥hy technical dravlpgs are included

A, Engineers have two languages
1. ¥ritten word
2. The technical draving

B. Function of the draving in a reporl
1. Enphasize
2. Bumzarize
3, Clarify
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Figure 1
The Relationship Between the Eoglpeering Draviog and Englneeriog English Departoents

II. Special techoiques
A. Reasons for special techniques
1. Must fit reader
2. Parts not to be panufactured froa
dravings
B. Dravings in tke varlous types of papers
1, Process Paper
a. Flov sheet well adapted
(suc=ary)
b. Block type
c¢. Pictorial
2. Directions Paper
a. Shows equipzent (emphasize,
clarify}
b, Must fit intended readers
background
¢. All dieensions oaitted ex-
cept as referred to in paper
d, Naning parts on drawing
better than reference num-
bers or letters
3. Apparatus Paper
2, Draving almost alwvays re-
quired. (All three functions)
b. Should show
1} Shape
2) Bize - scale or princi-
ple dicensions
3) Material
¢. Diecnsioned assembly draving
finds usa,
d. Hust show functions as well
as size.
4, Evaluation paper
a. Yisible deslgn features of
equipaent
b. Graphs to show performance
5, Coaparleon paper
a. Yisible design features to
be coapared.
b. Perforeance of each show¥n on
gape graph,
111. Preparation of dravings for this course.

SECOND COURSE IN TECHNICAL WRITING

The lecture to the students taking the second course
deals with the draviog that is to be published. Thke top-
iee duscussed are: how draviogs for publication differ
from those placed in a technical report, and the need for
gpecial drafting techniques to obtain good reproduction.

Skeets illustrating the effects of size reduction
are given to the students for reference during the lec-
ture, A display of "The Transit,” the Iova engineering
student technical publication, is also set up. Origloal
drawings are showvn beside the corresponding published
draving in the magazine.

DRAVIKG LECTURE 2
PREPARING DRAVINGS FOR PUBLICATION

1. Extensive use in journals, advertising layoul,
instruction books and textbooks.

II. Like title, drawiogs pust attract readers to the
article.

11I. Adopting various types of draviogs for publication
A. Orthographic
1, Usually shape description only
2. Sloplify
a. As few viewvs as possible
b, Ko unnecessary detail
B. Pictorials
1. Untraiced reader
2. Relieves technical appearance of
article
C. Flow sheet
1. Pictorial shows soasthing of the
equipzent
2, Excellent suemary of a process
D. Diagrams
1, Block diagram fipds wide use
2. Give values of coaponents
E. Charts and Graphs
1. Indicates trends and approxieate
values
2. Bar apd plie graphs find use
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1V. Speclal Techniques
A. Process lovolved
B. Photographic step allows size reduction
1. Published draviog too s=all to be
pade without reduction
2. Lioe quality improves
3. Lettering improves
C. Reductions usually 271, 3/1, or 4/1
D, Effects of reduction (pass out reduction
guides)
1. Fird lines do not reduce at same
rate as heavy lices
2. To overcoze loss of contrast
a, Greater contrast on original
dravings
b. Spacing of cross-hatching
¢, Effect on grid for graphs
1) Can not use printed
graph paper
2) Break out around notes
E. Lettering
1. Size of letters
2. Line weight
3. Corners of A, W, M, 4, etec.
4. Do not use typewriter

¥. Preparation of dravings for this course

THE "TRANSIT"

Because of the nature of the second course in tech-
nical writing, eany of the papers submltted find their
way into the "Tramslt.” The possibility of a paper belng
published is an incentlve for the student to do better
work in the technical writing courses. The staff of the
draving departeent encourages the students to bring their
drawing probleas to the departeent for advice on obtain-
ing better reproduction,

The student art editor of the "Transit” is responsi-
ble for all drawings published. Any draviog that he con-
siders sub-standard,is redrawn., This student voluntarily
cores to the Draving Departeent once a month to check his
plans for the peat edition with a staff meaber. OSuch as-
slstance requires little tiee, but appears to have re-
sulted in an improveeent 1n the draving quality in the
“Transit.”

for a ousber of years, the student editors of the
"Transit” hive asked the heads of the draviog and enpgl-
neerlog English departeents to formally critique each
iesue of the magazioe. For paxioum effectiveness, the
opinlons expressed are mleeographed and distributed to
the "Transit” staff. Through careful use of criticien
and epcourageeent, this program hag done much to ifmprove
the quality of the magazine.

FUTURE PLANS

The engineering profession bhas long recognized that
the ability to express ideas in the lapguage of the pro-
fession is a necessary tool possessed by successful en-
gineers. To properly prepare their students, engineering
colleges have for eany years had technical wsritiog
courses in their curriculunm,

Other professional colleges are becoming avare of
the necessity of training their students in these sace
skills, Here at Iowa, a nev three hour Lwo sepester
courge in busioess writing is to be offered. It willl be
the comzerce equivalent of the engiceering techmical
vriting course. The engineering English program and
staff are leadipg the way in this endeavor,

To prepare the comzerce students for the writing of
effective reports and letters, the English Deparleent
will be assisted by lecturers froa the Englocering Draw-
ing Departeent, School of Jourpalisa, Department of Man-
agezent apd Business Education, Photographic SBervice, and
the Bureau of Audio-Yisual Instruction.

About ten lectures will be given by ceabers of the
Draving Departeent’s staff, This increase in the amount
of ties allotted for lectures on draving was dictated by
the lack of background possessed by the average cozmmerce
student. Although the students will do no work at the
draving board, they will becoze familiar with the fol-
lowing topics through lectures and demonstrations.

TOPICS TO BE DISCUSSED

1. Lettering, the use of appropriate styles of let-
ters, acd lettering devices.

2. Principles of projection. Instruzent apd free-
hand demonstrations of orthographic and pictorial
representation.

3. Applications of charts and graphs.
4. Drawing for reproduction,

For the student who is especlally interested or sees
special applications for drawving 1n the work he plans
after graduation, there 1s a survey course in draving for
non-coglneers, At present it is desigoed primarily for
graduate students in the sciences and conzerce, but it
night well serve as a follow-up for possible interest
created by these lectures.

The rapid growth of the program, and its acceptance
by the students and Eoglneering English Deparieent is
very significant. The staff of the Draving Deparieent is
looking forward, with anticipation, to the challeoge of
this expansion into noo-engioeering courses.

HAVE
YOU
RENEWED
YOUR
SUBSCRIPTION
?
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RESOLVED:

OF THE

THAT, WITH THE PRESENTATION OF THIS AWARD,
THE ENGINEERING DRAWING DIVISION OF THE
AMERICAN SOCIETY FOR ENGINEERING EDUCATION
BY THIS TOKEN ACENOWLEDGES THE MANY
DISTINGUISHED SERVICES RENDERED BY

RANDOLPH P. HOELSCHER

THROLUIGH THE YEARS 19012-1954

THE SOCIETY EXPRESSES ITS DEEF AFFRECIATION
FOR THOSE SERVICES, AND THE GREAT PERSOMNAL
PLEASURE OF THE INDIVIDUAL MEMBERS IN
HAVING HIS FRIENDSHIP.

FRESEMTED THIS FIFTEENTH DAY OF [UNE IN THE YEAR
OF OUR LORD NINETEEN HUNDRED FIFTY-FOUR.
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DISTINGUISHED SERVICE AWARD

RECIPIENTS OF ENGINEERING DRAVING DISTINGUISHED SERVICE AWARD

1950

Frederic G. Highee

1951 - Frederick E. Giesecke

1

1952 - George J, Hood

1953

Carl L. Svensen

1954

]

Randolph P. Hoelscher
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THE AS.EE. ENGINEERING DRAWING DISTINGUISHED SERVICE AWARD

Randolph Fhilip Hoelscher

Hr. chairean, meobers of the Dravieg Division, and
guests:

Tonight we honor a man who has been instrucental in
turning the wheels; not only the wheels of the Engineer-
ing Drawving Division, but those in every endeavor that he
has participated.

Randolph Philip Hoelscher was born in Evansville,
Indiana, on Deceaber 12, 1880. He recelved his education
in the schools of that city and graduated froa Central
High School in 1908. He had shown aptitude toward engi-
neering and was particularly interested in Civil Engi-
neering., He had read many accounts of the great civil
engineers noteworthy of which vas one about the father of
our country, George Washington. George had thrown a sil-
ver dollar across the Potorac at one tive apd Randolph,
in trying to enulate the feat of this great engloeer and
slatesnan, atteapted it one day across the Chio. To his
dismay he saw the bright shiny dollar sink 200 and sone
feet off shore. In lamenting the fact to his father at
the dioper table that evening his father offered the con-
soling words, "Don't worry Randy, a dollar would go much
farther in those days,”

Randolph eatered Purdue University in the fall of
1908 and graduated in 1912 with the degree of Bachelor of
Civil Engineering. He received the Master of Sciepce de-
gree at the Unlversity of Illinoils in 1927 and his pro-
fessional degree of Civll Eogloeer at Purdue in 1929.
Following his graduation he entered the employ of the
George L. Meshker Co, as a structural epgioeer and served
with that coapany from 1912 to 1916.

He married a native of Evansville,Miss Hazel Heeger.
They have two children, Bettie Marieand William Randolph,
both of whoa have graduated froa the University of I11i-
nois. Bettie showed her partiality for an engincer by
eparrying a very proaising young civil epgineer, and their
three children have added puch happiness to the life of
grandna and grandpa Hoelscher. Their son, ¥William, lives
in Paxton and operates the Middlecoff Inn in that city.

