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HE career of French’s Engineering Drawing
has made textbook history. Since 1911 this
classic text has held first place on the drawing
boards of hundreds of thousands of students
in colleges, universities, and technical schools
throughout this country and abroad.

In literary style, logical arrangement, and gen-
eral teachability, it has been preeminent. For

THE CLASSIC

ENGINEERING DRAWING TEXT

Bnenchi
ENGINEERING

'DRAWING

By THOMAS E. FRENCH, Late Professor of Engineering Drawing, The Ohio
State University. Revised by CHARLES J. VIERCK, Professor of Engineering
Drawing, The Ohio State University. 702 pages, 6 x 9, 1229 illustrations. $3.75

over three decades, each edition has raised the
standard of excellence set by previous editions,
and the present revision again keeps the text
abreast of the very latest advances in engineer-
ing drawing.

This new edition adds several new chapters,
many new illustrations, and a large number of
problems reflecting present-day practice. A

considerable amount of the old material has
been revised, drawings have been revised
where necessary to eliminate duplications and
ambiguities, and the fundamental chapters
I to X have all been revised to improve the
order and to achieve clearer, more logical
explanations,

In praise of the previous edition

“1 don"t see how it could well be much better. For everything that anyone
needs is in it} not only in it, but also clearly explained. Congratulations to
vou and to Professor French on producing a technical book that Amerieca
can he proud of.™
PROFESSOR WILLIAM H. RASCHE
Virginia Polytechnic Institute

TEXT-FILMS on
ENGINEERING DRAWING

* SOUND MOTION PICTURES

For explanation and demonstration

* SILENT FILMSTRIPS

For follow-up class review and dis-
cussion.

* AVAILABILITY

McGraw-Hill Text-Films are avail-
able through outright purchase of
prints from the McGraw-Hill Book
Company, 330 West 42nd Street,
New York, N. Y.

Additional A

Selected parts of the French text are now sup-
plemented by a series of 7 sound motion
pictures, and 6 coordinated silent filmstrips.
Terminology and general approach-is identical
in films and textbook. However, the purpose of
Text-Films is extended coverage of the subject
rather than mere duplication on film of what
is already in the book.

FOR ENGINEERING DRAWING STUDENTS

ENGINEERING DRAWING
SHEETS - Series F

By THOMAS E. FRENCH
and H. M. McCULLY. Keyed
to the New 7th Edition of
FRENCH’S ENGINEERING
. DRAWING. In press.

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

PROBLEMS IN ENGINEERING
DRAWING

By A. S. LEVENS and A. E.
EDSTROM Series 2, keyed
to the New 7th Edition of
FRENCH’s ENGINEERING
DRAWING. $3.00

This well-known and widely-liked workbook has
been carefully revised and enlarged from 62 to 72
worksheets. Itz primary purpose is to provide, in
4 minimum number of plates, sufficient practice to
enuble the ftudent to master the techniques of
drawing in arcordance with practice established by
the American Standards Association,

The motion pictures explain theories and dem-
onstrate techniques in those phases of the
subject that are generally found to be most
difficult for the student to understand. The
filmstrips are planned primarily as follow-ups
to the motion pictures. They re-emphasize key
points in both motion picture and textbook,
present review questions, and offer additional
factual material.

McGRAW-HILL
BOOK co., Inc.

330 WEST 42nd STREET
NEW YORK 18, NEw YORK
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SO YOU HAVE DECIDED TO BE A DRAWING TEACHER?

H. C.

Spencer

Chairman, Technical Drawing Department
Illinois Instltute of Technology

These remarks are directed primarily to
the young graduate who is serlously consider-
ing the teaching of engineering drawing as
his life's work, as well as to the sincere
man who has taught for years, but who is
8t111 uncertain of his choice. 1In addition,
there are a few who have taught .extensively,
but who, nevertheless, may be wholly unsuited
to thelr work.

