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All problems taken from industry—each problem
carties 1ts industrial title, what it is used for, the
material, and much other industrial information.

Variety of problems—the original problems were
taken from over 10,000 drawings from the files of
158 American and foreign industrial concerns.

Blucprint reading problems—for the first time in
any workbook in this field, students are given prac-
tice in reading drawings by other people.

TECHNICAL DRAWING
| Reyised Edirion
- By Giese'cke, Mitchell and Spencer

This engineering drawing book has taken its place as a
leading text in the field. The second edition is distin-

guished for its clear and full explanations, superh draw- .

ings, and excellent problems. There is new material on
shop practices, expanded chapters on the geometry of
technical drawing, intersections and developments, di-
mensioning and fasteners. Instrumeénts and ‘materials,
instrumental drawing, lettering, multi-view projections
and pictorial drawing are treated with unique fullness
and clarity.  $4.00 '

THE MACMILLAN COMPANY

60 FIFTH AVENUE

A New Technical Drawing
Problems Book, designed

especially for use with TECH.
NICAL DRAWING with
detailed references to the text
in the “Workplan” and the

problems.

Technical Drawing Problems
Serier Two

By HENRY C. SPENCER, Director of the Depart-
ment of Technical Drawing, Illinois Insti-
tute of Technology

H. E. GRANT, Head of the Department of
Engineering Drawing, Washingron Uni-
versity

Published September 7, 1948, $425

Com prehensive—Packed into these sheets is a vol-
ume of problems several times as great in number
as in any other workbook.

All lettering and drajting practices conform to the
new American Standard Drawings and Drafting
Room Practices ASA Z14.1-1946. A simplified sys-
tem of strokes and proportions is introduced, mak-
ing them easier to remember,

A "KEY" bookler—all teachers are given free a
book of solutions to all the problems.

TECHNICAL DRAWING PROBLEMS;
Revised Edition
By Gieseck'e, Mitchell and Spencer

The revised edition of this problems manual contairis
105 sheets rather than 93 sheets and offers advanced
types of problems with increased emphasis on prac-
tical drafting room problems. Complete exercises in
both vertical and oblique lettering are included in
addition to problems on the other fundamental as-
pects of technical drawing. $3.50

LETTERING EXERCISES are also available
separately. $1.25

NEW YORK 11
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ien by Example

Education dees not mean feaching
peeple whai they do net knew. 14
means Teaching them fo behave as
ihey do net kebave. 11 is pot %aacbing
ihe youth the shapes of the letiers
and the iriclks of numbers, and fhen
leaving them fe furn their arilhmetic
ic roguery, and their liferature fo lusi,
It meams, on the contrary, iraining
them infe the perfect exercise and
kingly coniinence of iheir bodies and
sculs, 11 is @ rainful centinual and
difficuli twork fo be dene by kindness
ky waiching, by warnings vy precept
and by praise; bul abeve all by ex
amyple, .

— Jobn Ruskin
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REPORT OF THE MEETING OF ENGINEERING DRAWING DIVISION

Professor 0. W, Potter, Secretary
University of Texas, ‘Austin, Texas
June. 14~18, 1948

The annual meeting of the American
Society for.Engineering Education was held
this year at the Unlversity of Texas in
Austin, Texas, June 14 to 18th., All the ses-
slons were held on the cempus of the Univer-
aity of Texas.

The Engineering Drawing Division had a
mecst interesting program. The program was
ag fellows:

Monday, June l4th 1:00 P.M. Luncheon
Meeting

F. A, Heacock, Chairman, Preslding

Address:--Engineering Drawing an
Experience in Engineering--E. M.
Griswold, Ccoper Unlon .

Technicel Session 2:00 P.M., F. A.
Heacock, Chalrman, Presiding.

This was a jolnt meeting with the machine
design group of the Mechanleal Englineering
Divislon.

Papers presented:

1. Some Relations Detween Descriptilve
Geometry and Mechanics and Mathe-
matics--W. H. Taylor, University of
Alabama.

2, Preparing the Beglnning Engineering
atudent Iin the Drawing Class for Hia
Iaeter Work in Machine Design--H. W.
Tyson, California Inst. of Technology.

2, Standard Parts and Practices--A. W,
Luce, Pratt Institute.

4, Modern Dimensioning Practices--3. B.
Elrod, Purdue Unlversity

Tueaday =2:00 P.M.

Teaching 0linic on Englneering Drawing
and Descriptlve Geometry--W. H. ’
McNeill, University of Texas presiding.

Panel and Program:

1. Bleckboard demonstratlon of teaching
engineering drawing--H., C. 3pencer,
Illinois Inastitute of Technology.

2. Objectivea of an Engineering Drawling
gourse--R., P. Hoelscher, University
of Illincis,

%, Methods for Stimulating Students!
Interest 1n Englneering Drawing and
Descriptive Geometry--F. G. Higbee,
State Universlty of Iowa.

4, Development of the Students' Abllity
to Think and Analyse 1n Space--F. M,

Warner, University of Washington.

5. Importance and Place of Pletorilal
Methods in a Course 1in Engineering
Drawing--J. T. Rule, Massachusetts
Institute of Technology.

6, Greding Students Drawings--J. Gerardi,
Universlty of Detroit.

7. Preparation of Quizzes and Examineg-
tions--R. 8., Paffenbarger, Ohio State
University.

Wednesday €:00 P.M. Dinner
W, E. MeNeill, Unlversity of Texas,
presiding.

Speaker: G. L. Svensen, Texas State
Board of Reglstration for Professicnal
Englneers.

8:00 P.M. Technlcal Seaslon

Papers Fresented:

1, Visual Aids and Models for Englneering
Drawing and Descriptive Geometry--
¢, E. Rowe, Unlveralty of Texas.

2. An Adaptable Teaching Model for
Orthographlc Views--P. M. Mason--
A, % M. College of Texas.

3. A Rating Scale for Grading Engineering
Drawings--E. G. Kilrkpatrick--
Purdue Univeralty.

The luncheon meeting was the first
meeting for the group and was marked by
greetings and handshaking as we met old
friends and were introduced to newcomers.

Tmmediately after the luncheon Professor
E. M. Griswold of Gooper Unicn gave &an
interesting talk on the subjJect "Engineering
Drawing an Experlence In Engineering."

The report of the nominating committee
was called for, In accordance with the plans
made at the previous annual meeting in Minnea-
polia the nominatlons and election were con-
ducted by mail. The followlng officers were
elected:

Chairmsn H. C. Spencer, Illinols Insi.
of Technology

3ecretary ©. W. Potter, University of
Minnesota i

Member of Executlve Commltiee for S
Years W. B. otreet, A. & M. College
of Texas,

{Continued on page 34)
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DRAWING IN ENGINEERING EDUCATION

by

Carl L.

Svengen

Amsrican Society for Engineering Education
Drawing Division
June 15, 1948, Austin, Texas

Kipling might not have had engineering education
in mind when he said:

"I keop six homest serving men (They taught me all

I knew)

Their names are What and Why snd When

And Fow and Where and Who"
But whether he did or not, his serving mem are equally
valueble to point to the elements of an engineering
education and to serve as a guide toward the chjectives
for which this soclety of engineering educators exists,

Dr. Doherty, President of Carnegie Institute of
Technology has been quoted as saying that grest changes
are now getting under way in sll branches of formal
engineering educstion and that these are aimed at plec-

ing greater emphasis upon fundementals thet lie at the -

center of selentifie and engineering knowledge, and
less upon the specialized information 'mnd "know how"
thet lie et the periphery., And in an SPEE report,

we find "the attempt to make the undergraduate student
proficient in specialized subdivisions of engineering
practice must be abandoned in the interest of develop-
ing mastery of basic principles.m

Mhstery of basic principles will odme with proper
conslderatlon of the "six (or more) honest serving
men" of englneerlng education. These are the service
courses such as mathematies, English, physics,
chemistry, sconomics, and engineering drewing. 4dd to
them if you wish but do not attempt to displace eny of
"them. These are the subjeots which provide the
angwers to "what and why and when end how snd where
and who" of an engineering education - éducation for a
profession.

The place of engineering drewing in engineering
education is that of a key subject. It provides the
only means by which professional engineering can be
understood, It is a% once a service subject for study
in acquiring an engineering education and for use in
the practice of the profession of engineering after
the education has been acquired.

These basio engineering serving men (the service
courses, teach all the engineering there is - know
them and you know all. It is then a matter of knowing
where, what, when, why snd how to use what you know
and this is the objective of a professional engineer-
ing educstion, An sducation which requires a reel
Imowledge and understandlng of the engineering
language - engineering drawing - and above all the
ability to think in that lengusge. This is the real
meaning of drawing in engineering education. It is
more than the ability to make e drawing, it is more
then simply recognizing scmething which is already
knewn or which has been seen, it is more than simply
reading the size from the dimensions, it is more than
simply = means of specifying or recording. The real

meening of drawing in engineering educetion is that of
providing a meens of understending the components of
professicnal engineering and s means of thought oon-
ecoption of mll that enters into the practice of pro-
fessional engineering.

It is true thet drawing has s double valus - valus
in itself as a great division of kunowledge, and value
as the basis for the study and understending of all
other divisions of engineering. Too often this second
value is subordinated to the elemsnts of the engineer-
ing language, or worse still trailning the hend and
develcping skill in execution alone. To many of our
friends, drawing is still mechanical drawing with
emphesis on the mechanical. As Dean Anthony once
said: "The term Mechanical Drawing has been respon-
sible for much that hes limited the field of +this
lenguage to geometry and penmenship, leaving its great
funotion, the art of oxpression, almost untouched,
Indeed the subject can he properly taught only from the
stendpoint of langusge." The geometry and penmanship
are indeed necessary for the study of the graphic
language s writing is for our written langusge but the
time given to the graphic lenguage ought not to be so
short as to limit the course to the mere teeching of
how to draw. Time is meeded for the development of a
very real facility in the use of the grephic languape
as a means of accurate thinking and accurate undsr-
standing.

There is as great e difference betwsen learning to
drew and -"drewing" es there is between loarning to
write and "writing". TUse, understanding, application,
end practice are necessary to meke any tool of value,
and drawing is one of the most valuable of all tools in
the study of engineering and in the prectice of
engineering. Without this tool one may be treined but
there is a great pgulf betwesn being "trained" and being

"educated for a profession." Without this basic.tool -
this enginesring language - enginsering educatiocn would
be impossible. 4And, without the ability tec think
elearly end well in the engineering language of drewing,
an engineering education is defective in the elements
which are necessary to make ‘it a truly professional
education, with all that is implied in the word profes-~
sional.

Inglneering drawing in engineering education
should be recognized in fact for what it is - the.
languasge of engineering and the means for thinking
engineering, Yes, I kmow there is general lip service
to the concept of drawing ms the language of engineer-
ing, and there are some leaders in engineering education
who are understanding and recognizing drawing as the
actual language medium for & professional engineering
education. But.there must be recognition of the fast
thet drawing is not a subject apart from others but a
subject which is a part of all others.
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We heve mads the comparison of drawing and
English as twin leanguages. But you do not find the
stbject of English separated from its use and develop-
ment in literature, poetry, drema, etc. 4nd so when a
true recognition of drawing as a languege is mchieved,
drawing will not be separated from its use and
development in graphic statics, mechaniasm, machine de-
sign ete. These and other dependent subjeots will be
included in the department of drawing, or engineering
grephies, where they belong so that drawing can talke
its proper pleece in engineering educetion.