In 1916, Randolph decided he wanted to enter the
teaching profession=o he cace to a great state--the state
of Ohio., He becaee an instructor in physice at Baldwin-
¥allace College at Berea, Chio. He served for two years
in this capacity and then returced to the campus at
Urbana ard became an instructor in the Departeent of Gen-
eral Engineering Drawing. He was advanced by successive
steps fron the rank of Instructor to that of Professor
and has served that departeent contioucusly except for
the years 1946 to 1949 when he was made Associate Dean of
Engineering Sclences and asked to set up the program at
Kavy Pier in Chicago for the University of Illinois, He
did an exceptioral job in this assignement. It was oy
privilege to visit him on ivo or three occasions. The
only trouble with my visitations was that it was always
at a time when you could not fish outside his office win-
dow, He returnsd to the campus at Urbana in 1949 to as-
guce the chaireanship of the Departeent of General Epgi-
neering Drawing. Last fall this departeent was changed
to that of General Engineering, and he is still the
chairean,

Eandolph is a fellow whose wall needs not be filled
with mottoes to get things done. He hes been extremely
active in the American Sociely for Engineering Education,
having been a meaber since his graduation froa college,
fHe was a charter cenber of the Engincering Draving Divi-
glon, serving as its chairpan froa 1840 to 1944 and on
another occaslon froa 1948 to 1950. At presenl he is a
penber of the Policy Committee and the Executive Cozait-
tee., He did an admirable piece of work as director of
the Drawing Division Surzer School in 8t. Louis in 1946,
He has held epany other inportant committee assigoncenls
and has long used the slogan: "If you're wrong you can't
afford to argue, if you're right you doa't reed to,”

As a mezber of the Acerican Soclety of Civil Epgi-
neers he has served as Secretary of the Central [1licois
Section and also as Presldent of that Section in 1941,

As a pezber of the Acerican Society of Mechanical
Engineers he has been extrezely active in the developzent
of draving and drafting standards, being a member of the
gub-coenittee of 214 vhich issued the last edition in
1946, He is at present the chairman of the Sectional
Cozmittee and chairean of the Executive Committee of
¥14 {old Z14). This cozmittee is novw in the process of
developing the nev standards. He was chairpan of the
pceting of the Aperican, British, and Caradian Conference
on Unification of Drafting Stapdards in New York, ino
June, 1952,
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In college he was a cepber of the Triangle Frater-
nity, Tau Beta Pi (honorary engineering). He is a Mason,
Scottish Rite (32nd degree), ceaber of the Presbyterian
Church, eeaber of the Chanpaign Urbana Eiwanis Club--
having served that Club as president in 1940,

O the campus ke has held the chairpanship of soze
of the important university committees. He vas secretary
of the Faculty Senate for six years. He was chairean of
the Cozzencenent Cozaittee of this university for 18
years. He was chairean of the Cocnittee on Adnissions
for Secondary Schools of 4 years., He is chair@an of the
Cormittee on Civil Defense and has been since 1941, He
has served on many, many other comaittees.

As an author be is unexcelled, having been co-author
of "Engineering Draving” with Dean H. H. Jordan, co-author
with A. B, Mays on "Basic Units in Mechanical Drawing”

{2 vols.), author of "Teaching of Mechanical Drawing,”
co-author of "Industrial Production Illustration with
Springer and Poole, co-author of "Graphic Alds in

Engineering Conputation” with Arnold and Plerce, co-
author of "Essentlals of Engineering Draving” with €, H.
Springer, ard was co-editor with Justus Rising on the
“Proceedings of Draviong Division Sumcer School-1945," He
has hid nuzerous articles in the Engincering Drawing
Journal, Journal of Engiceering Education, and other

technical publications,

As a teacher, dean, director, author, and adminis-
trator he has inspired thousands who have come in coatact
with him. He has done as much toward the advancerent of
our work as any other living individual. BHis thorough-
ness, accuracy, honesty, lntegrity, and boundless energy
have long been recognized as outstanding characteristics
in a truly great ipdividual,

Randolph as chairean of the Draving Division Special
Avards Cozmittee I have the honor and privilege of pre-
senting the Distinguishked Service Avward of the A.S5.E.E,
Division of Engineering Drawing for 1954 to you for your
cutstanding coatributions to the field of Eogineering
Drawing.

A GRAPHICAL SOLUTION

THE REDUCTION OF NONINTERSECTING NONPARALLEL FORCES IN SPACE

E. J. Hareo
University of Nebraska

It is oy intention in this discussion to explain the
application of graphics to problems which deal with non-
current, nonparallel forces in space, The use of graphi-
cal solutions for force problems has been restricted
painly to forces which lie in one plane. BSoze linited
ue2 has been eade of graphics in force problezs dealing
with concurrent forces in space. It is my belief that
with the proper knowledge of emechanics, coaxbined with a
proper knowledge of the principles of descriptive geon-
etry, considerable time and effort can be saved by the
engineer if he resorts to graphical solutions for prob-
lers dealing with forces in space.

Yhen a rigid body is subjected to the action of
forces which are directed so that they are pelither par-
allel nor intersecting, the problem in the analysis of
external force action can be resolved into one of four
possibilities, deperding upon the eagnitude, direction,
and point of application of the forces. The reduction
pay result into {1) a single force, (2) a single torque
or couple, (3) a systea of forces in equilibrium, {4) a
force and a couple, The first three possibilities rep-
resent conditions which exist for special cases only.
The reduction to a force and a couple represents the
general case and it will be the one which concerns this
discussion.

Regardless of how conplicated a force systenm in
Epace pay become, it can be reduced to a slogle result-
ant couple, This force and couple can have a varlety of
foras, conslsting of different parallel forces together
with couples in various planes, To bring about the sis-
plest reduction it is necessary to have the couple acting
in a place which i1s perpendicular to the force. This

reduction is called a wrench or a gcrew, For a given
force systea, therefore, there is only one ¥rench or
gcrew action to which it can be reduced.

The mathematical analysis for a problem of this type
is well established. It can be summarized by the appli-
cation of tke followlng equations which kave to be solved
in order to find the resultant,

For Deteralningz The Resultant Force -

) R = Y (@p? + Gm? + (iFp?
(2) Cos 8 = 221 5
R
{3} Cos By = I
R
(4} Cos B = -E:TE‘

(5 e = J(Mp? + (YT + (XD?
{6) Cos fix = —z—’él
{n Cos Py = Z%
(8) Cos g7 = ok
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Flg. 1

1=

For Deteralolog The ¥Wrench -

(9) Fipd angle P beiween R and C.

(10)

(11)

(12)

Fora tvo component couples C cos i and C sin B.

Replace C sin f by an equivalent couple whose forces
are parallel to R and equal in eagnitude to R.

The dlstance of the force parallel to and equal to R
has been moved a distance equal to
C sin p
R

The uee and application of the foregoing eguations can be
illustrated by the following steps:

1.

The origlnal force system is shown by Filgure 1, These
forces act on & rigld body represented by the irregu-
lar lire., The axes X, Y and € are dravn through any
convenlent polnt.

Resolve each of the forces AB, CD and EF into an equal
parallel force passing through O, apd a couple. A
couple consists of two equal parallel forces opposite
in direction. The resolution of each force into a
parallel force and a couple is accoaplished by passing
through the point O two equal, collinear, and opposlite

5.

forces of the same pagnitude as the force which is to
be resolved. Figure 2 illustrates the nev force sys-
tem which has the same external effect on the rigid
body as the forces AB, €D, EF and OH had.

. The four concurrent forces passing through point O are

04, OJ, OL ard ON, The three couples are deterained
by parallel and opposite equal forces AB and OK, CD
and OM, EF and OP. (Refer to Figure 2).

At this point, assuning that all the directions and
pagnltudes of the forces are known, the concurrént
forces are resolved into X, ¥ and Z coaponents, Equa-
tion 1 can now be solved, follosed by the solution of
equations 2, 3 and 4,

The vector representation of each couple, which will
be discussed more in detail in the graphical analysis,
has to be established by finding the perpendicular to
each plane of the couples, The angles which these
perpendiculars make with the X, ¥ and Z axes defines
the direction of the planes of the couples. The mag-
nitude of each couple 1s found by multiplying the
value of either parallel force paklng up Lhe couple by
the perpendicular distance between them, When the di-
rection and eagnitude of each couple vector is estab-
lished they are resolved into the X, Y and E coaponents.
Equations 5, 6, 7 and 8 can pov be solved.

Figure 3 shovs the resultant coupleC and the resultant
force R which were determined by the first eight equa-
tions. In order to get the vreoch action it is neces-
sary to find the angle belween these two vectors and
then to apply equations 10, 11 and 12.

The pathepatical procedure outlined above, as you

can gee, can becoze quite lnvolved with the numerous
space relationghips involving trigonozetry and algebra,
The work becozes very tedious and for this reason the
graphical solution can becoze an important part in the
golution of space problems.

(Continued on page 24)
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ous kinds of paper generally employed in in-
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cross section, tracing, or opaque papers.

The instructions and text references are
printed in the margin of each sheet for ready
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ing of pages.

To aid the student in visualizing the objects
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a problem entails demonstration of only one
or two learning points it is presented as a par-
tial layout to save extra time,
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(Continued from page 21)

GRAPHICAL ANALYSIS

In presenting the graphical analysis it is not my
intention to depreciate the fmportance of pathematics in
engineering practice, but it should be realized that sany
engineeriog problens can be solved either eathematically
or graphlcally. Both of these tools are used, although
in eany cases practicing engineers may prefer the graphi-
cal solution because it is less abstract than the mathe-
patical solution, There is also lees chance of uslog
wvrong values or wrong relations because the whole problem
is in the field of vision rather than spread over many
pages of pathematical coaputations.