. First, let us take up the Almighty
Dollar. A man who selects teaching as his
1ife's work chiefly on the basis of financial
return 1s wrong to start with, and I find 1t
difficult to sympathize with him if he is un-
happy - 1t serves him right! Without going
Into the advantages of teaching as a vocation-
and there are many- we can certainly say that
when & man enters the teaching profession he
supposedly has his eyes open and that he
should make up his mind one way or othe other,
and not spend the remainder of his 1ife com-
plaining of the poor compensation.

Joe Doaks somehow obtalned his engineer-
ing degree. Then the school experlenced a
sudden increase in enrollment, and the Engi-
neering Drawing Department looked around, and
there was Joe. Twenty-four hundred dollars
for nine months- not bad! And summer vaca-
tions off- too!

Joe started his first year 1like a house
afire. 1In fact, he had to work pretty hard
to stay two jumps ahead of his students. But
In the following year, surprisingly, he was
pleased to reallze that he had learned the
tricks of the trade more quickly than he had
expected, and he had time on his hands. He
married, purchased a set of Montgomery-Ward
golf clubs, and settled down to be a Mcollege
professor",

Now, Joe was a good egg around the .
department-you couldn't help but like the
guy! Of course, he made himself pretty
Scarce around the office. He knew that all
the extra jobs fell to the fellow who did'nt
have sense enough to go home when his class
was over. Don't get me wrong: Joe did every-
thing he was asked to do, but he never did
think up anything to do on his own. He had a
short-cut system for all routine work that
was a beauty to behold! All menial tasks,
such as preparing quizzes, grading, ete.,
were organized with the central idea of mak-
Ing it quick and easy for Joe. He was a
quiet, easy-going fellow, who never got worked
up about anything-anything, that is, except
salary. Now there was something on which Joe

man., He could "tell others how,

showed righteous indignation. "After all,"
he would say, "I've been here all these years,
and look what I get!"

Joe didn't pretend to be a ﬁood drafts-
but actual
drafting was boresome work for which he had a
real distaste, He would jokingly tell his
students, "You'll never pass my course If you
can't learn to letter better than I can".

Among englneering teachers, Joe had a
definite feeling of Inferiority. Down in-
side, he felt that he was professionally be-
low a teacher of an advanced subject, and
that he was wasting his talents in teaching
freshmen, It apparently never dawned on Joe
that engineering drawing 1s an extremely
broad field, and actually he had not the
sllghtest conception of how difficult his job
really was. Most other engineering teachers
had, In many ways, a relatively narrow field
in which to work., A mechanical engineer,
for example, could specialize in machine
design or kinematics, and would have the
advantage of teaching only mechanical engil-
neering students. The engineering drawing
teacher, however, has students in all the
major technical flelds, and yet he could
hardly be thoroughly trained in more than
one, Hls problem would be to learn as nmuch
as he could about the other fields, and this
process would have to continue Indefinitely.

Even more important, he would have to
become an expert in engineering graphics-
a complex field.in 1tself. This he must con-
alder to be the focal point of all his
interest and development, and would alone
keep him busy the rest of his 1life,.

The young engineering graduate starting
as a drawlng teacher has probably had no more
training than the students in hils classes.
His first effort would loglcally be to take
those graphical courses which were not in his
undergraduate curriculum, such as machine de-
slgn or topographic drawing. He must take
these formally, or dig them out for himself
at home. In any case, he must embark upon a
lifetime of methodical study of all the
branches of the field of engineering graphiecs.

He owes 1t to himself to get his
Master's degree as soon as possible, either
in engineering or in education. Whatever you
may think of degrees, remember that colleges
pay off their students in terms of degrees,
and the teachers thereln are expected to
have complete academic training.
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Although the individual teacher within a
department can speclalize in only one major
engineering field, a cross-section of the
staff might show a balanced distribution of
the several fields., The group would 1nclude
graduates of each of the major branches of
engineering, with perhaps a science major and
an architectural or industrial educatlon
graduate. These teachers can and should
learn much from each other.