Trying to teech the "practical™ before the
"understanding” is e mistake., "Basic understanding”
is more importent than prectical application in an
engineering education. Motivation! Yes! but it is
necessary to remember the difference betwesn "training"
and "educetion” - the difference between knowing "how"
and lmowing "why" - the difference between a "trede"
end a "profession™.

Engineering has developed as = profession during
the years since 1907 when the first lew wes passed in
Wyoming to require the registration of professional
engineers. Now all states have laws governing the
practice of this profession. Engineering education
has become "education for a profession” end must be
considered as such. Every coursge must be considered
for its value es a part of professional education.
Engineering drawing must be so considered and we kmow
how it forms a part of ell engineering education. We
know, but there are those who do not lmow. There is
more to "drewing" than "learning to draw" and it takes
more then a dreftsman {using the term as it exists in
the lay mind) %o teamch engineering drawing end to
"represent” this important factor in enginsering educa-
tion.  The engineering drawing teacher must be a pro-
fessionel engineer as must be the teachers of all
engineering subjecte. Who would want to study the
practice of medicimne except under licenged doctors of
medicigs. or of law exespt under licensed attorneys?
The importance - no - I mean the necessity for engi-
neers engaged in engineering education to be registered
professional engineers is baing rocognized.

Tn the Texas examination for candidates for
registration, one part covers engineering fundamentals
end is the seme for ell sngineers. It is teken without
the use of books. A second part covers each of the
mejor bremches of professional engineering and is
taken with the use of books, reference material, ebo.

The results. of over twenty examineticns have
shown a very close correlation between the grades ob-
teined on the two parts of the examination. The
sandidate who has a working knowledge of the funda-
mentals, such service subjects as mathematics,
mechanics, engineering drawing, ete., will meke a good
grade, He will mmke very close to the same grade in
the professional part. He indicates ability to apply
engineering principles and to interpret engineering
data, Where or how does engineering drewing come into
the picture? It comes by wey of a developed comstrue-
tive imaginetion from the power of visuelizatlon,
accuracy of thought, and ability fo analyze, all of
which are products of the study of enginesring drawing
and descriptive geometry. While drewing as such forms
s small part of the fundamental examination, its ef-
foots are seen in answers to all other problems, in

particular such problems as have Lo do with grephic
solutions, shear and moment diagrams, mechaniem,
design, ete.

What I would like t¢ bring ocut clearly and force-
fully is that we have here an actual condition - a

‘condition which exiats in the practice of the profes-

sion of engineering, It ie a condition which indi-
sates that the engineors with eight or more years
experience who know the meening of*the grephic language
and who solve the drawing problems are the ones who can
apply engineering principles and who make good grades
on the professional part of the examination - they
think, analyze end solve problems related to their
branch of engineering., Truly there is more, much more
to the graphic lemgumge, the engineer's language than
gimply meking a drawing. Tts greatest value is =8 -1
lenguage in which to think", = language in which to !
"think engineering thoughta", thoughts of space, size,
motion, materiels, and progress. . {

The May 1948 issue of "Mechanical Engineering"
includes some informative articles assceiamted with im-
proving engineering education, Dean Arms of' the
College of Enginesring, University of Delaware defines
"the newly designated bachelor of mechanieal enginesr-
ing" as follows:

"He ia & men who, wo believe, has a riech back-
ground in the natural soiences, especially chemistry
and physics. He should know how to use that important
tool of all engineers - mathematics. He should be well
grounded in his native language and should show com-
petence in its use, both oral and written, He should
lmow something of history and government of his netive
lend, at least. He should havse a thorough grounding in
besio electricel enginsering, ineluding dirsct and
alternating current circuits and machines, and some
electronios. We believe that he should have been well
treined in the three concurrent stems of mechenical
engineering:

(a) Thermodynsmics and heat power, including fluid
flow and heat transfer,

(b) machine design, including enginesring drawing,
mechanics, and enginearing materials, and

(c¢) industriel engineering, ine¢luding econcmics,
aocounting, end & study of industrial organizetions.
Through ‘our treining, we believe that we should have
instilled in him hebits of neat and orderly methods of
assembling end presenting all kinds of data. He should
have learned to adapt himself %o new situations and to
get along well with people. Finally, and most
important, we humbly hope that we have taught him to
think!"

If "to think" is importent what is more effective
than drawing and descriptive geometry as a means of
developing the power to think, the power to think
enginesring thoughts, the power %o think of shape and
of size snd of motion, and tec think accurately and
quickly.

You will note that Dean Arm recogniszes engineering

drewing as an importent part of one of the three con-

current stems of mechanical engineering. A&s such it is

equally important in every branch of engineering., When

all deans and sdministrative officers realiee this

ossential cheracter of drawing as an element of an
(Continued on pege 20)
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GRAPHICS IN THE BELFRY

Professor Arthur Bigelow
Professor of Graphics, Princeton University

The =ubject of bells and carillons 1s
fast becoming a famlliar one on our college
campuses today. Fortunate indeed is the in-
stltution which possesses a serles bf bells -
chime or carillon - of pleasing tone,
regularly played, adding to the atmosphere
and tradltlon of student 1life., If the bells
are in tune, they are mostly just accepted
without further thought. If out of tune,
their sour and harsh notes often eange un-
favorable comment and even ridlcule. OFf all
‘mislical Instruments, the least understood 1s
the bell, and 1ts interesting physical pro-
pertles are never the subject of discussion
even 1n the most advanced course in accous-
tics - simply because the bell i1s unknown.
In the next few paragraphs I hope, with the
ald of the graphs reproduced here, to present
scme of the hurdles which confront the bell-
founder, and also to show why many serles of
bells sound out of tune and could never be
put into tune.

Glven a set of bells, 1t 1s not too
difficult a task to design an adequate frame
to house them. Though the general procedure
of truss design in wood or steel - or both -
involves nothing baslcally different from
other structures, belfry design 1s always
left to those responsible for the 1nstalla-
tion, much as the placing of a new pipe organ,
for such an Installation requlres the expe-
rlence of persons who understand 1ts many
problems before 1t may become the expresslive
muslcal instrument that 1t 1s.

It 1s, therefore, in the make-up of the
bells themselyes that kmowledge 1s parti-
cularly lack¥hg. The principles governing
thelr proportlons and tones are generally
unknown. Indeed, 1t 1s correct to state that
most founders today do not themselves know
the correct procedure in deslgning a set of
bells - be 1t just a chime of an octave or
so, with 8 to 12 bells, or a complete caril-
lon of three to four occtaves, wilth 35 to 49
bells. Judging by the charts and graphs
showlng the curves and proportlons of many
serles of bells, sizes and shapes have always
" been determined pretty mmch by rule of thumb,
Thelr flgurea have never been subjected to

enalysla, and for thils reason bell-founding
and tunlng has remained a craft and not be-
come a sclence,

The design of a serlea of bells according
to physlcal and accouatical laws constitutes
the body of this article,

Any cup-like object of resonant material
wlll ring. Its tone wlll be more or less
pleasing according tc 1ts shape - the funda-
mental tone and partlal tones which produce
the timbre depending directly on the form.
Physlcal law states that slze 1s 1n inverse
proportion to frequency, or pltch. A vibrat-
ing body having one-half the length of
another will produce the octave of the other,
having twlce the frequency. In bells, size
means the dlameters, the helght and the
thickness.

It can readily be seen that the bell is
8 most complex form to work with. The plpe
and string are comparatively slmple, involv-
ing only length and dlameter in the case of
the plpe, and length and tension in the case
of the string, with the thickness of the
string also entering the ploture. Consider
the plpe: 1ts length determines st once 1ta
pltech and 1ts wildth 1ts intenslity. Compare
thls to the bell, whose dlameter may vary
indefinltely and still produce the same note.
The thickness, the helght, the complicated
curves and proportlons, exterlor and Interior,
all comblne to produce the tone of the bell,
and may produce anything but a pleasling tone,
1f the bell 1s not properly designed. To
this must also be added the fact that Just
metal of any quallty wlll not produce a
satlsfactory tone,

4 bell differs fundamentally, in other
respects, from musical instruments in general.
That a body pulsate, and a serles of such
bodiles have thelir pulsations in logarithmical
order - flxed pitch - 1s not enough to war-
rant the use of such bodles 1n an effective
musleal Instrument. The pulsations mmust bs
amplified; otherwilse they would be so weak as

(Continued on page 10)
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— STURDY CLOTH
BINDING

PREPARED for the regular descriptive geometry
courses usually offered in the latter half of the fresh-
man or sophomore year. This text provides a new
approach to the subject and develops the draftsman’s
method of treatment in obtaining size, shape and
position of every detail of structures and machines.
Written in clear, concise, style employing use of
problems and illustrations compounded by men close
to engineering companies.

— SIZE 7 x 9%
— 179 PAGES

— 262 DRAWINGS AND
-PROBLEM DIAGRAMS

$2.75

UNUSUAL FEATURES — Problems have been selected to emphasize
principles of descriptive geometry, as applied to all branches of en-
gineering — Methods of solution have been correlated with industrial
drawing practices as set forth in all standard textbooks on drawing
and practices found in modern drafting rooms — All problems and
devetopments are classified and developed by the three methods used
in industry of laying out flat patterns or developments for sheet metal
work. These include the parallel-line method,“the radial-line method
and the triangulation method — Bold face type, italics and large
identifying reoding — The report of the notafions and nomenclature
commitiee of the Drawing and Descriptive Geometry Division of
A.S.E.E. has been adopted and this report is given in full at the end
of Chapter | — Successive auxiliary views are introduced by the

pictorial approach. This method also assists in explaining axonometric
projection.

CONTENTS: Projections; Primary Auxiliary Views, Successive Auxil:
iary Yiews; Revolutions; Developments; Intersections; Perspective; Shades
and Shadows; Force Diagrams; Loaded Structures.

ILLUSTRATIONS, PROBLEMS ore arranged in. progressive order
depending upen the method of solution. Material is olso grouped for
easy transition for the student who has one or more semesters of
college drawing as foliows: (1) illustrations using straight orthographic
projection; {2) illustrations involving primary auxiliary projection and
(3) illustrations using successive auxiliary projection.
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{Continued from page 8)

to have 1ittle musical wvalue, Therefore,
every muslecal inatrument depends on two
essentlal elements: the tremulous body,
called a generator, and an amplifying device,
called a resohafor. Other ferms of tone pro-
ducers owe thelr quality and thelr intensity
tc both the generastor and the rescnator. The
tone of the bell, to the contrary, owes 1ts
entire entire effect to the generstor alone,
and this must embody all the factors which
make it a sdtisfactory element in those musi-
cal inatruments called chimes and carillons.
For where the violln string has 1ts bridge
and violin belly, the piano and harp their
sound boards, the wind instruments their
flaring mouths, and all have the addsd
resonance created by the walls of the room in
which they are played, the bell in its bolfry
has nothing whatscever contributing to its
regonance, and 1ts tone is lost to the air
the moment 1t is struck, free to apend 1tself
In wnlimited space.