Figure 4 3 shows the vectorial representation in the
top and front views of the forces AB, OD, EF and GH. The
points of application are at A, 0, E and G. The magnitude
and direction of each of the four forces acting on the
rigid body, represented by the irregular line, is shown
by the followlnz table:

Force Hagnitude Bearing Slope
AR 1200 1b. X 23" E 53" Downward
oD 2000 1b. 545" W 14" Upwvard
EF 1700 1b. 50" W 27" Upward
GH 1500 1b, N34 E 12" Upward

The principles of descriptive geozelry were eaployed
to establish each of the force vectors in space since the
pagnitude, bearing and slope were kaown. Top view pro-
Jjections carry the subscript T and froant view projections
carry the subscript F. The auxiliary view vith the sub-
script A; shows the pethod used in establishing vector AB
in space., The sape procedure was used in establishing
the top acd froot views of 0D, EF and GH. After the pro-
jections of the force vectors were established in both
the top ard froot view, the first step in the solution of
the problem was to resolve the force system in order to
get a set of copcurrent forces and a system of couples
which together will have the saee exterpal effect on the
rigid body as the origlnal force systea.

The point O was arbitrarily selected as a convenient
point through which the concurrent forces should pass,
Force AB was resolved into a force OL, equal in pagnitude
and parallel to AB, ard a couple determined by the two
equal and parallel forces AB and OM. This was dore by
applying two equal, opposite and collinear forces at
point O, EF was resolved into a force and a couple by
passing the tvo equal, opposlte and collinear forces OJ
and OK through the point O. GH was resolved into a force
and a couple by passing two equal, opposite and collinear
forces ON and OPF through the point 0. The original force
system in its vector representation nov consists of four
concurrent forces 0D, OJ, OL and ON and three couples de-
ternined by the three sets of equal, parallel and opposite
forces AB and OM, EF ard OK, GH and OP.

Deteralning The Resultant Force -

Flgure 4B shows the top and front view of the poly-
gon of forces vhich was used to find the resultant of the
four concurrent forces 0D, O, OL and ON. The resultant
will mot depend upon the order inm which the vectors are

added, so in this particular cass it was found more con-
venient to begin drawing the polygon with the free vector
for the force ON (labeled V-0X), followed by V-0OL, ¥-0U
apd ¥-00. The closing side of the polygon, as shown 1o
the front and top view, represents the resultant. The
direction wvas deternined by pointing the arrowhead so
that it opposes the arrowheads on the other vectors. The
auxiliary viev, pot labeled, was drawn to deteraine the
epagnitude and slope of the resultant Y-R, The reduction
of the four concurrent forces is a force egual to 2140 1b,
with a slope of 17° and a bearing of N 44'W. In other
words the forces 0D, OJ, OL and ON, for external force
action only, can be replaced by the single force R which
also passes through the point 0,

Deternining The Resultant Couple -

The step which follosed the determlnation of the re-
sultant of the concurrent forces was to find the result-
ant of the three couples involved in the problea, For
convenience in explaining the apalysis which follows, the
couples determined by the ivo equal, opposite and paral-
lel forces EF and DK will be referred to as couple 1, the
one represented by the tvwo equal, parallel and opposite
forces AB and OM will be referred to as couple 2, and the
one represented by the tvo equal, parallel and opposite
forces GH and OP as couple 3.

The next step was to find a vlew in which the plane
of each couple (tvo parallel lines deteraine a plane) ap-
pears as an edge view. This was done by looking at a
plape in thke direction of any horizontal or frontal line
in thke plane. Thke plane of couple 1 appears ag an edge
in the auxiliary view carrying the subscript A;, This
vas obtained by draving a view in the direction of a
frontal lioe (not labeled). The edge vievw of couple 2
¥as obtained by draving a view labeled with subscript &,
in the direction of a frontal line and the edge view of
couple 3 labeled with subscript A; by drawing a view In
the direction of a horizontal line,

In order to find the pagnitude of each couple it was
necessary to find a viev in shich the two equal parallel
forces, which make up the couple, are in their true
length and, at the sace tiee, the dislance between the
forces also appears in its true length. Taking the case
for couple 1, the view labeled with the subsecript 0,
ghows that this oblique view was taken at right angles to
the auxiliary view EA,?h,- UA,IA,- That is, a viev vas

taken at right apgles to the viev in which the plape of
the couple appears as an edge. This was also done for
couples 2 and 3. In each case the letters carry the sub-
script O (oblique view).

The pagnitude of each couple could nov be fourd be-
cause the magnitude of each parallel force making up the
respective couples and also the perpendicular distapce
between each palr of equal parallel forces was available.
In the case of couple 1, the magnitude was found by mul-
tiplying the scaled value of 0.74 1n., which i8 the per-
pendicular distance between the two forces, by the magni-
tude of either EF or OK (1700 1b.), The magnitude of
couple 1 is 1260 lb.-in, In the case of couple 2 where
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Fig. 5

the distance between forces is 1.01 in., the eagnitude of
the couple is 1210 1b.-in, Couple 3 has a epagonitude of
1580 1b.-in.

The pext step involves the representation of a
couple by a vector. Figure 5 shows how this is done, If
two equal forces such as F; and F; fora a couple, the
magoitude of the couple is F, or Fy tiees the distance y.
If ¥y is in pounds and ¥ is in inches, the magnitude is
in 1b.-in. This eagnitude can be presented by a vector
¥, by draving to a definite scale, representing 1b.-in.,
a line which is perpendicular to the plane of the couple
and which is directed so that it projects outward froa
the view of the plane which shows the couple action ap-
peacing in the counterclockwise direction. This is a
conventional usage shich follows the right-hand screw
thread rule, That is, the vector points in the direction
which a right-hand screv would eove if 1t were subjected
to the iwistiog actlon represented by the couple,

Figure 4 (§ shows how each of the three couples was
represented by a vector. In the case of couple 1 a lioe
representiong a couple vector, was drawn at a convenient
ecale so that it was perpendicular to the edge view of
the plape deternined by EF on 0OK. The vector was
labeled ¥C-1, Similarly VC-2 apd VC-3 were established
by being drawn perpendicular to the edge view of their
respective planes, In each case the conventional rule
for directing the vector was follosed. In order to ex-
pedite the final step in the solution of this problea,
it was npecessary to carry the projections of the couple
vectors for each couple back to the froot and top views.
The vector projectlions for couple 1 appears as YC-1y ino
the front view and ¥C-17 in the top viewv, Projection
for couples 2 and 3 sinllarly carcy thelr respective
dezignations.

Figure 4 [ shows how the top and front projections
of the couple vectors were combined with the use of the
vector polygon of forces. Any order can be used in com-
bining these vector projections. In this case the order
vas YC-2, YC-3 and VC-1. The closing side of the polygon
is the resultant couple YC-R. The eagnitude and direc-
tion of this resultant is found by taking an auxiliary
vlew at right angles to the top projection YC-Ry. This
view shows that the magoitude obtaining by scaling is
520 1b.-in. Its bearing 1s S33,5'¥ and its slope 10°

Determining The ¥reoch

The point has been reached in the reduction where
the original force system has been reduced to a2 resultant
force R and & resultant couple C. Further simplification
is required in order to get the force acting at right
angles to the placpe of the couple. This will bring about
the go-called wrench action.

In Figure 6 the vector representation of force R is
shown in the top and front views by lines labeled YRET and
YRy respectively. The magnitude of this force is 2140 1b,
and it has a slope of 17° and a bearing of N 44°Y. The
couple C is also represented by a vector and the labels
used are YOt and YCp for the top and froot views respec-
tively. The magnitude of the couple is 920 1lb.-in. and
it has a slope of 10" and a bearing of 8 33.5°¥. A com-
eon point of intersection between the iwo vectors can be
justified because the vector representation of a couple
can be dravn perpendicular to a plape at any poiot on the
plane. In this case it was drawvn eo that when extended
it would pass through a point 0 on the resultant force R.

The next step in the solutlon was to fiod the edge
vlew of the plane which is determioed by the two inter-
gecting lines, representing the vectors, YC acd YR, This
was done by lookiog at the plane in the direction of any
lice 1ying in the plape. In this case the frontal lige
0P was used. The auxiliary view labeled with the sub-
goript Ay shows the plane appearing as an edge. Auxiliary
view labeled with subscripts A; and A; were used to es-
tablish the slope and true lengths of the force vector
and couple vector respectively.

SCALE 2

Fim ® J000 A - Fodcl VEcree -"!‘5
Fiw = [EQ0ra i - Cower Vicrea
Livgam Foape & fiw = lin

Siapeest Repucrion of A Fogce ano a Couvrle
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The view drawn adjacent to the A; view is dravn in
a direction which is perpendicular to both vectors. The
purpos? for this viev is to show the two vectors appear-
ing in their true lengths. Since this is an oblique view
the subscript Oy was used as a label.