If we suppose that the teacher has ob-
tained his basic technical training, does it
necessarlly follow that he is now a fully-
gualified teacher? Obviocusly, he needs to
learn something about how to put his subject
across to his students. 1In the progress of
education, many brilliant minds have given
thought to teaching methods, and 1t is pre-
sumptuous, to say the least, for a teacher to
assume that he can figure ocut on his own all
that he might well know about methods of
teaching. Even if he could do so, he could
learn more quickly and more effectively 1f he
consulted the works of others first. It does
no good for the obstinate engineering teacher
to argue, as he is apt to do through a cer-
tain defense psychology, that educatlion
courses are often poorly taught, for that is
true of engineerling subjects as well.

While Prof. Hoelacher's excellent book,
"Methods of Teaching Mechanical Drawing", is
the only avallable text of its kind, there
are many helpful books on the science of
teaching. Among these are Creative Teaching
by Struck, The Background of College Teach-
ing by Cole, Teaching: Profession and
Practice by Brubacher, and many others.

The professionally-minded teacher keeps
up with the literature 1n his fleld. This is
difficult in our work because graphlcs is so
broad in scope, and the related flelds are
almost limitless in number and extent. How-
ever, to see where you stand, compare your
outside reading with that of a progressive
chemical or electrical engineering teacher.

Naturally, the progressive teacher will
familiarize himself with the new boocks on
graphics and related technical flelds, and
buy the best of these for his personal
library. Joe Doaks, one may be sure, ob-
tained free books when he could, but seldom
did he buy one. His professional library
consisted of 1little more than the compli-
mentary coples he used in hils classes. He
was completely oblivious to the fact that the
size of one's personal library 1s a reliable
Index to his professional activlity,

The up-to-date teacher is a regular sub-
scriber to The Journal of Engineering Drawing,
and keeps a complete file of these, together
with the papers of the 1930 and 1946 Summer
Schools. He also subscribes to one or two
magazines, such as Machlnery or Product
Engineering, and makes use of others in the
college library.

Another Index to a teacher's progres-
siveness 1s his membership in professional
socletles, such as the ASEE, ASME, AIEE, etc.
The ASEE 1s the most important for the engl-
neering drawling teacher, but he should also
be an active member of a soclety in the field
of his undergraduate interest.

Furthermore, he should know something
about applied englneering, since 1t 1s pre-
sumed that most of his students will eventu-
ally go into industry. The engineering
teacher cannot afford to be ignorant of this
great realm beyond the classroom, Somewhere
in his experience he should have worked 1in
industry, preferably in drafting or engl-
neering, or both. If thls experlence 1s not
gained before hls starting as a teacher, it
can and should be obtained during summer
vacations or otherwise. Certainly, at least,
he should visit industries from time to time,
and learn what he can.

Much has already been sald about the
character of the teacher, but there are a few
fundamental principles which must be mentioned
agaln. First of all, a man should not select
teaching as his profession unless he has a
deep natural deslre to render service to
others. Such a person ls not recognized by
ostentatious pretentlons to improve mankind,
but by a spirit of kindliness and helpfulness
toward all. What he 1s and what he does have
far more influence on his students than he 1s
apt to reallze.

I once knew a teacher who, on the flrst
day of class, gave this fearful warning of
things to come: "There are twenty-five stu-
dents 1n thils class, but about twenty-filve
percent of you probably will fall."™ A man
who can make such a statement to his class 1s
unfit to be a teacher. Such a person 1s
buillding up his own ego at the expense of the
twenty-five hopeful and generally well-meaning
students. Even though hils prediction be a
correct one, he has demonstrated an inexcus-
able lack of tact and consideration for
others. In addltion, he has shown a simple
ignorance of practical educational psycho-
logy, for thls 1s not the way to get the most

(Continued on page 18)
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Second Edition
By GIESECKE, 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, superb drawings
and excellent problems. There is new material on shop
practices, expanded chapters on the geometry of technical
drawing, intersections and developments, dimensioning and
fasteners. Instruments and materials, instrumental draw-
ing, lettering, multi-view projections and pictorial drawing
are treated with unique fullness and clarity. $3.75

TECHNICAL DRAWING PROBLEMS Revised Edition
By GIESECKE, MITCHELL and SPENCER

The drawing fundamentals are covered more thoroughly and more comprehensively
in the new edition of this workbook. There are now 105 rather than 93 sheets
offering more advanced types of problems with increased emphasis on practical
drafting room problems. Complete exercises in both vertical and oblique lettering
are included in this manual in addition to problems on the other fundamental aspects

of technical drawing.