But the greatest difficulty of the bell-
founder 13 the realization of purity in his

Sl Dizriveter ———
3 il {1

Med \\‘\ AT

ShHowlder ' ;

Wezrs# .

Heigh?

7= A
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Sowra-Bow
Trrckress

bells. This 13 dspendent on a suphonilous
geries of partisls. Nazture endowsd ths
string and pipe with a consonant series of
overtones; when the fundamental is tuned, the
harmonies qutomatically arrange themselves in
position relative to the fundamental. The
overtones of a bell are not harmonics, but
aré a gerles of partlals in very strange re-
lationshlp indeed when cempared to those of
nature. Man himself had to discover which
partials were the most pleasing, and then de-
sign a form of bell which would incorporate
these partials - and finally learn how to
tune theh to agres with each other. The firat
five partlals must be tuned, 1ndividually,
before the bell may be pronounced pure. Add
to this confusilon of tones the fact that the
rrincipal tone of the bell 1s not its funda-
mental at all, but the first partial!l (See
Fig. 1)

Here, then, are some of the difficulties
which confrent the bell-founder when he under-
takes to design a ssries of bells which are
pure - and only pure bells are musical,

(Continued on page 12)
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Fig. 1.

The parts of a bell end its partials.

The overtones and their relative positions in the bell as here shown represent
only a simplified version. -The complete picture ismuch more complicated. The

example reproduced here,

typical of the bells of the lLow Countries, is by

Joris Dumery, 17 and hangs in the belfry of Bruges.



JOURNAL OF ENGINEERING DRAWING 11

DRAWING DIVISION —~ASEE
MID-WINTER MEETING
OHIO STATE UNIVERSITY

COLUMBUS, OHIO
JANTUARY 29, 1949

The Ohio State University is celebrating this
year ite 75th Anniversary and has invited the Drawing
Division to visit the schocl on the occasion of the
Gollege of Engineering Week in this celebration. The
executive committee of the Divisiom, at their meeting
in Austin in June, 1948, mccepted this offer end
chose the sbove date for the mid-winter gathering.
The drawing department at Ohio State is arranging an
pdditional program in conjunction with the ocllege
program sterting on Jamuary 27, 1949. They have ex-
tonded & ocordial invitetion to the members of the
Division to partioipate in. this program, Tentative
arrangements at this time have been made as follows:

THURSDAY, JANUARY 27, 1949
9:30-10:45 A.M,

Advenced Registration - 204 Brown
Hall.

11:00-11:50 4.M, Engineering Survey Lecture on "The
Higtory of Drawing" by Professor
Frederick G. Higbeeo, The State
TUniversity of Iowa - University
Chapel.

12 Noon-1:00 P.M. Drawing Division Luncheon - Guests
of Department of Engineering Draw-
ing at Staff Meeting - The Faculty

Club.,.

ENGINEERING COLIEGE PROGRAM

GENERAL TOPIC:

1:30-4:30 P.M. _ Papers will include:
A. College Research
B. Research Ingtitutes

¢. Industrial Research

General Topic - "ENGINEERING-WHAT IS
IT TODAY AND WHERE IS IT GOING"?

7:30-9:00 P.M.

Paper and Discussion

FRIDAY, JANUARY 29, 1949

8:00-10:00 A.M. Open ﬁouse\- Department of Engineer-

ing Drawing, Brown Hall.

FPlant Visitations: Termstedt Divi-
sion - General Motors, er Buckeye
Steel Castings Compeny.

10:00-12:00 A.M,

ENGINEERING COLLEGE PROGRAM

GENERAL TOPIC: ENGINEERING

EDUCATION

1:30-4:30 P.M. Papers will include:

A, Undergraduate Study
B, Graduate Study
1, University

2. Tndustrial

ENGINEERING RESEARCH-

6:30 P.M, COLLEGE BANQUET -~ Deshler-Wallick

Hotel, Broed end High Street

INTERNATTONALLY KNOWN SPEAEER
SUBJECT - "THE PROFESSION OF-
: ENGINEERING"

SATURDAY, 'JANUARY 26, 1949

- MID-WINTER MEETING - ASEE DRAWING DIVISION
8:00-10:00 A.M, '
§:30-10:00 A.M.

Registration

Execubive Committee Meeting -~ Room
204 Brown Hall

10:00-11:30 A.M. Inspection Trip - Jeffrey Manufacfur-
ing Company, Manufacturers of Con-
veying and Mining Equipment.

12:00 Noon Division Luncheon - The Faculty Club,

Ohio State University. -

DIVISION FROGRAM

"Militery Graphice" - Colonel L. .
Schick, Head Department of Military
Topography end Grephics, United
States Military Academy, West Point,
New York. ’

"Dovelopment of Railromd Rolling Stock
Specialties”-Harry W. Stertzbaoh,
Engineering Consultant, The Buckeye
Steel Cmstings Company, Columbus,
Ohio. : e

"Development of Conveying and. Mining
Machinery"-Jemes A. Flint, Aseistant
to the President-In charge of
Research and Devélopment, Jeffrey
Menufecturing Company, Columbus, Ohio

"Prends in the Design of  Highway
Bridges"-Glenn R. Logue, Chief
‘Engineer of Bridge and Railroad
Crossings, Highway Department, State
of Chio ‘

6:30 P.M. DINNER MEETING - The Faculty Club

Spesker - Dr. Samuel Henshaw,
Department of Psychology, The Chio
State Tniversity.

"THE VISUAL THIRD DIMENSION"

The sbove is the program as of October 1, 1948
when copy wes submitted to the Journal of Engineering
Drawing. The final progrem together with blanks for
hotel acoommodetions and advanced registration will be
mailed to members of the Division early in Jemuary.’
Reservations are to be returned to Professor Hollie
W. Shupe, Department of Engineering Drawing, 218 Brown
Hall, The Ohioc State University, Columbus 10, Ohioc.
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PLASTICS FOR DRAWING INSTRUMENTS

by

A. F. Randolph
Technical Service
E. I. du Pont de Nemours & Company, Inc., Plastics Department
Arlington, New Jersey

Professor John M. Russ, whose note about
drawing instruments appeared in the May 1ssue
on pags 20, has kindly sent to us for examina-
tlon some of the plastic which caused the re-
ported deterloration of papers and corrosion
of motal fittings, Thias we have found to be
a transparent celluloss nltrate plastic In an
unusually advanced state of decomposition,
and showing evidence of having been exposed
at some time to heat or llght of severity or
duration suffilelent to initilate decompeoal-
tlon. We belleve, then, that the experience
reported by Professor Ruass is somewhat out of
the ordinary.

We can clte the fact that drawilng in-
struments made from cellulose nitrate plastic
have been found generally acceptable to
several generations of draftsmen. The same
plastics, pigmented to opaque white, have
been widely and satisfactorily used in slide-
rules and the 1like, to provide a washable
white background which promotes the legi-
bility of graduatlons. But 1t should be
recognlzed by all uaers of drawlng instru-
menta that transparent cellulose nitrate
plastics may be subject to some decomposition
under very long exposure to condltilons which
may be not far out of the ordinary.

Cellulose nitrate 1tself, which makes up
about 75 per cent of the weight of these
Plastlcs, 15 not a permanently stable mate-
rial, and 1s subject to some decomposition,
partlcularly under the Influence of heat or
of ultraviolet 1ight. This slight decomposi-
tlon releases traces of nitrie oxide, and
this In turn accelerates further decomposl-
tion. - Because of this self-accelerating
character of the reactlon, 1t is obvlous that
decomposition once iniltiated is the more

likely to proceed further if the material is
kept in a confined place from which the
acidle products of decomposition do not es-
cape. 4nd 1n a confined space over a long
perlod of storage these may have opportunity
to do damage to adjacent materilal,

As a means of preventing the decomposi-
ticen of cellulose nitrate plastles, or at
least of preventing 1ts acceleration by the
products of decompositlon, 1t has always been
customary to incorporate ln these plastica a
stabilizer, usually urea, which binds the
nitric cxlde as fast as it is formed and thus
prevents its remalning to promote further
decompoaltion, But desplte the protecticn
glven by urea, the cellulose nitrate plastics
muat be recognized to be potentially a
source of acldlc products of decomposition.

While the cellulose nitrate plastics
are st111 widely used for this purpose, and
seldom do cause trouble, users of drawing
instruments should recognize that triangles,
curveg and the like are now being made from
other plastics, which offer no such risk,
Sueh Instruments are being made cormerclally
from acrylic reains, which are superior in
appearance as well as in stability to the
cellulese nitrate plastles, and also practi-
cally free frem any tendency to ¢hange 1In
dlmensions, or to warp, with change in atmos-
pherlc humlidity. A4lso avallable are lnstru-
ments made from polyvinyl chlorlde-acetats
reslns,

The purchaser of drawing instruments
should have no diffieulty in learning from
the manufecturer of sales agent the ldentity
of the plastlc from which they are made.

(Continued from page 10)

The Method

1t would be pessible, theoretically, to
make a bell of any desired size and glve to
it a designated pitch, A bell twice 1ts alze
would normally scund its octave below, one-
half the frequency, and a bell one-half its
size would scund 1ts octave, deuble 1ts
frequency. But the tone, the timbre, 1s de-
pendent on other frequencies besides that of
the Strike~Tone. Bells too heavy for their
pltech - besides being too coatly, if not
disproportionately loud - would show

deficiencles in the strength and balance of
some of thelr neceasary partlals, and, what is
more, their "ring" would tend to become
stifled. On the other hand, bells too small
for their notes would also lack the necessary
quallty, let alcne carrying power.

It will then be imperative to select a
definite bell for a note of a certain pitch,
and use thia as a basis for flguring the
entire series., As the importance of a set of -
bells is reckoned by the size and welght of

(Continued on page 14)



EVEN THE CREATURE THAT CAN PEER

BETWEEN FACTS MEEDS HELP . .

ID vou ever try to study the “insides” of a piece of
D plate glass? That suggests the trouble biclogists
have in trying to see the “insides" of certain micro-organ-
isms in a conventional light-microscope. These living
cells are so transparent the light passes right through
them and reveals nothing. However, scientists of the
American Optical Company came up with help in the form
of diffraction plates which capitalize on the fact thatlight
rays passing through a cell change in phase. Using ordi-
nary light sources, the diffraction plates make any phase
changes in the light rays luminous or blacked-out at will,
throwing the structural detail into vivid and clear relief.

The foregoing also suggests the trouble youngsters have
in seeing the adultideals and standards they must acquire
for successful living. Man apparently is the only creature
that can peer between facts and see the relationships
called honor, integrity, ambition. But like the biologist,
he needs help. It is often the responsibility solely of the
educator to illumine these values and make them clear
and compelling. What are the diffraction plates here?
Nothing the educator can pass out among his students.
They are within the educator's own being or they don't
exist. A way he has of approaching his subject, a will-
ingness to be sensitive to the overtones of a boy's need.
A recognition that seemingly trifling things often take
on tremendous significance in the boyish mind. What
wise instructor in mechanical drafting for example, would
overlook the significance of the selection of the drawing
instruments his students will use? These should be of
fine quality, something the boy can be proud of, leading

Phato courtesy American Oplical Company

to pride in work, pride of achievement, the value of
achievement, the necessity of achievement. These can
well be an object lesson on the difference between good
and careless workmanship, projecting in recognizable
form the idea of craftsmanship, which is honesty and in-
tegrity of effort. These can be the advance guard of the
greatness of mind which alone results in greatness of
contribution to the public welfare. There is, to the teacher
with vision, so much at stake here that he laughs in the
face of anyone who says it does not matter what kind of
drawing instruments are used.