The parallelogram of forces was then used to resolve
the vector VCp, inte tvo coaponents, a coaponent Og,So,
in a direction collinear with the force YR and the other
coaponent Og,Ug, in a direction perpendicular to YR. The
pagnitude of 0S5, by scaling, equals 220 1b.-in. and that
of O equals 890 1b.-in,

The final step in the solution was to drav another
oblique view, labeled with the subscript 0y, in a direc-
tion perpendicular to Fkgl g0 that the couple vector OU
appears as a point, In this view VR and 03 still appear
in their true length. The vector OU, which represents a
couple, was now resolved back into two equal forces
80,Yo, and Xg, 2y, parallel to each other, opposite in
direction, and equal to YR. The distance belween 5Y and
XZ in order to keep the magnitude of the couple equal to
890 1b.-in. vas determiped to be 0.42 in. This value was
cbtained by dividing the pagnitude of OU (830 1b.-in.) by
the pagnitude of ¥R (2140 1b.)}. The condition shich now
exists in the. oblique view 0; is one in vhich two equal
collinear forces YR and 5Y cancel out because they are
opposite in direction, This leaves the force vector XZ
which by construction is equal to YR and therefore equal
to 2140 1b., The direction is also the sace as that of

YR, but the point of application has changed froa point ©
to point X as indicated on Figure 6. The line 05 is the
vector representation of a couple and by scaling is found
to be 220 1b.-in. The plane of the couple OS5 is perpen-
dicular to the direction of the resultant force vector
X&., This establishes the wrench action,

The point X which was first found in the oblique
view labeled with subscript 03 was projected back to the
front acd top views in order to deternine its relative
position with respect to point 0. All dieensions are
given in Figure 6.

To surzarize, the original forces AB, 0D, EF and GH
have been reduced to a siogle force XZ (2140 1b.), which
is equal to and bhas the same direction as the force ¥R,
and to a single couple OS5 (220 1b.-in,) whose plane is
at right angles to XZ. The point of application of the
single force has changed from point 0 on the rigid body
to a point X, also on the rigid body, which is located
0,05 in. to the right of, 0.3% in. above and 0.13 in. in
front of point O.

It is evident from the foregoing discussion that the
application of graphics can offer a splendid opportunity
for arriviog at a reasonably rapid solution for probless
which deal with force action in space. It can also be
used as a check on the pore coaplicated pathepatical
solutions, The accuracy attained will depend upon the
precision in workmanship apd also vpon the selection of
suitable scales,

A LETTER FROM THE DIVISION CHAIRMAN

Dear Colleagues:

The Midvinter Meeting of the Epginecring Draving
Division will be held at the University of Tennessee,
Knoxville, Tennessee, on January 27, 28, and 29, 1953,
I welcoze and urge your attendance at this meeting.
Professor A.B. Yood and his local staff are arranging
an excellent program of technical papers and inspec-
tion trips.

The Drawing Division is singularly unique among
the A.5.E.E. Divisions in that it has developed a MWid-
winter Meeting that is comparable in quality and size
to the Annual Meetiog of our Division.

Kew and challenging problens are on the agenda of
every Engineering instructor. Our meetings provide a
forum for exchange and presentation of your thoughts,

Coze !

T.T. Aakhus, Chairman
Engineering Drawing Division

MIDWINTER MEETING
January 27-29, 1955
University of Tennessee
Knoxville, Tennessee
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PERSONALITY SKETCH

PROFESSOR CHARLES J. YIERCK

Frofessor R. 5., Paffenbarger
Ohio State University

Charles John Yierck received his "25 year"™ sgervice
pin at the Staff Récogoition Dinner given by the Board of
Trustees of The Ohio State University in the Obio Union
on May 10, 1854, This recognition was for continued and
devoted service to the Departeent of Engloeering Drawing
at Ohio State, He has advanced by successive steps from
the rank of instructor im 192% to that of assistant pro-
fessor in 1936, assocfate professor in 1942, and to that
of professor in 1946,

Professor Vierck is known by his many friends as
"Chic" and is known far and wide for his excellent con-

tributions to technlcal publications, particularly in the -

field of Engincering Drawing. His greatest achieverents
are the co-authorship and direction of publication of the
Tth and 8th editions of the leading text in the field--
"Engineering Drawing" by Thomas E. French,

Professor ¥ierck vas born in Avoca, Iowa, February
23,1806. Following his graduation froam Avoca High School
in 1824 he entered the college of engincering at The
Btate University of Iowa, Iowa City, Iowa, froa which
University he received the degree of Bachelor of Mechani-
cal Engineering in 1929, During three sumzer sessions he
took the equivalent of a fifth year of college work,
electing courses in accounting, business lav, econonies;
noney and banking, and special draving problems.

Chic developed a profound respect and admniration for
a numnber of pecple who helped him through the years. BHis
first contact with englocering draving came from Professor
Fred Higbee, Chairean of the Departeent of Engineering

Drawing at the University of Iowa. Fred sort of "took
hinm upder his wing™ as a protege froa the tice he was a
freshman and gave him considerable special instruction.
As a sophozore, Fred enployed him as Mapager of the Uni-
versity Drafting Bureau, which position he held until his
graduation in 1922, During this time Chic had constant
contact with Fred Higbee, enjoyed the hospitality of his
hoze, and through bim gained a sense and appreciation for
the finer things of life apd for clean and wholesoze
living. Chic rightfully feels that Fred's counsel and
friepdship for twventy-nine years has been one of the fin-
est experiences that could coze to anyone. Fred Higbee,
ag all of us in the Drawing Division know, is one of the
great een in Engincering Draving of our time.

It was through Fred Higbhee that Chic met Toa Frecoch
and was eaployed as an inslructor at Ohio State Univer-
sity shortly before the end of his senior year io college.
After a fev years at Ohio State, Chic began to work with
Ton on "Engineering Draviog” and their friendship devel-
oped to a point where Chic thought of him as a second
father and Professor French consldered Chic aleost as his
owvn son., They were constantly working together, traveled
and epent eany enjoyable hours together in conversation
and relaxation. Here again Chic was extremely fortupate
in being associated with a "great ean;” and Ton French's
personality, intelligence, and wisdoa lent further to his
developzent. Through Tom he came to a greater apprecia-
tion of art, literature, acd a way of life ke had not
known before. Toa encouraged Chie in his already devel-
oped skill of lettering and advanced his interest in the
illunination of books and eanuscripts. In addition to
hand lettering many of the diplosas for Ohio State Uni-
versity from 1933 to 1940, Chic illuminated and designed
covers for many mapuscripts such as ones presented by the
University to Julius F. Stone, Governor George White, Bob
Zuppke of the University of Illinois, Colonel Townsend,
Athletic Director L.¥W, S5t.John, and President George ¥,
Rightmire, Many of these rank among the most beautiful
i1lunipations ever produced in Averica. Through Toa
French, Chic learned a number of writing secrets and
gained an experience in many phases of his work that
have beeninvaluable to him, He is extremely gratefol for
the many yearsof association with Dr. French. One of the
hardest jobs Chic ever had to do was to design the head-
stone for Tom's grave.

In 1930, Chic was married to Esther Ellzabeth Awadon
and they make their hozme at 1628 Doone Road, Upper Ar-
lington, in Columbus, They have three wonderful children;
Sarah Jean, Charles, Jr., and Elizabeth May. Sarah Jean
is a senior in the College of Education at Ohlo State.
Shke has been an bonor student each year, being elected a
cenber of each succeeding class honorary, and this year
is president of her sorority, XKappa Kappa Gamma, Charles,
Jr., has just started his freshean year in Englocering at
Ohio State after a fine high school experience at Upper
Arlington where he pade the National Honor Society and
¥as very active in sports. He won athletic letters in
basketball and golf, ranking as one of the state's lead-
ing golfers, Elizabeth May is pine years old and enjoy-
ing life in a fice hoze environcent.
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Chic Vierck has alvays wisely believed in obtaining
a wide and varied professional experience, In addition
to his Draftiog Bureau job as a student he worked on
pover plant design for B. P. Flening, Head of the Depart-
eent of Mechanical Engineering, The University of Iowa,

After graduation his experience includes:

Screv Machine Departeant, The Frigidaire Company,
Dayton, Ohio, Sum=zer, 1929,

Tunnel kiln design, Harrop Ceramic Service Co,,
Colunbus, Ohio, Summer, 1930 and 1931.

Design of Cast and Forged Parts, The Allied En-
gineering Coapany, Cleveland, Ohio, Sum=zers,
1833, 1934, and 1935.

Professor Vierck's technical writing has included
the following:

Collaboration with Professor Thomas E, French on
the 6th Edition of ENGINEERING DRAVING 662 p.,
HoGraw-Hill, 1941.

Collaboration with Professor Thomas E. French and
Professor B, M. HcCully (Carnegie Inst. of Tech.)
on ENGINEERING DRAVING SHEETS 11" x 177, McGraw-

Hill, 1937 and 1941,

Collaboration with Professor Thozas E, French in
the revislion of the Aeverican Standard DRAWINGS
AKD DRAFTING ROOM PRACTICE (Z14.1).

Author of 16 page booklet and some explanatory
material TESTS OF THE ABILITY TO READ ENGINEERING
DRAVINGS, The Carnegie Foundation for the Advance-
vent of Teaching, 1942.

Lettering of all sheets on lettering, ENGINEERING
DRAVING PROBLEMS, Higbee and Russ, B-1/2" x 117,
Wiley, 1940,

Co-author of an Engineering Draving exanipation
for U.58. Army, 1943.

Co-author ENGINEERING DRAWING Tth edition, 1947,
8th edition, 1933.

Technical advisor for 10 sound motion pictures and
9 film strips to acconpany ENGINEERING DRAVWING.