EUGENE DIETZGEN CO.

Chicage + New York - San Francisce - New Orleans - Pittsburgh
Los Angeles + Philadelphia - Washington » Milwaukee
Dealers in Al Principal Cities -

EVERYTHING FOR
DRAFTING AND SURVEYING

{Printed in U.5.A.)
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(Continued frém page 12)

its bourdon, or bass bell, this lowest bell
would be the loglcal one to begln with.
Middle-C will be our starting polnt here,
Experlence through the centurles has taught
bell-founders that a middle-C measuring
around 62 inches 1n dlameter and welghing
around 5,200 pounds, lncorporates the neces-
gary qualltles of timbre and possesses suffi-
clent carrying power, This bell will serve
as bourdon for a serles of carillon bells
four octaves 1n extent,

o Applyling the physical law which says
that the size of a vibrating object 1s in
Inverse proportion to its frequency (pltch),

we find:

frequency bell 2

dlameter bell 1
diameter bell 2

frequency bell 1

The followlng equatlon may then be
deduced:
. C = F where C a constant
o Py . D = dlameter
frequency
a glven bell,

TR

F
N

. The constant C In the serles of bells
wlth middle-C taken as norm, is computed by
multiplying ita diemeter by 1ts frequency:
62 X 266 =15,872. Onee this constant 1s
known, the dlameters of all the other bells
" In the serles may be computed by subst ituting

:‘ljtheir freqﬂencieg in the formuls.

&
80

o 4

Gream? Didmeter

50 ;
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Sreelt Digrreler
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Freguenclies

Fig. 2, The curves of gfoportion of & series of bells
renging from ol to o5,
These hyperbolic curves follow the lins of
ebsolute musical proportion., The dotted lines
show extension into the 1lower &nd higher
rogisters. :

The curve formed by their dlameters is a
hyperbola, reaching to Infinity at.both ends.
There 1s, theoretically, no limilt to the size
of a bell, as one may always he made larger
or smaller than the. last. If a portion of
thls hyberbolle curve 1s plotted and drawn
in, 1ts ends could be extended to determilne
the dlameters of bells not represented, since
they must also lle on the curve. Without
further figuring, it would be difficult to
determlne the curve beyond 1ts known 2imits -
agsuming it to be correct in the first place.
But 1f we reduce the curve to a "stralght
hyperbola" through the use of semi-~log paper,
the task becomes very simple, all values
falling on a stralght line. As before, the
freguenclies are taken on the absclssa and the
dlameters on the ordinate. The dlsmeter of
mlddle-C 1is plotted, and then the diemeter of
cne other bell, preferably one at the other
end of the series, the fourth octave of
middle-C. The line which determlnes the
dlameters of all the bells in these four
octaves may then be found merely by connect-
ing the two polnts. Furthermors the diameters
of bells larger than middle-¢ and smaller
than the fourth octave may be found by ex-
tending the same stralght line as far as de-
sired.

In a-silear mammer the other basically
Important dimensions of the bell may alsc be
determined., They are: '

the amall diameter:
the height;
the diameter;

for each of which a line 1s necessary.

The four ‘lines resulting from this same
procedure are termed the llnes of absolute
musical proportion, which means that the silze
of the vibrating bodiles is 1n absolute pro-
portlion to the ﬂ;equency of vibration of these
bodies. Furthermore, the partilals of the
several bells are all in the same relationship
to thelr fundamentals as the partials of' the
basle bell are to its fundamental, and also
of the same relative Intensity to their
fundamentals,

If the establlshment of these curves of
proportlion were all there 1s to the designing
of a serles of bells, the task would be a
comparatlvely ecasy one Indeed, The lines of
absolute musleal proportion, however, do not
satlsfy the requirements of the serles and
only a very small portion of {their lengths)
may be used. For it 13 a fact that bells so
formed, followlng the simply hyperbolie
curve cut by a plane from a cone of revolu-
tlon, which line 1s representative of absolute
muslcal proportion, do not prove to be of an
acceptable intensity, note for note, as the
serles contlnues Into the higher registers,
Such intensity, or "nolse pofential," ias de-
pendent prinecipally on the force with which
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Fig. 3. The ourves of propertion of the same series
of bells, reducsd to streight lines.

The desh lines are those of absolute musical
preportion, whils the full lines show the
corrected proportions fer increaging the in-
tensity of the higher bells.

the bell sends out 1s pulsations - once the
bell 1s pure to begin with.

In organ pipes, this factor of intenslty
ia called "scale" (dlameter length}. 4
pipe 4 feet long and 3 inches in dlameter
wlll have greater power than a vipe of the
game length 2 Inches in dlameter. 1In bells,
the "noise potential® is alsc called acale,
but 1t best understood by the weight of the
bell, rather than 1ts dlameter. Two bells of
different size, therefore weight, both sound-
ing the same "C%, would represent bells of
two different scales, a larger and a smaller,

it 1s only legleal that larger bells re-
quire larger clappers - and a greater blow -
to sound them properly. A clapper too small
for its bell would cause the bell to vibrate
in an unnatural manner, would awaken the
partials in the wrong order and wrong inten-
sities, and even cause undeslrable partlals
to play an important part in the tonal plc-
ture. The result: The bell sounds shrill,
tinny, and even out of tune. 4An extrems
example example of this would be to tap a blg
bourdon wilth & jack-knife, a bolt 4 Inches
long or some other simllar object, and notice
the feeble, metalic response.

Smaller bells must have thelr clappers
also in proportion. They require only a
fraction of the blow needed to scund the
larger ones. Bell, clapper, stroke, must all

be in proportion 1f the entire series ias to
be of the same timbrs.

4s intensity is dependent upcn welght,
bourdons weighing ten tlmes as much as
smeller bells are heard, roughly ten times as
far. Otherwise expressed, if we were to
scund a bell weighing 10 1lbs. at a distance
of 10 Feet from our ears, and a bell of 100
1bs. at 100 feet freom ocur ears, they would
both glve us the same sensatlion of loudness.
Tt is an impossibility to so design a belfry
in such a manner that the smaller bells would
be close Lo the listener and those weighing
nundreds of times as much would be placed at
greater dlstances in proportion to thelr
greater weight. Although to a certain extent
our ears tend to receive greater sensatlon
from higher freguencies than lower, 1t is
apparent that some adjustment muat be made if
we are to have arn entire series of bells which
will tend to exhibit some balance 1n thelr
"molse potential,” and be of equal - or
practically equal - carrying power, from the
deepest bourdons to the highest trebles. The
intensitles of a serles of bells designed in
absolute musical proportion could be balanced
somewhat by striking the larger bells with
strokes calculated to impart to the bell a
blow proportionally many times lighter than
that of the smallest trebles. But this would
be defsating the purpose of the bell: to be
heard for nominal distances. On the other
hand, 1t would be impossible tc sound the
heaviest bourdons wilth a generous blow, caus-
ing them to sing out with their rightful in-
tensltiea, and then -expect to balance their
noise potentlal in the higher bells by strik-
ing them wilth blows of increasing atrength
all the way to the highest treble. ZEven ir
proportionately heavier clappers are used 1n
the highest bells, the desired effect would
st111 be unachieved - indeed, the partials of
the bells would be so disturbed that theilr
timbre would be displezsing, if the bells
themselves did not crack under the abnormally

heavy blows,

The old bell-founders reallized the situa-
tiom: that 1t 1s imposslible to have a caril-
lon possessing any kind of tonal balance -
sgual intensity bell to bell - If the gerles
1s designed in abaoclute musical proportlon.
Thely procedure was to augment the weak tone
of the treble bells to mateh, more or less
successfully, the tone of the bourdons, and
not to reduce the tone of the latter to match
that of the ftrebles. So they dellberately
departed from the line of absolute musical
proportion and gradually inereased the scals
of their bells as they went up into the higher
regiasters, Heavier treble bslls could with-
stand heavier clappers, and heavler clappers
were capable of rendering heavier blows, with
inereased tonality the dirset result. Tater
the stroke - not the weight - of the clappers
of the largest bells was somewhat reduced, and
the stroke of the clappers of the smallest

{Dontinued on page 21)
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INTEGRATION OF ENGINEERING DRAWING AND DESCRIPTIVE GEOMETRY

Professor James 3. Rising, Chairman
Department of Engineerlng Drawing
Syracuse Unlverslty

The history of the Graphical Language is
as old ag clvillzation 1tself. The pyramids
of Egypt, the Temples of biblical timea, the
remains of the Greek bulldings, and the
structural rulns left from the Roman Frplre
are mute evidences of the necesaslty for con-
veylng plsns and ldeas from one person to
another. Then, as now, the Graphlecal
Language was uded as an effectlive medium of
expresslon,

It was only natural that plctorial re-
presentation was the first type of drawing to
be developed. ZEarly treatlces on Linear Per-
gpective pre-date flat or Multi-view projec-
tion. Although records of orthographic pro-
jeetlion have been left from the first of the
18th century, it was not until the later 17
hundreds that Gaspard Monge, a French .
Mathematician, applled the name of Descrip-
tlve Geometry to the graphical sclutlcon of
problems in Solid Geometry. HEls methods
were capable of extenslve practical applica-
tlon and were accepted into the educational
plan of France, Germany, and England,

Clauds Crozet 1s credlted with the in-
troductlon of Descriptive Geometry 1nto the
United States 1n hls classes at West Polnt 1n
1816, although Christian Zoceller had been
made an instructor in Drawlng there as early
as 1807.

The beginning of the interchangeable
gystem of manmufacturing came with the estab-
listment of technical education in this
country. In 1849, the revised curriculum at
Rensselaer Polytechnlc Institute devoted four
courses to Drawing spaced through the three
year program. W1lth the changling purposes for
which the Graphical Language was used, the
content of the courses and the method of
teachlng was changed,

It 18 Interesting to note the evolution
of Lettering from the decorative scroclis
through the use of the Roman alphabet and
within our memcry to the almost exclusive use
of gingle stroke letters on englneering draw-
Ings. The present trend seemsz to indicate
the gradual replacement of freehand lettering
cn drawings by the wider use of the varityper
and the several varletles of lettering de-
vices. Drawing techniques have likewise
changed as functional drawings have replaced

decorative ones, The need for more coples asg
well as improved methods for reproducing
drawings has had a definite influence upon
thelr 1lne quality. Little time 1s now used
in the practlce of fine 1line copy work in ink
on white paper as was done in the past. The
Art on draughting has developed into the

Science of drafting.