Co-author ENGINEERING DRAVING PROBLEMS, Series I,
11, 11" x 17" ard Series A, 8-1/2" x 11", 1953,

Professor Ylerck's meaberships and listings in honor-
ary, professional and social organizations ineclude: Arer-
ican Society of Mechanical Engioeers, American Societly for
Engineering Education, Sigea Chi and Theta Tau fraterni-
ties, Sigea Xi, "Who's Vho in Engineering,” "Who Knows
and What,” "The Internitional Blue Book,” The Ohio
State University Faculty Club, Scioto Country Club, Cas-
era Pictorialists, Registered Professional Engloeer, and
a mesber of First Cozaunity Church of Columbus, Ohio.

Chic has sarved on the publication board of the
Journal of Engineering Drawipg since 1948, bhaving been

the Advertising Manager for six years. He was receatly
elected to the Executive Cozaittee of the Englioeering
Drawing Division A.5.E.E. for a five-year tern. He is
a wenber of the Y14 Committee on Drawing and Drafting
Standards and chairman of Subcomaittee No. 3 on Fro-
Jjections.

Professor VYierck, as he looks back with favor and
appreciation on the people and events that have helped
in his developzent, recalls his associations with the
older departeental staff epccbers and university adain-
istrators: Dean Willizm D. Turnbull, Dean Lawrence D.
Jones, Dean Charles E, MacQuigg, as well as foreer Presi-
dent George Rlghimire and Business Manager Carl E. Steeb,
His feeling has been that there are fev "self pade pen”
and that men arrive at what they are, attain what success
they are capable of and develop whatever personality they
have because of the train of events that brought them in-
to contact with certain people. Sozething "rubs off™ and
little by little they change.

In the case of Charles J, Vierck, his asszociations
and experiences coupled with his natural ability have
been such as to eake him a present day leading author aod
teacher in the field of engineering drawing.

IS DRAWING IMPORTANT TO THE PRACTICING ENGINEER ?

I know all teachers of draving are interested in the
status Engloeering Draving {(Graphics) in the undergraduate
curriculun of our Engineering Colleges and schools giving
undergraduate training for engloeers.

Hany of you know that I have been on Sabbatical leave
from the University of Minoesola this past acadenic year.
I have been making a study of "The Importance of Graphics
in Enginsering Practice.” 1 have traveled around the
country vislting as eany schools and industrial plants as
possible in order to discuss this problem in person with
those wost concerned, To date (May, 1954) I have visited
27 schools and 15 major industrial plants, [ would like
very much to visit every school in the country where
draving is being taught as well as all the eajor indus-
trial plants, but of course, this is impossible. I bave
had to resort to the U.5. eail to get io touch with eany
of you.

I have sent out questicnnaires to Engineering Col-
leges, Industries, and practiciog Englneers, Soze of
these have pot yet been returned. EKiodly check and seo
if you have sent in your questioonaire, If, by any

chance, you did pot get a gquestionnaire and would like to
participate in this study just drop me a line and [ will
se2e that you are supplied at once. The larger the number
of replies, the pore authentic and ieportant will be the
sunmary of these questionnaires.

I would like to take this opportunity to thank the
Schools and Industries that I have visited thus far for
their wonderful cooperation in this work. In every case
1 have received the uteost in courtesy and atteation,

The results of this study will be made avallable to
thoee interested,

Orrin ¥W. Potter,
Professor of Draving and
Descriptive Geozmatry,

109 Main Engineeriog Bullding,
Institute of Technology,
University of Minnesota,
Hinreapolis 14, Hinnesota.
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A CLOSE APPROXIMATION FOR THE SQUARING OF THE CIRCLE

by

Professor Paul Hessemer
The Johns Hopkins University

Analytical investigation of the so-called "Golden
Section™ or "Perpetual Division" of a line segment has
- by sheer accident - led the writer to find a reason-
ably slople construction for the squaring of the circle
{io approxivation, of course).

Constructing a right triangle over the perpetually
divided line segeent as hypothenuse so that the foot of
the altitude coincides with the point of division on
the hypothenuse reveals the follovwing:

D
a
B c A
A _ ac 1 _ ®
1 G5 =e ¢ (40T = (AB) x (80);

(BD)? = (AB) x (BC);
AC = BD;

2) Pythagoras:

Therafore:

AC ED
3} cos. A= — ; tang.ﬂ:E;

AD
in.
Therefore: cos, a = tang., a = L]
cos. @
sin, t =cos.*a=1- sin.% a

4) sin.? a # sin, a = 1

The solution of this quadratic equation results in:

sln, a = .G1EO34, a = 38'-10'-22"
Froa 3) cos. a = + sin, a = ,786155;
Yalue of T = TR5348
Length difference = 000757
16
or about 100,000

The relative error figures as .(43% or 4.8 x 1074

* This is the proportion of the "Golden Section.”

The close approxication between the numerical values
_r
4
found by coabining the age-old construction of the "Golden
Section™ with the right triangle as shown above, furnish-
es a nethod for squaring the circle sell within graphical
accuracy and with only T points to construct.

of and cos. 3B'-10'-22", which latter can easily be

—

3 CONSTRUCTION®®
Diapeter AB and Center C
of the circle are given

5
4 1
6 a
B C #,_...-"" A
P
____..-’
-~ =
g

Construct 1,2 perpepdicular to A C; drav B,3 = AB
parallel to 1,2; connect 3 with € and find 4 oa circun-
ference; draw B,5 = 3,4; and A,5 which equals (A,B)
cos.a4; on A,B lay off A6 = A,5 and draw 6,7 parallel
to 1,2 intersecting the circunference in point 7.

Then A,T = f—{—(hﬂ]’ to the linit given above,

There are several other constructions for the ap-
proxivate squaring of the circle, soze with much ssaller
theoretical divergence, but requlring more points to
construct.

** 3,4 is the larger part of the "perpetually divided” diaceter A,B = B,3.
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JOE DOAKES FINDS THE CENTRAL VIEW

Solution subaitted by
Professor John T. Rule
Hassachusetts Institute of Technology

Given A B;C; and A3B,Cy, find A3B;Cy3. The problen
reduces itself to finding a lice RL1 tﬂraugh A, ard a
line RL2 through A3, such that the distlances o} By, and C,
from RL1 shall equal the distances respectively of By and
Cy from RLZ.

SOLUTION: -

Draw the altitude from A; to B,C; intersecting B;C,
at Dy, and froa A; to B,;Cy at Dy. Place viev three on
vlew one =0 that A; and A; are coincident and AzDy lies
along Aiﬂ . Calling the pnew position AjB{Ci, drav B;Bj
and C;C3 iutarsnctiug at E.

Drav a line n midvay betwveen the parallel lines B, C,
rand B3jC4. {Both are perpendicular to AyD,) .,

Draw EA; . Describe a circle on EA; as a diesceter
intersecting n in polot K {note that there will be two
such points; either one may be chosen).

Draw EK intersecting B;Cy in Fy and BiCj in F,.

Now BiC] is parallel to B;Cy.
o 4 BCE is similar to & BJC3E.

. BiFy _ BiF
ORG FiC3

.. Bince ratlio is an invariant under orthographic
projection, Fy and Fy represent a siogle space point F on
BC in the original space triangle ABC. Also EKA, is a
right apgle (inscribed on a diaweter), and F3K = F3K
(transversal cutting equally spaced parallels).

S & FiM Fy i5 isosceles.
o AJ.F]_ = A-]_F:. (A;TF;}.-

Furtherzore, these two lines represent the sape line
AF in the space & ABC, which is equally foreshortened in
views one ani three.

Rotate & AjB3C; around Ay (i.e., Ay) until Fy and Fy
coincide. This nust occur, since A3F; = AjF,.

Call the pew position AygBynCap.
Draw BiBap ard C3C;5.

Now

i —BJ\-PL = BiF - Bigrtn
ORG -ﬁiﬁi F3zCir

S 8 ByFyByy is sinilar to & CyF3Cym.
'. BBy 18 parallel to CC5yn.

Drav RL1 through A; parallel to ByB,g. This is the re-
quired reference line since B; and Byg and also C; and
Cygp are equidistant fron it.

The reference line RL2 in the orlginal position of
view three has the same orientation to A;B,Cy that RL1
bears to AyBipCyn avd can thus be drawvn, The ceatral
viev is of course obtained by draving projectors per-
pendicular to the reference lines,

Since there are two polots K there are two pairs of
equally foreshortened lines-— hence two possible solutions,

The notion of a line of equal foreshortening 1s an
interesting cone. It is a lire in the space plane which
pakes equal angles with the iwo projection planes, There
are alvays Lvo such lines through any point in a plane,
The lices of equal foreshortening in the first and third
views ol any three viev systen Ifll alwvays be the inter-
section of the space plane and a plape through the re-
quired point, (1) parallel to the plane blsecting the
angle between the first and third projection planes and
(2) a plape perpendicular to this latter plane and the
central projection plane,

WESTERN UNION TELEGRAM

CLAIR ¥. HANN, Rolla, Mo,

Nevark, Delavare
1931 June 16 am 10:21

American Assoclation for State and Local History Convention at Kewark, Delaware, gave the
Reglonal Award of Merit last night to you as the individual in Missouri River States posl

outstanding in forvarding local History during year ending May one,

The Region includes

Mlonesota, Towa, Missouri, North and South Dakota, Nebraska, XKansas, Your Certificate of

Herit will be =ent later,

FLOVD C. SHOEMAXKER
Gecretary, State Historical Society of Mo.
Colunbia, Missouri
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GRAPHIC SOLUTION FOR COMPLEX QUADRATIC ROOTS

John F, Twigg
Hassachusetts Institute of Technology

Many problenms of a graphic or georetric pature in-
volve locating the points of intersection of two curves.
If, upon perforaing the constructlion, the curves In ques-
tion do not interssct in the real plane, then we =ay that
the iotersections are coaplex. The problem of dezonstrat-
ing graphically the existeénce of these complex points has
eany loteresting aspects.

Consider the well-known geozetric construction, found
in many texts, for localing the roots of a quadratic
equation of the fora

x2 - ax + b=0

To perforn the construction, rewrite the equation in the
fora

2 - (-ay x+ B =0

Lay off on the line y = 0, OA = (+a) Figure 1, paying
attention to the sign within the parenthesis. Erect a
perpendicular to the line y = 0 at A, and lay off on it
AB = b, again paylog attention to sigo. Mark point

P: (0,1). Describe a clrcle on PB as a diameter. If the
circle intersects the lipe y = 0 as in points M and N,
then OM and ON are the roots of the equation. If no real
intersection occurs, then the rools are conplex, and oc-
cur in pairs of the form (x * iv). The natural questicn
now arlses whether these coaplex roots pay be found by a
sodification or extension of the given constructlon.

The ansver 1o general teras involves findipg the in-
tersection of any line and any circle. In the instance
above, the lione y = 0 and any circle. Obviocusly, we can-
not plot a coaplex nueber entirely in the real plane.
Horeover, the complex intersection of a line and a circle
takes the form {x * iv) and {y £ i¥). This would suggest
that we might use two planes; a real plane to describe

X=0

the relatioaship of x and y, the real variables, and an
imaginary plane to describe the corresponding relation-
ship belween iv and iw.

Consider the line Ax ¢+ By + ¢ = 0 and allow both the
variables to take on coaplex values.

¥Ye have then

(1) ACx + iv) + B(y + 1w} + ¢ = 0.
On expand i‘ng

(2) Ax + Alv + By + Biv + ¢ = D,

In such an expression, the sum of the real parts and
the sum of the ieaginary parts must equal 0 independently.

Therefore:

{3) Ax + By + ¢ = 0 plotted in tke real plane in
Figure 2 (a).

and

(4) Aiv + Biv = D plotted in the imaginary plape
Figure 2 (b},

Plotted thus on thelr respective planes, we sce that we
not only have the real line inm Figure 2 (a), but in addi-
tion an ieaginary line in iv and iw, in Figure 2 (b).
Moreover, in each instance the slope of the lines

is ~~£-. ard the lines are parallel, Furtherzore, the

inaglonary lice passes through the point iv = 0, iw = 0,
Consider pow the clrcle

{5 (x-h)? 4+ {y - K} = a? a;d sinllarly allow the var-
iables to take on complex parte. Then

(B) (x+iv -0 4 (7 + iw - )2 = a?

Perforaing the indicated operation we have

(7 2% + (iv)? & WY 4 2x (I¥) - Zhx - Zh(iv) + §® + (iw)?
+ k! 4 2y(iv) - Zky - 2k(iv) - a? = O,

Again separating the real and imaginary parte and rear-
ranging teras and remembering that (1)% = -1 we have

(8) 2% - 2hx + h? & §7 - Zky + k¥ - a? - y¥ - 47 - p
ard
(9 2x {(iv) - Zh(iV) + 2y{iw) - 2x(iv) = O

Equation (8) yields

(10) (x-B)? + (§-K)* = a? + v? 4+ w? oplotted in the real
plape in Figure 3 (a) and (9} yields

(11) 1w = -iv ;:: plotted in the inaginary plane in
Figure 3 (b).
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=0

iw=0

(0) Fig. 2 (b)

In tke real plape we now kave a family of coocen-
tric eircles, with center at (h, k) apd radii varying
as a? + v7 4+ w?. The fpaginary plot gives a fanily of
lices radiatiog from the origin and with slopes varying

as ~~§E§-_ By differentiating the equation of the

circle, we find that this expression 1s the slope of
the tangent line to the circle in the real plane.

The problen of constructing the coaplex intersection
of the lioe and the clircle pow resolves itself into plot-
ting the line in both the real aod feaginary planes
{equations 3 and 4) and in finding the particular eenber
of the fanily of real circles (equation 10) and the par-
ticular coaplex 1line (equation 11) which will yield the
desired intersection polints,

In order that we have a solution, or intersection in
the imaginary plane, we can see that the imaginary part
of the real lipe from equation (4) and the leaginary part

of the eircle, which is also a line froa equation (11)
rust colncide. Othervise, the solution is trivial,
naeely iv =0 iwx 0 Flgure 4 (a).

In the real plane we must now determine the particu-
lar peaber of the family of concentric circles (equation
10} which will yield the real parts {x,y) of the complex
intersection. ¥e nov note that in the apalytic solution
for the coaplex intersection, the real variables x and ¥
take on only a single value each, That is, are repre-
sented by a single point, The only member of the family
of circles in the real plane which would yield this re-
sult, nawely a sipngle point, is that circle tangent to
the real line. Figure 4 (b). That this is the case can
be shown analytically, if we consider the solution of the
interesction of the real lioe Ax + By + ¢ = 0 and any
real circle with center at (h, k).

(x-h)? + {y-K)% = al?

Ax + By + ¢ = 0

| iv=D x=0 —_—
ra\alaind —
iws -iv(;—:'})
\ i'ﬂ"ﬂ‘ r.“

(x-1)"+ (y-K)" = Vorsvtew?

(b) Fig. 3 (0}
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iv=0

x=

1]
P

iw=0 ¥=0
(a) Fig. 4 {h:l
iveQ
iw=0 y=0
(0 Fig.5 {b)
Solving these equations simultapeously for x we have a its radius a? + v! + %%, Equation (10). The solution

quadratic expression vhich v can synbolize as

_~bt 4 b -4 ac

2a

Exaplnation of this solution shows that, depending on the
value of the radical b - d4ac we may have for x two real
unequal solutions if b? - d4ac is positive and £ 0. One
real value if b® - 4d4c = 0, and two complex values if

b? - dac 1s negative, The one real value appeariog in
the second case can result only from a circle tangent to
the given line,

The eircle which is tangent to the given line has as

point Figure 5 (a) in the ivagipary plane has as its dis-

tance from the origin v v? + w?. This distance may be
found from the real plane. Froa the polnt of tangency P
on the given lipe we construct a tangent to the original
cirele, Figure 5 (b). The length of this tangent is

v ¥+ owl,

The conplex intersections can now be constructed,
For sioplicity, we will superimpose the (x,y) and (u,w)
planes, Froa the center "0" of the given eircle Figure 6
construet a line perpendleular to the glven lice "(,"
This will be the radius of the tangent circle, The in-
tersection "P," of this perpendicular and the given line
will yield the values (x,¥) which are the real parts of



36 JOURNAL OF ENGINEERING DRAWING

Civiw) RN\ """

- i)

Fig. &

the coaplex points, Bisect line "0P" at point "M." With
"H" as center and radius "ON," strike an arc cutting the
given circle at point "5." Through the origin coastruct
a line "L'" parallel to the givenm lime. On "L'" lay off
froa the origin the distance "P5" in both directions to
points "R and "R'." The coordinates of these two points
will yield the values of the coaplex parts {u,¥) of the
intersection.

The problenm of locating the coaplex roots of a cir-
cle, and hence the conplex roots of any quadratic is oow
only a special case of this construction, considering the
line y=0, and can be found by similar coostruction. For
exanple, conslder the equation:

? s ¥ -Bx - 105 + 3T =0

This 1s a cirele with center at (4,5) and radius = 2,
Analytically, the roots are x = 4 * 4 6i, Figure 7 il-
lustrates the simplicity with which these roots pay be
cbtained graphically.

WHY THE DIRECT METHOD OF DESCRIPTIVE GEOMETRY
(An Older Fogey Strikes Back)

Professor Emeritus George J. Hood
University of Kansas

In the May, 1954, Number of the Journal of Epglneer-
ing Drawing, FTOIQE5¢T Henry C. T. Eggers asks: \hal do
you mean 'Direct?’ or, An 0ld Fogey Strikes Back,'

An Older Fogey now ansvers his question. Professor
Eggers says he is gl I an 76. He has taught 35 years.
I have taught for 46 years. That eakes ee an older fogey
by 62.7 per cent, Or, is it only by 27 per cent?

Professor Eggers quotes Professor McNeary: “The
gradual shift in the teaching of descriptive geomelry by
the indirect, or plane trace method, to the direct, or
auxiliary view method, logically may be claieed to have
been cavsed by the Euperlnr transferabilttg of the direct
methed to engineering practice.”

As to "the superior transferlhllltr of the direct
eethod to engineering practice” there seems to be quite a
Eenerll agreement. Bul the llnklnﬁ together of the words:

direct, or auxiliary viev pethod,” aptly illusirates a
cozzon misconception of the fundamental principles on
which the direct method is based. Spoken and written
statenents made by some teachers of descriptive geometry
indicate a belief that the basic purpose of the Direct
Hethod is to pake a geceral use of auxiliary views., That
beliefl is erroneous. A careful reading of the first few
chapters of the textbook on the Direct Methed should make
this clear.

The twvo Methods of Descriptive Geometry, Projection
and Direct, are founded on two different basic ideas.
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Each egethod has its own baslc princlples, and each re-
quires its own attlitude of mind,

The Projection Method specifies that objects are
projected on planes, It makes use of various planes of
projection, quadrants, ground lines, traces of planes,
and of projections oo planes. These have no place in the
Direct Method, nor are they used by the practicing engi-
neer vhen he thioks about the structures that he visual-
izes, designs, and dravs.