Departments of Engineering Drawing have
offered a great number of separate courses
over the last 30 years. The fcllowing list,
while probably incomplete, includes the names
of' some twenty courses which mecst of us have
taught or at lsast have taken as under-
graduates: ]

Color Topograpay
Descriptive Geometry
Stereotomy

Linear Perapective
Projective Ceometry
Shades and Shadows

Iettering
Elementary Drawing
Freehand Sketching
ProJectlon Theory
Projection Practice

Mechanlcal Drawlng Production
Machlne Drawing TIllustratlon
Englneering Drawing Graphics

Industrial Drafting Graphlcal Analysls
Architectural Technique Nomography

Charts and Diagrams Numerous courses 1n
Map Reading Design

Pen Topography

Some of the younger teachers msy not re-
cognize all of the names. I mention them
cnly to show the trend over a period of 30
years 1In the offerings of a Department of
Englineering Drawing.

The present engineering curricula
usually include a course or courses in
Englneering Drawing over one or two semesters.
A recent survey of College Catalogs seems to
Indlcate that a majority of achocols have only
one semester, An additional one semester
course In Descriptive Geometry 1s usually
glven, of'ten times with scme groups of engl-
neering students excepted. There seems to
have been a definite trend in the last two
decades tc get away from the Mongean Method
cf Descriptive Gecmetry. 1In many schools a
so-called practical or applied Descriptive
Geometry has been adopted. Some of the
larger achocls offer a few apeclalized
courdes such as Producticn Tllustration,
Graphleal Analysis and Nemography on an

‘elective or graduate basis, It 1s also

Pregonted to the Drawing'Divisién Group at the Northern New York Seotion Mesting of ASEE at Rensselaer

Polytechnic Institute, Troy, New York, April 17, 1948,
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noteworthy that the applled drawing done in
many design courses in the past 13 gradually
being omitted.

What 1s the veason for these changes and
for the apparent decreasing emphasis on the
Graphical Tanguage? First, 1t might ke noted
that the continued curriculum crowding due to
an ever increasing number of profesaional
courses has caused some drawing courses to be
omitted and the time allotment for others de-
. creased. Perhaps it is more significant that
the curriculum makers have felt that some of
the former courses were not of college grade,
tut rather consisted of exercises that could
be given better in the secondary schools,
2lso that the emphasis, for which some of us
are guilty, was being placed too much upon
apecialty training and tecknigue as compared
to what would be of use to the average engi-
neering graduate. o

A parallel illustration could be drawn
with a shop course. I believe the atudent
would obtain a better background if he spent
a certain limited time by learning from ob-
gervation, demonstration and some partlcipa-
tion concerning the range of work, 1ts
quality, the different klnds and amounts that
could be produced on several types of engine
lathes as opposed to spending the same time
memorizing the parts of a lathe and having
practice on turning one mandrel to a apeci-
fled diameter within a tolerance of .00l
inch. In other words, I belleve that we
should keep our emphasis.on those objectives
that encompass the whele plcture of the
Graphical Language and not lose ourselves in
the details of the individual parts of that
whole.

It is interesting to note a corresponding
trend in the field of Engineering Mathematles.

Most of us remember taking separate courses in .

GCollege Algebra, Plane Trigonometry, Spherical
Trigonometry, Plane Analytics, 801id Analy-
tics, Differential Caleculus, Integral Cal-
¢ulus, Differential Equatlons, and probably
some others. It 1s my observatlon that many
of our leading colleges now offer some 16 or
20 cprecdit hours spread over four semesters,
each course bearing the same name such as

just "Mathematics" or in a number of schools,
#3aloulus", and each bearing a number to
distinguish 1ts position in the curriculum.
Each course contains some analyties, as well
as some trigonometry, and some calculus. The
parts are integrated into a functicnal whole,
designed to give the student a better over-all
picture of his basic preparation in the field.

The idea of integrating the varilous
phases or units of Engineering Graphics is
not unique, Several members of the drawing
division have talked about it but little has
been done. One of our prominent schoocls,
with which I am famillar, gives Descrliptive
Geometry to the enterlng freshman followed by
courses in Englneering Drawlng. Others in-
troduce Engineerlng Drawing first, followed

by Descriptive Geometry and conclude the
sequence with.a second course in Enginesring
Drawing. Others start with one or two
semeaters of Englneering Drawing and end the
basic training In graphles with a course In
Descriptive Geometry. S8tlll others have

been known bo consider Descriptive Geometry
as a part of the Mathematics seguence and have
kept it divorced from the drawing department.

If one would concede that Descriptive
Geometry 18 an essential part of the graphl-
cnl courses for engineering students and that
it has no sacred position in the seguence of
those courses, 1t 1s not reasonable to belleve
that 1t would be as effectlve, 1f not more 20,
if it were integrated within the sequence?
Not only de I believe that the conventicnal
Engineering Drawlng and Descriptive Geometry
should be integrated into one sequence but
also that there is a place In our graphical
gourse for a greater emphasis on such topics
as Graphical Mathematlecs to include as much
as possible from curve plotting to graphical
integration. An Introduction to alignment
charts and methods for graphical solution of
engineering problems within the range of the
studenta' academic experlence may well be
appended tec the Engineering Graphlcs course.
The utility and application of thesse saveral
toplecs would be a gupplementary ald in the
development of visualization as well as an
aid in knitting together the component parts
of graphics into an integrated whole.

I feel that we should keep our course ob-
jectives constantly in mind, It is our job to
present the graphical language in the most
effective way to develop as far as possible
the student's ability to read and write this
language of the enginecer. We must place a
maximum emphasis on the quallties of space
vigualization in the solution of englneering
problems. While technique in graphlcal ex-
presaicn should not be an end in ltaself, T
feel that we should promote proficlency in
execution with an accent upon Freehand Sketch-
ing as a skill sssential to all branches of
the engineering profession,

Standardization of drawing practlces.
through the work of the American Standards
Assoclation -has alded in the coordination of
our work. The use of modern teaching methods
along with the latest texts has Increased ocur
effectiveness. Time can be saved as well as
an inerease in the vividness of cur story by
the use of the many available Audlio-Visual
aids. While I meke no claim that a-certaln
amount of repetition is not desirable, I do
believe that an integrated ccurse in Engl-
neering Graphics will help to elimirate some
tedious and unnecessary repetition, thereby
conserving time for a wlder and more bene-
ficial.coverage.

Perhaps some illustrations would help
to show what I mean by the relationship of
certaln toplcs in Engineering Drawing and
Descriptive Geometry and how they fit together
(Gontinued on page 30)
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HIS new series of visual materials, corre-
Tlated'with French’s Engineering Drawing,
should certainly top the list of teaching tools
which you use in your classes. Here are the
units of the combined “package” designed
to increase the effectiveness of French’s text-
book for your students:

]_. Seven motion pictures covering key chapters of
French’s.text, Five of these films are expressly planned
to cover those sections of theory in Engineering Draw-
ing which teachers have selected as being of greatest
difficulty for their students. The other two films pro-
vide orientation and such general background infor-
mation as an operating description of all the basic
industrial machines nsed for translating drawings into
manufactured objects, ‘ '

2 s Six follow-up fitmstrips containing review ques-
tions superimposed on key scenes of the motion pic-
tures. These filmitrips firnish “a flexible means of
re-examiniug the material found in the corresponding
motion pictures and chapters of the text. In the class.
room, their pace can be aceommodated to suit the
needs of the students, with individaal frames retained
on the screen for as loug as seems desirable. Further
more, their use can be varied from a rapid review
of the entire filmstrip to a detailed examination and
discussion of selected frames. One filmstrip, entitled
“Dimensioning Techniques,” presents information not
covered in the motion picture on dimensioning; iu-
stead, the technique and placement of dimensions in
standard practice are explained and illustrated;

TEXT-FILM DEPARTMENT
330 WEST 42nd STREET

McGraw- Hill Book Co., Inc.

3. An ijustructor’s manual containing a number of
snggestions ou making effective use of the films aud
on assisling the instructor to integrate them properly
with his Iesson plans.

MOTION PICTURE TITLES
ENGINEERING DRAWING SEREES

1. According to Plan—
Introduction to Engineering Drawing

Ort]logfaphic Projection

Auxiliary Views—Single Auxiliaries

Sections and Conventions

2.
3.
4. Auxiliary Views—Double Auxiliaries
5. '
6. The Drawings and the Shop

7.

Selection of Dimengions

Engineering Drawing
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SEVENTH EDITION
By the late THOMAS E. FRENCH, The Chio State University. Revised
by-CHARLES J. VIERCK, The Chio State University. 702 pages, $3.75

Since 1911 this classic text has held first place on the drawing
boards of hundreds of thousands of students in colleges, univer-
sities, and technical schools throughout this country and abroad.
The seventh edition is again preeminent in literary style, logical
arrangement, and general teachability.

ENGINEERING DRAWING
PROBLEMS

By CHARLES C. COOPER, PAULE. MACHOVINA and CHARLES
J. vierck, The Chio State University. 97 plates, $3.50

Keyed to the 7th edition of French's Engineering Drawing, this
is a practical, direct, and thorough engineering drawing workbook
with time-saving features that will provide help and guidance for
the student in the layout and procedure in working the problems.

PROBLEMS IN
ENGINEERING DRAWING

SERIES 2

By A.S. LEVENS and A, E. EDSTROM, Uni-
varsity of California. 72 worAkshee’rs, $3.00

Provides, in a minimum number of plates, sufficient practice to
enable the student to master the techniques of drawing in accord-
ance with practice cstablished by the American Standards
Association. Designed for use with the 7th edition of French's
Engineering Drawing.

QUIZ QUESTIONS

7O ACCOMPANY THE 7th EDITION
OF FRENCH'S ENGINEERING DRAWING
SECOND EDITION
By JOHN M. RUSS, State University of lowa. 50c

These questions constitute a particularly helpful teaching aid,
and are a great convenience to the teacher as a source of quiz
and lecture. )

TECHNICAL
DESCRIPTIVE GEOMETRY

By LEIGHTON WELLMAN, Worcester

Polytechnic Institute. 508 pages, $4.00
Eliminates all imaginary planes and projections by classifying
all views as “adjacent” and “related” and emphasizing the direc-
tion for each view. The book is outstanding for its completeness,
clarity and simplicity of presentation, modern material, and
emphasis on practical applications.

GEOMETRY OF
ENGINEERING. DRAWING

~THIRD EDITION
By GEORGE J. HOOD, University of Kansas. 388 pages. $3.00

This widely used standard text was a pioneer in introducing the
direct method of teaching descriptive geometry, which adopts
the procedures, vocabulary, and point of view of the engineer
when he visualizes and designs structures. Contains 900 problems.
Coordinate Problem Sheets are available at $1.30 per set.

APPLIED |
DESCRIPTIVE GEOMETRY

WITH DRAFTING-ROOM PROBLEMS
THIRD EDITION
By FRANK M. WARNER, University of Washington. 252 pages, $2.75

Easy to teach ... easy to understand—this well known text is well
liked because it presents descriptive geometry from the point of 4
view of practical, drafting-room use; because it emphasizes the
direct view method; and because it includes a wealth of illustra-
tive problems covering all brarches of engineering, with engineer-
ing settings and data as they occur in actual practice.
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(Continued from page 7)

engineering education there will be no shortening of
the time allotted to drawing.,

The mere making of a drawing is only an incident =
there is much more to drawing than learning to draw.