By the Direct Method, the wvisuallzed structure or
object 1 viewed in any deslred direction. The lioes of
gight are parallel, Each view of the object shovs what
the observer eses when he looks at the object. And, when
readlog the draving, each view is visualized so that the
object stands out as 1f it were the three-dieensional ob-
ject iteelf. The view is pever thought of as a flat pro-
Jection on a plane. This direct way of thinking about
the object and its views promotes thorough visualization
ard produces better designs.

The absence from the Direct Method of the projection
idea, and of all the accompanylog impediments of the Pro-
jectlon Method that stand in the way of thinking about
the object itself, make the Direct Method direct. This
ecthod i5 nov thirty and more years old. It was devel-
opad by the writer over a period of years while he was
teachiog by the Projection Method,

i Tventy years ago, Professor Thomas E, French srote:
In the Direct Method the student looks directly at the
object iteelf without the comsclous intervemtion of pro-
Jection plapes.” Now, as to the linking together of the
vords: 'direct,or auxiliary viev eethod.” A projection,
or view, is not a Method of Descriptive Geometry. A pro-
jection, or view, is but one of the elerents of a method.

¥eo do not think, or speak of a "vertical projection
eethod,” or a "front view eethod.” Likevise, there is no
"auxiliary view pethod.™ The above quotation links to-
gether two dissipilar and incoapatible teraos.

And, how has it come about that the Direct Mefhod
has been considered by some to be an "auxlliary view
pethod?” A teacher thumbs through the textbook on the
Direct Methoed, without carefully reading the prioted ex-
planations of the fundamental ideas on which this method
ig based, He looks mainly at the illustrations, and he
potes a considerable use of auxiliary and oblique views,
A reading of the text, however, will show that the great-
er use of auxiliary views is not a basic purpose or re-
quirement of this method, Such increased use has coze
about because auxiliary and oblique vilews often expedite
the solutions of problems, and also because such vievs
are used to shov the true geometrical relations between
certain geozetrical parts or elements of the structure of
object, In addition, auxillary and oblique views are
readily dravn by those who think in terss of the flexible
Direct Method, by which objects are readily viewed 1o any
desired direction.

Soze authors of descriptive georetry textbooks claim
to be usiog the Direct Method, since they use auxiliary
vievs, even though they eaplain and base the thear{ on
the Projection Method as the foundation for the subject.
Other authors even ¢laim that they use both eethods.

Such clales are unfounded, The two methods are radically
different in their basic concepts, Eich method requlres
its own attitude of mind, and its own basic theory, prino-
¢iples, and vocabulary. Logically, the iwo cannot
nixed.

Each of the Methods of Descriptive Geozelry, Frojec-
tion and Direct, is founded on its own basic principles.
And each requires its own attitude of mind toward the ob-
ject and tovard the dravings that represent the object,
The Projection Method is based on the idea of projecting
objects on planes of projection. The Direct Method is
baged on the idea of vieviog an object ia any desired
directions. There is po "auxiliary viev method.”

PROGRAM
MIDWINTER MEETING

ENGINEERING DRAVING DIVISION OF THE A.S8.E.E.
University of Tennessce
January 27, 28, and 29, 1955

TENTATIVE PROGRAM

The midwinter program has been planned to provide discussion at the close of each presentation. The progran util-

izes local situations to provide interest and depth,

The Oak Ridge trip paturally stands out,

Busses will transport

the entire group to the Oak Ridge National Laboratories for guided visitatlons to certain declassified facilities. An
alternative for those interested would be a trip to the TYA Kingston Steam Plant, the world's largest.

¥hile special plans are being eade for the ladies they will undoubtedly look forward to the Saturday afterncon
trip to the Scoky Mountalns ard environs. Arrangezents are being made for demonstrations of variocus crafts by the

mountain people whose homespun products are world famous.

A Tentative Program follows:

Thursday, January 27, 1955:
B6:30 - Dinner Meeting - Executive Cozmittee.

Friday, January 28, 1855:
8:30 - Registration,
B:30-9:30 Brovslpg through Draving Department - classes
vill be in sesslon.
9:45 - REPORT "Graphics in Englneering Practice” -
0.¥. Potter, University of Mlnnesota.
10:30 - LESSON "Hov to Begln Advanced Graphics" - A, 8.
- Levens, Unlversity of California at Berkeley.
11:15 - PAPER "Nozography" - Dale &, Davis, Yirginla
Polytechnic Institute.
12:00 - LUNCHEON,
1:00 = Board Busses for Technical Trip.
2:00-4:30 Oak Ridge Natlonal Laboratories.
6:30 - BANQUET.
T:30 - PAPER "The Greatest Single Responsibllity of
the Drawing Division."™
8:15 - PAPER "What Drawing Must Contribute to Engl-
neering Education”™ - Dean N, ¥W. Doughtery,
?;;;e;glty of Tennessee, President A.B.EE.,

Saturday, January 29, 1955:
9.00 - PAPER (This paper is an ansver to the challenge

issued by Dean L. E, Grinter in the last para-
graph of his article in the February, 1954,
Jouroal of Engineering Dravlog. The host com-
mittee would welcoze a volunfeer equal to the
task,

9:45 - DEMONSTRATION "Blackboard Techniques" - A, J.
Philby, Ohio State University.

10:30 - SUMMARIZING PANEL - It is the purpose of this
panel to allow three menbers to pressnt terse,
ecaty digests of what the eeetipng has produced
that is worth taking hore and us ng. here
should be anple opportunity for wldespread
audience participation, This session will
close between 11:30 and noon,

No plang are being made for Saturday Moon Luncheon.

1:00 - Trip to eountain craftszen and Great Srpoky
Mountain Natiopal Park. BStops will be made
at specific polints.



Acres of
Diamonds

Elypadrath photo, coortony Lisde Air Prodocts Co.

Years ago, Russell Conwell wrote a story about a man
who hunted the wide world over for riches. After he returned,
broken and defeated to die, acres of diamonds were discovered in
his own backyard.

The story was so popular because it is so true. The source of any
wealth, material or spiritual, is at home—in a man’s mind. For ex-
ample, Linde Air Products Company is “growing” sapphires and
rubies finer than thosa found in the East ... in its own “backyard,”
in a hot retort process discovered by mind power.

And to get this truth across to youngsters is the real burden of
education ... to show each individual youngster that in the depths
of him lie the answer to all of his and the world's problems. Thus
the educational process becomes less and less a passive reception
of facts imparted by the teacher and more and more an encourage-
ment of creative aclivity on the part of the student.

That is why mechanical drawing under the guidance of a good
teacher is a “natural” in the establishment of this process. Here the
native energy each lad possesses is channelized, his efforts disci-
plined and specifically adapted to the achievement of goals not
dilferent from those of manhood. Mechanical drawing leads di-
"ectly to engineering and architecture, to the fundamental skills,

standards, and habit of judging well of vital uze in later life. It
gives proof positive by focusing a boy's attention on his inner,
crealive powers.

Interest here aroused must be made to burst into lame that
burns the brighter for each step of progress. Nothing must be per-
mitted to dampen this ardor, no breath of inconsistency, no intima-
tion that anything connected with the work is unimportant. To
allow his students to work with drafting instruments of inferior
quality, flimsy workmanship, tools bought solely because they are
“cheap” is a contradiction of aim a conscientious instructor will
not permit. He knows the tremendous power of suggestion fine
quality and a good name possess.

EUGENE DIETZGEN CO.

Chicago » New York = San Francisco » New Orleans » Los Angeles
Pittsburgh + Washinglon « Philadelphia » Milwaukee
Dealers a AR Prizciral Cities

" DIETZGEN

EVERYTHING FOR DRAFTING
SURVEYING AND PRINT-MAKING




for a set of problems
that inspire students
use

PRACTICAL

DESCRIPTIVE GEOMETRY
PROBLEMS

by HIRAM E. GRANT

Head, Depariment of Engineering Drawing
Woashington University

SPECIAL FEATURES

—new practical applicalions of descriptive geomelry

—praclical problems which appeol to the student

—problems profusely illusirated with pictorials

—complete coverage of fundomentals

—inslruclions accompany each problem

—parliolly laid out problems enoble sludent to solve twice as many problems
—TWO SIZES OF PAGE, 2 x 12 and 12 x 18, for easier solulion of problems
—are being used with the Grant, Wellman or Rowe texis

—text assignmenits furnished for the text of your choice

—copies of auvlhor's quizzes supplied to schools

—SOLUTIONS BOOKLET available te the staff al no charge

—a variely of courses may be designed from this book

—the number of sludents who fail or drop descriptive geomelry is appreciably
reduced due to the stimulation of the praclical problems

ORDERS FOR . . . .