Drawing is & language, the oldest language and the
one universal language. It should be recoghized aes a
language and should be taught as a language, Engineer-
ing education should include the development of ability
to think in this languase - in the engineering world
the engineer must be able to think in the engineoring
language - must be able to visualize,

All things ¢an be visualized both physical and
non-physical and the accuracy of viguallzation is a
measure of man's educetion (intellectual development,
civilization, or whatever you may wigh to eall it),
Our ancestors of the dim and distant past as well as
the savege races of the present end noar past give as
one evidence of greatness and of the distinetion and
supericrity of man over the brutes - the drewing of
pictures and the invention of alphebets - things which
no brute has ever been known to do. From the early
plctures has come the posgibility of visualization and
the preservation of visualized things eand thoughts,
knowledge, and the growth in understanding of art,
literature, religion, science and enginesring, With
the increase in mccuracy of ropresentation end visuali-
zation has come the life and growth of oivilized men.
Thus T repeat that aocuracy of visualieation is the
yardstick of education. The powsr of visualization has
been and must continue to be developed ms an essential’
factor in education.

In the progress of mankind from early pictures and
pictographs to = written language including the soience
of mathematics men has continued to use drewings and
has found them necessary ms the one definite and
acourate meens of shape and size description and as the
most accurate means of visualizaetion. The Egyptiane
preserved great events in pisture language even though
they had a practical every day writing,

Great deeds and great events have been stored in
the minds of men but from the earliest times they have
been visualized by monuments and pictures or drawings,
When the Hebrews orossed the Jordan in gafeby, they
placed twelve atones to commemorate snd present visual
¢vidence to future generations. The Egyptiens bullt
the pyramids as a mesns of visualizing the greatness of
their kings, 4nd so today we might say that Washington
was a great man but we visumlize his greatness in the -
awe inspiring Washington Monument, We visuslige the
greztness of ovur govermnment by magnificent buildings,
We visualize our religionby magnificent cethedrals,
great churches and beautiful peintings,

Man must see to realize or visualize. The most
important fadtor in our graphio language is then the
faotor of vlevalization end the factor of visuslizetion
is a problem- of transiamtion, In order o orient the
grephic language, it may be considered as one division
of thought development in which all thought is arranged
in three divisions as:

Literary thought
Mathematical thought
Graphical thought

. A truly educated man should be abls to carry on
his intellectual research in mll of these divisions
and to choose the one best suited to the character of
his immediste needs. Without proper development of
all, he is restrioted in the extent to which he cem
pursus and understand a given subject.

To revert to the graphic language and its rela-
tion to other lenguages, we find the emphasis on the
idea of translation:

- Translation from views to a Mind Picture of

the Shape '

- Translation from seals drawings to a Mind

Picture of the Size

~ Trenslation into a Mind Picture of Operaticn

- Transletion into & Mind Picture of Capacity

- Trensletion into s Mind Picture of Weight

- Trenslation into a Mind Pioture of Color

- Trenslation into & Mind Ficture of Sound,

Smell and eny other characheristics.

All of thess translation problems are s part of
the teaching of engineering drawing - the graphie
language.

Trenslation into a mind picture of shape and of
position, either relative or in space, hes made very
wonderful progress especially since the pudblication of
Monge's Descriptive Goeometry. The graphic language -
shape description ard visualization hag advanced to the
extent that symbolism is finding & constantly inareas- -
ing use. We have, of oourse, the old femiliar line
symbols, symbols for materials, symbols for "bresks™
and the incressing number of gubstitutions for true
projection, the idioms or sonventional representations.

In the related fields of architectursl and topo-
grephio drawing, the graphic lenguage has long made a
very large use of symbols. In electrical engineering
graphic symbols are indispensible for study, under-
standing end design. The use of one or two-view
drawings end of more or less conventional or type views
for many parts of mmchines and for whole machines and
apparatus, is a further growth of the gymbolic repre-
sontation of shapes. This is in mcoord with the growth
of our written language. It comes, of course, with the
growth of industrial and engineering intelligence or
understanding., The first step was from models to
drawings and now from complete views to conventionmli-
zation es the powers of visualization grow and require
less mid from complete views.

Thus, it hes besn said that the experienced
engineer or industrial worker seldom resnds a drawing
completely but that he recognizes the part, machine or
construction with which his mind's eye is already
famlliar. The drawing then becomes the wehicls for
specifications and dimensions. Dimensioning or size
specifioation requires a complete visualization of
shape end relative position for it is NOT the views
which are dimensioned but the part or construction,
Space conception is imperative ms well s comparative
eize oonception, BSize specification and size visueli-
zation are inseparably related,

And s0 we might go on emd on building up end
classifying the many other femtures which form a part
of the factor of visuamlization., Such branches of the
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graphic language as the literature of mapping,
geology, graphic charts, snd the many other graphic
compositions should be analyzed, classified and then
thoroughly visualized. Graphic cherts offer a
particularly effective survey of many kinds of
vigualization of quantities, sizes emd comparisons and
present exemples of all kinds of vlsual lmowledge.

However, we must return to our subject: "Drewing
in Engineering Rducetion" for here drawing is the
indispensible factor, it is the factor of visuall-
zotion. TWithout visualization tGhere could be no
engineering education - no truly professional engi-
neering, The size and importence of this factor -
engineering drewing - is too great to be somprehended
gt one time. Therefore, I would like to propose 2
breekdown of the subject of drawing in engineering
education - that we may attempt a visualization of its
gize:

Size of the subject of enginesring drawing.

Size of the job of temching engineering drawing.

Size of the opportunity for instructors of
enginesring drawing.

Size of the work which cenm be dome for other
subjects, by engineering drawing.

Size and strength of the foundebioms of an
engineering education which can be lsid by engineering
drewing snd by the instructors of sngineering
drawing.

gize of the field of engineering which is covered
by eunginesring drawing.

Size of the objectives of engineering drawing.

Then, I would propose the specification of:
Certein very real objectives.
Certain very real ideals.
Certain very real stendards.

Following consideretion of the size and specifica-
tions, I would proposs the visualization of engineering
drawing itself,

(Continued
bells ineremsed. With these chenges, & surprisingly
good approach to some semblance of balance was mads.

It is this reduction in the stroke of the elappers
of the larger bells which went far to equalire the
dynemic tonality of the instrument throughout its en-
tire compass, for it is very true that even with all
the incremse in scale that the upper bells could
stand, they still could not complebely equal the In-
Lensity of the basees. But with the added weight of
the trebles and the surprising forece end clarity they
were Then able o bring to the upper register of the
carillon, together with the subdued power of the
basses, there would have resulted, if the procedure
had been carried out successfully, en aquelization in
carrying power of all bells To the extent that the em
tire instrument would heve been perfectly balanced
musically.

By far the more important of these changes was
the inereese in the scele of the smaller bells, and
although early bell-founders aocomplished it to a re-
merkable degree, they did mot cerry it out as far as
wes necessary., Founders of a later date have either
ignored, to & great extent, the nsed for an increes-
ing sesle, or, ag in the case of some founders, have
inereased their scalea beyond the limiting factors,
with the result that the tonal structure of their
bells has been disturbed to the point whers they lose
their particular guality. :

1t is evident that there must be determined an
idenl line for this increassing scale of propertions,
one which will lis between the line of absolute
musiosl proportion and that 1imit bayond which the
bell would scund totaslly different.

Before we can determine where this new propertion
line must lie, here again it is necessary to have con-
ducted experiments in tone vs. size. Once one example
has been made embodying the gquality and intensity de-
sired, this exasmple cen determine the position of the
new line, and the measurements for all the other bells
jmmedintely become Tixed., Refer agein to Figure 3.

from page 15)

Bells whose dimensions do not conform fairly
rigidly to thess esteblished lines will be false, for at
the very outset their forms prohibit them from possess-
ing a ssries of partials pleasing to the ear. It is for
this resson that most of the bells mage in this country
todey are false, for they are not of the corrset pro=
portlon to begin with.

In plotting the final curves, we note that the
Height line digresses from the absoplute line in legser
degree than the Great Diemeter, and thet the Small
Dismeter snd Thickness digress to a greater degrese then
the Great Diameter, This means that the smeller bells,
in sddition to their mot being in sbsolube musical pro-
portion, are also not in proportion to the bells of the
rest of the seriss, The only bells whosse meagurements
are in the seme proportion are those in the curve
between & and b!

If 1ike timbre is dependent on edherence to -t
line of absolute musical proportion, then whet of the
timbrs here? Is not our eagerness to inoreese the
volume of sound going to be detrimental to, the timbre?

As timbre is, emong other things, largely dependent
on the upper partials - those above the besic five or
six - the higher we go in piteh, the higher thess
partials become and the less we hear them, due to
neture’s limitations on the frequencies that our ears
are able to register. When notes become &0 high that
their upper partiasls pass our audible sense, these
partiels play en inoreasingly less epprecisble part in
the actual tone that our ears plck up. Timbre becomss
less end less s factor to the extent that in the highest
notes we are quite at a loss to discern the difference
between a bell of one particular quality from one of
spother (both bells being in perfect ture, of sourse).
Yot our sense of pitch is elways with us, as the tones
determining the note of the bells are always of a fre-
quency our ears cen hear. Organ menufacturers very
often complete a serles of reed pipes with flue pipes of
a reedy tone, so little can the ear tell the differencs
in the upper registers!

(Continued on page 24)
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REPORT ON THE COMMITTEE OF ADVANCE CREDITS
DRAWING DIVISION, ASEE
Austin, Texas, June 18, 1548 °

Following the orgenization meeting of the Commit-
tee in Chicago, April 18 and 19, 1947, the Committee
prepared fifteen unit experimental tests on the follow-
ing subjects:

1. Use of Instruments

2. Orthographic Projection I
%. Orthegraphic Projection IT
4. Bections and Conventions

5. Auxiliary Views

6. Elementary Dimensicning

7. Screw Threads and Threaded Fastenings
8, Advenced Dimensioning

8. Working Drawings
10. Isometrie Drawing

11. Oblique Drawing

12, Perspective Drawing

13. Charts, Graphs end Diagrams
14. Intarsections

15. Developments

After their preparation they were submitted to the
Messurement and Guidance Project Office in Engineering
Education, NWew York, New York, for editing and produc-
tion in the experimental form. The tests were made
available to colleges for trisl samplings around
February 12. The Project Office at this time was going
through & reorganization and some delay was experienced
by some schools in obteining these tests. However, 600
to 1,000 semplings were obtained during the course of
the pest few months, and their results are now being
studied for velidation.

Under a new administrative setup in the Measure-
ment and Guidance Projeet Offise this material was
turned cver to the Educational Testing Servies. The
Educational Testing Serviece through one of ite divi-
sions will have complete control of the preparation
end distribution of the tests in their final form,

The Committee met just ome year from the dete that
it was orgenized in Chicago on April 17 and 18, 1948.
The Committee had in attendance in addition to its mem-
bership, Mr. Charles Longmuir, Director of the New York
office and Mr, Paul Burks, associate editor of the

Educational Testing Service. During these two days
the Committee met in consultation in four sessions.
The whole of the first session was devoted to a con-
gideration of the general problems of bhe Project,

The other three sessions were devoted to an editorial
review of the items in the fifteen tests which wBre
available in experimesntal pre-test form. During the
course of our deliberation the Committee discussed the
possible ways of the handling the unit tests from here
on out. Director Langmuir described the test program
functions of the Bducational Testing Service and ex-
plained varicus ways in which the unit test project
might be hendled. He also recommended the partial
gupport of the Society backing the project.