PRACTICAL DESCRIPTIVE GEOMETRY PROBLEMS

. . .. SHOULD BE MADE OUT TO

H. E. GRANT, Washington Universily, St. Louis 5, Missouri
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DESCRIPTIVE GEOMETRY

A Pictorial Approach
HAROLD BARTLETT HOWE

Rensselaer Polylecknic Tastitute

THIS UP-TO-DATE texibook, combining the pictorial ap-
prozch with the direce me , provides a clear-cul way to
present descriptive geometry, The method used stimulates
student capacity to pecceive and visualize; facilitates mastery
of principles; and insures a broad coverage of the subject.
The al:u'hti.- to skerch is gradually built up by Progeessing
from simple fundamentals to more complicated combinations.
Special emphasis is placed on vectors and their use in find-
ing stresses in planar and noa-coplanar structures and for the
representation of moments. Throughout the text, theories
are applied to the solution of practical problems. All projects
are complete with drawings and explanations, on single ot
facing pages. "Well uritten—corirs the inbject in a very
.;id'l{.i'l actory mamner"—C. H. SPRINGER, University of
inois

328 ills. 332 pages

Problems for
DESCRIPTIVE GEOMETRY

alta By
HAROLD BARTLETT HOWE

THIS PRACTICAL WORKBOOEK, containing a wide selec-
tion of theoretical and applied problems drawn from engi-
neering situations, provides a valuable supplement to Howe's
outstanding textbook. The pictorial approach used through-
out stimulates student interest, and gives a firmer, qui(ﬁef
grasp of fundamentals. The liberal use of sketches helps him
sce and record space relationships and arrangements as
rrep:ulot' steps to orthographic rendering. Includes 77
ayout and illustration sheeis, 9% x 1L with directions for
student use.

HANDBOOK of
GRAPHIC PRESENTATION

CALVIN F. SCHMID

University of Washingtfon

A WORKING MANUAL for all who are concerned with
the clear presentation and intecpretation of statistical data
by means of charts and graphs. It shows how complicated
duz of many kinds may Ige put into easily intelligible form.
Each of the basic types of satistical charts is analyzed in
detail, with particular reference to its advaniages and dis-
advantages in presenting data of dilferent kinds, There is a
steprby-step description of the procedure for laying out
statistical charis, and a thorough teatment of three-dimen-
sional charts and graphs. The book is profusely illustrated
with examples of graphic presentation drann i'}mrn a wide
variety of flields. The techniques described have countless
engineering applications,

7 tables

203 ills,

316 pages

THE RONALD PRESS COMPANY « 15 East 26th St. « NEW YORK 10

BASIC ENGINEERING DRAWING

WILLIAM WIRT TURNER, CARSON P. BUCK,
and HUGH FP. ACKERT

—alf of the Univirsity of Notre Dame

INTRODUCES students to all the basic principles of engin-
ecring drawing, descriptive geometry, and machine drawing,
Wreitten to fill a2 widely recognized need for a course inge-
grating these subjects, it is at the same time flexible encigh
to be used by instructors whose teaching needs cover only
one of these fields. The presentation of all three phases of
ingl'neﬂ[ng drawing assumes no previous knowledge of the
subject on the part of the student. Chapters devoted to ma-
chine drawing are concerned with the application of drawing
theory and practice, in keeping with the latest revommenda-
tions of the Amecican Standards Association. The treatment
of pictorial drawing is comprehensive and contains many
innovations. "Well organived, well iMusivated, well wuvitten”
—W. A. WOLFE, Unsrersity of British Cofumbia,

563 ills, 25 tables 669 pages

Integrated Problems
in Engineering Drawing
and Descriptive Geometry
WILLIAM WIRT TURNER

SPECIFICALLY DESIGNED for use with Basic Fogineering
Drawing is this series of explicit, dewailed problems cover-
ing the fundimentals of the three integrated fields. From the
outset, simple onhographic projection is regarded feom the
point of view of descriptive geometry. Basic theory is first
presented, followed by the various phases of drawing in
their natural sequence, Contains 83 problem layouts anﬁ 15
practice sheets, 815 x L1, with clear instructions,

® Note also the following Rowald books on engin-
ecring and architectural drawing, all by WILLIAM
WIRT TURNER, Universily of Nolre [{‘I‘J‘}IE.

Basic Problems in Engineering Drawing

12 sheets, 8% x 11; 74 sbeets of problem layonts and
iffusteations, Revised Edition,

Freehand Sketching for Engineers

97 sheets, 8%) x 11; 55 shects of problem layomts and
ilfustrations.

Prajection Drawing for Architects
V07 pages, & x 9: 535 ilfusteations,

Shades and Shadows

—Their Use in Architectural Rendering.
I3 pages, 6 x 9; 95 iflwstrations,

Simplified Perspective
236 pages, 6 x 9 93 fignres; 5 illwsleations.




Chree New Out.dtm;cling Publications
NEW 2nd EDITION
ROWE and McFARLAND'S

ENGINEERING DESCRIPTIVE GEOMETRY

By CHARLES ELMER ROWE and JAMES DORR McFARLAND
Both of the University of Texas

This NEW EDITION, now under the co-authorship of two educators who have worked together on
Descriptive Geometry for over a quarter of a century, has in its problem section sirlwally all new prob-
fems, many of which are practical engineering applications. Over fifty per cent of them are shown in
fayout form, The "direct method” of Descriptive Geometry as emphasized in this text, has distinct
advantages over the older of “"Mongean method.” Students show more interest in their work, learn a
greater number of practical applications, and acquire a more usable understanding of the subject.

The simple co-ordinate system of the first edition has been retained as being the easiest and mast
aceurate method of transferring the data to the student’s drawing paper. The problem is thus located
froperly on the paper, allowing available space for its solution, The instructor will find the co-ordi-
nate system a simple and fime-saring method of presenting problem data for quizzes and examinations.

March, 1953 352 pages $4.25

SERIES C — ENGINEERING
DESCRIPTIVE GEOMETRY PROBLEMS

By CHARLES ELMER ROWE and JAMES DORR McFARLAND

Seties C is an entirely new set of problems, designed for use with apy textbook on descriptive geometry
wherein the "direct method” is used. It is especially arranged to corcelate with the text described above.
Many problems show applications to engineering and industry.

1852 110 pages £3.00

ENGINEERING DRAWING PROBLEMS — SERIES N

By ELIOT F, TOZER and EUGENE G. PARE
Respectively, Northeastern University and Hlinois Institute of Technology

These splendid problems notably reflect the recent trend toward more emphasis on fundamentals of
engineering without sacrificing atfention to modern drafting practice. The material proceeds rapidly
from fundamentals to more thought-provoking problems in each of the projection drawing categories.

It utilizes and promotes recommended drafting standards in letter and line alphabets, symbols, conven-
tions, dimensioning and fasteners.

In line with advanced standards of engineering teaching, the book does more than
train the sjudent to make carelully executed drawings: it develops his ability to
visualize in three dimensions and gives him a sense of the scientific and creative
nature of the engineering profession.

July, 1953 126 pages $4.50

Examination Copies Are Sent Upon HKequest




BRADDOCK TRIANGLES

VERSATILE LETTERING TRIANGLES FOR

SYSTEMATIC ACCURATE
DIMENSIONING SPACING
0
UNIFORM 000 PRECISE
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BRADDOCK INSTRUMENT CO.
PITTSBURGH 18, PA.
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COLLEGE TEXTNS

Dot el

FUNDAMENTALS of ENGINEERING DRAWING

Third Edition
WARREN J. LUZADDER, Purdue University

Hare is an up-fo-date text with tables, problems and iflustrations
based on the Brilish-American Unifizd Screw Thread.

You wifl fird this beok is written 3o Ihal you can spend your
time teaching fundamental principles initead of answering scores
of questions on delails. Professor Luzadder cansfantly beeps in mind
the sludenls and the questions they wsually ash. Corsequently,
students are always able to lind an urderstardable illustration with
a simple saplanation for any difficolt detail they may encounler.

Highlights of the Third Edition:

* Many aysembly deawings from which students may make drawings

of irdividual parts.

# Shaded piclotial drawings present the retaled parls of the
mackariim. Stedenls worling problems designed aboul these

er;fngl must do some reatoning fo produce a correclly finlthed

wark.

= All Ypant™ rprblz'!:ﬁ‘-i show adiacent parls so sfudents can veder-
sland fhe funclion of the assigred part in a mechanism. For
students the problem has much meore significarce ard the part
it rot an unrecognizable piece.

# Chaplers on Archileclural Drawlng (ehapler 23] and Graphical
Caleulus [chapler 29).

* Complete coaverage of Engineering Geomelry, Dimensicning,
Auniliary Yiews, and Structural Drawing.

* Many praclical problems—particolarly in the chapler on Work-
ing Drawings (chapler 19).

* Studenls use 1he du"fhg- slandards of the American Standards
Asseriation, plus The stardards of the Assceialion ard The Scciety
of Aulomoltive Edgingars.

721 pages & bz = 1952

PROBLEMS IN ENGINEERING DRAWING, 3rd Edition

These 71 wp-fo-date workihests ware designed a1 a companion
to the abave ferh. Thay are, however, adaplable fo any standard
tesl on engireering drawing and offer valvable follow-through to
regular feat work. The pro':je.'nl are in 1he form of parlisl layouts

MACHINE DRAWING

on manila-lype drafting, graph. and regular Bond paper. The
sheals are locse, inserled in a heavy emvelope with a booklat of
inslruetions, and purched for keeping in a binder, g

Tl Worliheel: o B 11" = 35D

by DEANE LENT, Massachusetts Institute of Technology

This lert prasents fundamenlal drafting techalques, principles of
prejechion, ard conventional representalicn with ealreme care. It
emphasiies the procedures in developing fhe design and werking
duuTng of a rew machire, and ilustrales manufacturing precesiss.

Basic technlques and elementary theories are freafed in defail,
bub presealed purposefully—slanted fowards thelr applicaticn o

actual dralfting prachice.

The malerial is;*ﬂrnhd in the ordar that it would be required

in the program o
industry.

an acheal project of design and development in

53 pagesr ®* &' x §' # |95]

Send fnt yau: G;lpy ﬁﬂrfay

PRENTICE-HALL, Inc.

10 FIFTH AVENUE

NEW YORK 11, N. Y.