Fellowing this meeting, through the support of the
ohairman of +the Drawing Division, the Committee had
the epprovel of the Exscutive Board of the ASEE for re-
quest of an eppropriaticn of $300 to the Enginesring
Drawing Division for the final draft of these tests,
This will be paid directly to the Educationsal Testing
Service for preparation of the final formet on these
tests. ’

The Educational Testing Service is making
statistical enalysis of the experimental test results
and exploring a variety of possible ways of presenting
the test material in final form, The final form which
is adopted will be sdited by our Committee and the
distribution comtrolled by ETS. Prices are not im-
mediately available for these tests, but they will be
ennounced &5 soon a3 possible together with the time of
distribution,

We would respectfully request the continuation of
this Committee for further study of results in final
form so that the project may be worked to completion.

Respeotfully submitted,

Webster M., Christman, Jr,
Maurice Graney

Randolph P, Hoelscher

John M. Russ

Relph 8. Paffenbarger, Chm.

REPORT OF THE COMMITTEE ON MINIMUM STANDARDS

A, B. Wood
University of Tennesses

Early in 1947, & committee of tha Drawing Divisiom,
composed of F, C. Bragg, H. L, Henry, Jr., Theodors
Riebeth, and A, B. Wood, Chairman, was appointed "to
study the matter of minimum standards for basic courges
in Enginesering Drawing, ineluding course sontent and
time allotment."

The committes sent out a questiormaire on the

subject to 138 enginesring schools and received 87 re-
pliss. On e basis of these repliea a report was mads
by the committes et the annual meeting of the Drawing
Division in June 1947,  The report was discussed at the
meeting but action wee deferred because of objections
to certain recommsndations contained therein. The

{Contimued on page 30)
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{Continued from page 21)

S0 it is that we may safely increase the
gize of the bells, within limits, beyond
their line of absolute musical proportion,
preferring in the higher reglster a constant
intensity and carrying power to a more con-
stant timbre.

Although it is only in the highest bells
that timbre may be neglected, so to spealk, it
will be found that a certaln lack of con-
gideration for the timbre will of necessity
enter Into the proportion lines st an earlier
moment, 1f there is to be nc definite break
between the lower and the upper bells, caus-
ing them to sound like two different families,

It will be seen in Fig. 3 that the ad-
Justed line follows the line of absolute
musical proportlon from 4 to B. At B it
leaves the 1line, deviating ever so -8lightly,
while at C it has drawn away soms dlstance
from it. The upper partials of the bells at
this point are approaching the limits of
Ireguency audible to the average person, and
timbre plays a lesser part in the tone of
the bell., So here the series may be scaled
ever higher than the previous bells, and
timbre ignored in favor of carrying power.

The line above D is the normal continua-
tion of the established curve. It could be
extended further in the same direction until
the series reached C® (with the Strike-Tone
an octave above the highest § on the planc),

a polnt beyond which bells become impractical..
At the lower end - bells of low frequency -
the curve would be extended along the 1line of
absolute muslical proportion.

Once curves of dimensions have been
determined, 1t is certain that a series of
bells caat to the measurements they represent
would possess the sizes and proportions
necessary to bells sounding their pitches and
endowed with the correct partials to assure
their belng musically perfect - if they are
properly tuned, of course. :

To determine the proflile is the next
step ir the design, The laws governing the
curve of a bell from shoulder to lip are
closely allied to the partials and their in-
tensities, Many different profiles may be
drawn, =all of which will incorporate the cor-
rect serles of partials which, if tuned, as-
gure the bell's purity. But the profile
curves themselves - the degree of slant from
the shoulder downward before the waist be-
comes fuller; the curvature of the waist from
an almost pot-like straightness to a waiat
deeply concaved; a definite flare at the hips
as the waist enters the lowser part of the
bell, or an almost imperceptible transition
at this point; the bulge of the 1ip, whether

radial in section or elliptical - all theae
are intimately related to the partials which
find their notes of wvibratlion at just those
places,

The form of the 1ip, the most important
part of the bell along with the sound-bow,
may vary consgiderably, the partials and their

. sirength at that place being dependent upon

the particular shape of the part. . .
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Fig. 4, The profile. -

The method shown is for a bell typical of
English foundera. It is one method among
many and if the over-sll proportions fall
within reasonable limits, +the bell, when
properly tuned, may be purs. It is & very
different profile from that of the Flemish
bell in Fig. 1.

{(Continued on page 28)
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RECTIFICATION OF THE CIRCUMFERENCE OF A CIRCLE

by

Frofessor John 3. Rackway
Lawrence Institute of Technology

The development of the surface of g cir-
cular cylinder, the drawing of the involute
of a circle, and the construction of a cy-
cloid involve the problem of the rectifica-
tion (stretch-out) of the circumferencs of
the circle, .

The usual graphical approxlmation is to
substitute the perimeter of an inscribed
regular polygon for the required circumfer-
ence., The resulting length will always be
too short, &dnd the thedretical error will de-
erease with an increasing number of sides of
the polygon inscribed. It 1s obvious that,
for practical reasons, this number cannot be
taken too high, It is usual to lay out the
perimeter of an insecribed twelve-sided
polygon because this side can be readily con-
structed wlth the 30° triangle, as shown in
Fig. 1.

Tt can be seen from the polygon-table
that the relative theoretical error is
1.138%. This error cannot be considered
satisfactory. It may be possible to reduce
the error theoretically by using the peri-
meter of an inscribed regular pclygon of 24
sides, but this seems to constitute the
practical 1imit and still involves a relstive
theorsetical error of 0.285%.

A better method is to compute the
preoduct 7 d and to lay it out to scals.

In case a graphical method ‘is required,
the fcllowing construction is recommended
{Fig. 2): *) Page 32,

A cirecle of radius r,

Draw the stretbhfout'of‘the
circle,

Draw the diameter ACB and the

Glven:

Requlired:

Construction:
tangent llne through B. Make
angle BCD = 30° and DE = 3p.
The straight line AE has
rractically the length of half
the circumference of the
circle.

Proof: a = rtan 3009

b = 3r-a = 3r-rtan30° = (3 - 0,57735027)r =
2.48264973 p

cot @ = b/Br = 2.42264973 p/2r = 1.21132487;
6 = 39932128" ,025;
sin @ =2r/c; ¢ = 2r/sin © = 2r/0.63663179;

« C 2 35,14153335 r,

The absolute theoretical error Is
(27rr - 2¢) = 0.00011850 r.
The relative theoretical error is

[(em> - 2e)/2mr] (100) = 0,00194%.

{Contlnued on page 28)

- 2xS, =621~ ' ~

o3

e : 2MR=628"

Fig. 1

"
¥ L] T T

*) Thig cons%ruction,was shown, in 1910, by Prof. Dr. Georg Scheffers, Head of the Department of Mathematics at

the Technical University of Berlin-Charlottenburg, Germany.

Proof and error-percentage were not given.



By WILLIAM WIRT TURNER, Professor and Head of the Department

of Engineering Drawing, University of Notre Dame

F!‘HIS sound textbook on the theory and practice of pempective drawing is pre-
pared to meet the working needs of architectural and engineering classes, a2nd of
practitioners. The treatment equips the user to make architectural, mechanical,

and production drawings such as the exploded views finding increasing use in
manufacturing.

The subject is developed in clear cut, graduated steps to build up a mastery
of principles and to present a clear understanding of the reason for each step fol-
lowed in the practical preparation of drawings. Construction procedures are given
on each drawing. Problems are solved in detail. In many cases methods which
supplement one another have been combined to strengthen the student’s grasp of

the subject, save time, and give an infallible check on the correctness of results.
#  Teacher’s Manual available.

CONTENTS: Perspective Elements. Oblique Lines and Planes. Parallel Perspec-
tive. Perspective Plan Method. Circles and Arcs. Reflections. Shades and Shadows
in Perspective. Perspective Auxiliaries. ' 236 pages, $5.00

FREEHAND SKETCHING
FOR ENGINEERS

Also by WILLIAM WIRT TURNER

His course has been developed to meet the urgeut need for improvement in the

sketching ability of students and engineers. The material is deftly organized to

show how to analyze problems, select the proper views to present the object clearly

% and completely, relate these views to one another, and annotate and dimension them

g correctly. Also teaches the theory underlying drawing and trains in the reading of

#‘a drawings. Work may be done with instruments if the aim is to learn to make and

read drawings rather than to learn to sketch. Based on new American Standard
practices. Teacher’s Manual available.

CONTENTS: Freehand Sketching Procedure. Sketching Equipment. Line Tech-
nique. The Drawing of Circles and Ellipses. Types of Sketches. Determining Pro-
vtuB¥  portions. Technigque of Procedure. Seclection of Views. Building Up a Sketch.
; . Lettering. Lines. Orthographic Projections. Reading Drawings. Inclined and Oblique
Planes and Lines. Auxiliary Views. Double Auxiliary Views. Sections and Conven- 4

tions. Pictorial Drawing: Isometric, Oblique, Cabinet, Perspective. /
97 sheets packaged in envelope. §2.50

THE RONALD PRESS COMPANY ° 15 East 26th Streef, New York 10
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(Continued from page 24)

Through the many years - and even
centuries - of thelr practice, each bell-
foundry has developed a profile which has be-
come asscciated with that foundry slone. Iet
1t be said that when founders today cast
their bells to profiles handed down to them
from their forefathers, as 1s generally the
case, without any attempt to lmprove them
through experiment and research to determine
a form of 1ip and walst - let alone propor-
tion - whieh would impart to the bell more
beautiful and hsrmonilous tone, then thease
founders are guilty of neglecting their
craft. Not included here are those founders,
by far the majorlty, who are not the least
concerned wlth making muaical bells. In
fact, mest of these are totally unaware that
a bell can be used for anything but a signal,
and the louder.the better. Thelr innocensce
is thelr best excuse.

The inner profile isﬂéirectly dependent
on the outer. Tt can be [determined through
experlence just how thick the bell should be
at different parts. BRells are always cast
burposely too thilek for the tones they must
give, so that they may be tuned down Lo tone.
Only after the bell has been put into perfect
tune will the final proportions be known for
the entire bell.
for the note it will sound, or if in the
process of tunlng the.note has been by-passed
there 1s no remedy but to recast the bell).

When the serles of carillon bells has
been correctly deslgned, their proportions

(If 2 bell be cast too thin

3

determined and profiles drawn, exterior snd
interlor, when templates have been made and
moulds shaped and dried, when the bells have
finally been cast and the blackened clay
cleaned away, they are still far from pure.
The most important operation has vyet to take
place: the buning. A1l the overtones, or
partials, muat be in harmonious relationship
within themselves, end each bell must be in
tune with all the other bells. This process
cannot be determined through graphical
analysis but 1s perfected only after long
agsoclation with bells and their accousties.

Over five centuriea ago the Flemish knew
the secret of a bell's partials and their
efforts to control them resulted 1n a craft
which has been jealously guarded for centurles
in the Tow ILends secross the sea, Of late,
founders in other countries, inapired by the
Increasing popularity of the carillon, have
learned the art - but most of these owe their
8uccess directly to the 0ld founders of
Flanders and Holland, through the study of
their bells, TIn splte of newer comers to
the field, those who can tune an entire
serles of carlllon bells can be counted on
the fingers - with some to spare.

Admitting the difficulty of tuning, if
the hells of a carillon are designed accord-
ing to definlte sclentific procedure such as
herein explained, the governing factors for
a perfect seriles shall have been determined.
For without correct proportions, both 1ndi-
vldually and throughout the whole serles, no
tuning 13 sven possible.

(Continued from page 26)

1 2%) ) 4 5]
. Relat. Theor.
e, | e et soe | s o e | e T | i
- 8p = 2ain(180°/n) are = 27 /n are, ~ Sy, a:c n + 100
n
6 1 1,0471976 0.0471976 4,543
12 0.5178380 0.5b235988 0,0059608 1.138
24 0.2610524 0.26179%4 0,0007470 0.2856
48 0.1308062 0, 1308956 0,0000934 0.071
96 0.0654382 0,0554408 0.0000118 0,018
192 0,0327234 0,0327249 0.0000015 0.005
384 0.0163622 0.0183625 0.0000003 0.002
Polygon-Table
for r = 1 (Continued on page 32)

*) The figures in columms 1 end 2 are teken from a table-work by Dr. Werner F. Vogel, Professor of Engineering,

Wayne University, Detroit, Michigan:

Wetural Functions”, published by Michigan Tool Company,

"Polygon-Tables, Involutometry,

end Trigonometry, Seven-Plags Tables of
Detroit, Michigan, 1945,
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(Continued from page 17)

into a neturel sequence. Most Engineering Drawing texts
introduce e certain amount of work on revolution problems
although a great deal more is usually done with revolution
in Descriptive Geometry. Cylindrical end conic sections
have a place in Engineering Drewing but a continuation of
the story takes place in Descript. along with a more com-
plete treatment of the intersection and development of
other ruled, doubly curved, and werped gurfaces. I fesl
that we oen develop the ability and visuelization
necessary for the solution of problems involving plane and
dihedral anpgles end coordinate them with their application
problems while teaching methods for size specifications.,
Good prastice in pictoriel drawing cen be obbained as well
as en "assist" in visuelization by applying pictorial
drawing to the epace solution of Descriptive Geometry
problems.

The length of this paper would not permit me to out-
line the topies of an integratad course in the order T
think they should be covered. Suffice to say that all the
salient features of what is commonly taught under the
titles of Engineering Drawing, Descriptive Geometry and
allied graphical courses can be grouped into s oontinuing
sequence without slighting any of the topics.

4 course of the nature which T have described will be
inaugurated this fall at Syracuse University. Two
semesters of Engineering Graphics will be offered for a
total of 6 credit hours, While a longer course would
obviously allow a more extensive coverage, I believe a
total of € credit hours to be 'mbout the everage allot-
ment to the basic drawing courses elthough some schools
have & greater and some a lesser amount, T expect thet we
will be able to aceomplish & more comprehensive and
thorough job for our studenmts in this two semester § credit

hour integrated course in Engineering Grephics than we

arc able to do in the present two 2 credit hour courses in
Engineering Drawing and a 3 credit hour course in
Descriptive Geometry.

Briefly, T would like to recapitulate some of the
arguments whioh I have ettempted to advance for using
en integreted course in Engineering Graphics.

1. The integration of the subject matter of graphical

- courses follows a trend in educetion that ‘has
progressed over & period of years not only in
graphics but in other subjects.

2. Releated material should have s natural éontinuity
of treatment.

3. The students will feel that they are getting a
college level course.

4. It will eliminate excessiwve repstition, thersfore
meking the most efficient use of the awvmilable
time.,

5. The integrated course will continually stress

" visualization. ' _

€. It will break up the tediousness found in some
eonventional courses.

7« The confusion of several system applied to
similar topics will be avoided.

B. The students end faculty will appreciaste the value
of the courss and respect its plece in the engi-
neering curriculum,

In conclusion, I wish to repset the statement I made
toward the begimming, -- that we should keep our emphasis
on thoss objectives that encompass the whole picture of
the Graphical Language end not lose ourselves in the
individual parts of that whole.

(Continued from page 22)

was continued for & yésr and Dean R. P, Hoelscher was
edded to its membership, i

8ince that time the committee hes ocorresponded with
eighteen representative schools in the East, South, Mid-
west end Far West and as a result of suggestions end
eriticisms received now presents s revised report., The
recommendetions of the committee have been classified
under the headings of Course Content, Time Allotment, and
Applicetions.

COURSE CONTENT

The committee recommends thet the following topics
make up the minimum essential list for basic courses in ‘
Engineering Drawing:

A. Those items covered in ASA Stenderd 714.1-1546
either specifically or by implication as follows:

1. Lettering

2, Use of instruments

3s Geometrical comstruction

4. Principles of orthographic projection
5. Two-view and three-view drewings

6. Auxiliary views

7. Sectionel views

8. Conventional representation

9. Dimensioning

10. Working drawings

11. Serew throad representation
12. Inking end trecing

B. Tn addition te those listed above:
1. Technical sketching
2. Isometric drewing
3. Oblique drawing
4. 'Intersections
5. Devélopments
6. Fasteners
7. Reproduction of drawings

ITME ALLOTMENT

The time allotment for individual topice ia subject
to considerable variation because of different methods of
presentation end is not included in the recormendations of
the committes. :

The committee recommends that the total time for basic
ocourses in Engineering Drawing shall be equivalent to at
least four semester oredit-hours, easch credit-hour to re-
present thres clock hours of work divided between lecture,
laboratory, and home work as the individuel departments
may see fit. This time ig considered as a minimum for
satisfactory presentation of the minimum 1ist of essential
topics and does not include. other topics commonly covered
in descriptive geometry.

APPLICATIONS OF MINIMUM STANDARDS

The committée recommends that this report be used for
the following purposes:

1. As e referenco in the consideration of college
courses in Engineering Drewing,

2. As a basis for the evaluation of transfer oredits
in Engineering Drawing from one college to another,

3. As = meens of inereasing time allotments and of
improving course content of drawing courses which are be-
low the recommendations.,

The committee recommends in conclusion that this re-
port be brought to the attention of the 4.3,E.E. end of
the E.C.P.D. .

A. B: Wood, Cheirman

This report wes approved by the Engineering Drawing
Division of the A.3.E.E. on dJunse 16, 1948,
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and practice of drawing which must be a part of the basic education of
every engineering student. This material is presented in such a form that
both theory and manual skills are correctly, clearly and definitely explained.

The many schools using BASIC ENGINEERING DRAWING in the
first year of its publication have found that its emphasis on essentials
and omission of innumerable special techniques of reference value only,
have produced a book of exceptional clarity for student study.

TABLE OF CONTENTS
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{Continued from page 28)
As can be seen from the polygon-table, certainly be greater than the theoreticsl
thls error 1s about the same as the one error computed above,
which would be involved in the lay-out of the

perimoeter of an inseribed regular polygon of The constructlon 1s readlly done with

384 (1) sides. T-3quare, triangle, and divider. It can
easlly be memorized, Tts application to the
In practical performance, the inaccuracy development of a clrcular cylinder is shown
of the construction shown In Fig, 2 will in Fig. 3.

Fig. 2

Fig. 3
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(Continued from page 5)

Editor of T-Sguare Page W. J. Luzadder,
Purdue University.

Member of Publishing Board of the
Journal for 3 Fears C. .. Vierck,
Ohio State University,

Member of the Councgil of the 4.8.E.E.
R. P. Hoelacher, University of
Illinods.

The first technical session was held
Monday afternoon and was a joint meeting with
the Machine Design group of the Mechanlcal
Engineering division. Four papers were pre-
sented.

The Tuesday afternoon clinic for drawing
teachers was something new. It was a most
interesting sossion and many valuable hints
ch teaching were given.

The dinner meeting on Wednesday night
was the highlight of the seasion. Wr, G. L.
Svenson who formerly was a teacher of drawlng
and now with the Texas State Board of Rogis~
tration for Professicnal Engineers, gave an
inspiring address on the subject "Drawing in
Engineering Education."

Mr, Svenson reemphasized again the im-
portance of drawing in the Engineering
training. Maybe we need this emphasls from
time to time to bolster our faith in our own
field of Engineering. However, one of our
problema has alwaya been how to get this mes-
sage to the administrators and other depart-
ments of our Englneering CoTfleges.

Af'ter the dinner we adjourned to the
Biological Laboratory for the finel technical
session. Here we had a most interesting talk
on visual-aid models by Prof. C. E. Rowe of
the Unlversity of Texas. This colleotlion of
models is no doubt the most complete and-
finest In the country., The only regret was
that due to the full program there was not
time to inspeect this dlsplay, and find out
more as to how they were made, the cost of
maklng them, how they were used, and the
benef 1t derived from their use.

Prof, P. M. Mascn followed with a very
interesting demonstration of the glass box
model for the instructlon of the student in
our crthographic scheme of projection.

The final paper was glven by E. G.
Elrkpatrick of Purdue University cn the
subject "4 Rating Scale for Grading Englneer-
Ing Drawings." This paper produced some food
for thought and no .doubt may have been help-
ful in handling large numbers of students as
was the case Immediately following the close
of the war in many schools,

Following the papers the committee
reports were given:

Prof. A. B. Wood gave the report for
the Committee on Minlmum Standards and after
certaln recommsnded changes had bsen made it
was unanimously adopted. This report is
rather lengthy and so is not given here,
but it no doubt will be published latsr in
the Journal,

Preof, Paffenbarger gave a progress re-
port for the Conmitiee on Tests and as the
work was not completed asked that the Gom-
mittee be continued,

Prof. Northrup gave an abstract of the
report for the Journal of Enginsering Draw-
ing, The Publishing Board 1is doing a fine
Job, the Journal 1is a publication of which
we are very proud and 1t is incrsasing its
¢irculation and operating at a profit. By a
unanimous vote the Board was commended for
its fine work.

Prof. Higbee reminded those present that
this meeting marked the 20th anniversary for
the Division and the 12th Annlversary For the
Journal,

At each annual session the executive
committee meets but this often does not ap-
pear on the program. It 1s here that all the
prcblems are thrashed out, meetings planned,
pregram devised, ste. The work of this com-

‘mittee does not get too much publicity but in

fact this group is the "power behind the
throne." The members of thls committee are
the ‘ones who have developsd the Division to
its present important position, they have
been responaible for the healthy growth of the
Journal, and have laid the plans and programs
for both the annual and mid-year meetings.
This year the executive committee spent all
of Monday evening dlscussing the problems of
the Divisicn and laying plans for future
meetings, Thls commlittee deserves the whole-
hearted support of all the members of the
division. :

The 20th sesslon of the Hngineering
Drawing Division ended with the Wednesday
night technical session. The program was one
of the best ever presented before the group,
the meetlings were well atiended, and we all
lsft with a feeling that it had bsen a
priviiege to have been present. The weather
had been hot but the hospitelity of the
people of Texas made us forget the tempera-
ture. The entertainment provided for the
members and their wives will long be
remembered,
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