$2.75

LETTERING EXERCISES are also available separately. Set, $1.10

AIRCRAFT
DRAFTING

By

HymAaN H. KATzZ,
Allied School of Mechan-
ical Trades, Inc, Formerly
Supervisor of Engineering
Training, Republic Avia-

tion Corporation

AIRCRAFT
. DRAFTING

This book includes much practical information useful to
the aircraft draftsman in addition to full training in the
essentials of technical drawing and their application to air-
craft. Considerable information is included on aircraft
design, lofting techniques and processes, change groups,
bills of materials, and weight calculations. Pictorial draw-
ing, now widely used in industry and particularly in aircraft
drafting, is stressed. Wherever possible, illustrations are
used in place of lengthy explanations. $5.00

THE MACMILLAN COMPANY

60 FIFTH AVENUE

THE BLUEPRINT
LANGUAGE

By HeNRY C. SPENCER, Chairman of the
Technical Drawing Dept., Illinois Institute

of Technology and

H. E. GRANT, Associate Professor and
Chairman of the Department of Engineering
Drawing, Washington University

This new combination text and workbook provides an un-
usually complete and realistic training in the essentials of
blueprint reading for the machine industries. Over 100
major industrial companies have cooperated with the
authors in the development of problems and illustrative
material toward making The Blueprint Language meet the
practical requirements of industry. Emphasis is placed on
the visualization of machine parts and their uses. The book
contains extensive chapters on shape description, including
views of objects; normal, inclined, oblique, and cylindrical
surfaces and edges; and sectional and auxiliary views.
There is a whole section on modern shop processes. $5.00

NEW YORK 11
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REPORT OF THE S.P.E.E. DRAWING AND DESCRIPTIVE GEOMETRY
DIVISION COMMITTEE ON NOTATION AND NOMENCLATURE
FOR DESCRIPTIVE GEOMETRY

Occasionally a good student desires to consult
other texts than the one being used in his classes, in
order to obtain a wider knowledge of descriptive geo-
metry, or a familiarity with the text book field in
anticipation of becoming a teacher of the subject.
Occasionally a poor student asks his instructor for
reference work so that he may improve his standing,
which he feels or has been told is unstable., The in-
structor himself should of course be acquainted with
man authors if he cares to increase his stock of prob-
lem material and to discover as many approaches as
possible to the teaching aspect., All three of these
desirable, even if rare, incidents are considerably
discouraged, and the first two are definitely pro-
hihited, by the fact that scarcely any two texts em-
ploy like methods of notation.

Even a superficial inspection of a random selec-
tion of treatises on descriptive geometry reveals an
appallingly wide variation in the systems of notation
used. There are some differences even in the terms
used for space concepts, and few agreements on the
symbols employed in marking their representations in
the drawings. Admittedly, these symbols are only an
accessory to the real purpose and meaning.of a draw-
ing, and so one system would perhaps serve as well as
another. In only a few places can weighty arguments
be offered against some one system or in support of
another. However, the persistence of such a situa-
tion, in which the total textbook presentation of an
exact science is so decidedly unscientific, is cause
for apology and regret.

The recently devised standards in engineering
drawing will well-nigh put an end in a few years, when
the profession is filled by men trained since their
adoption, to much temporary confusion occurring in
drafting rooms until the neophyte has unlearned many
of the things taught him in college. The use of a
uniform notation and nomenclature in descriptive geo-
metry would prevent like, though lesser, difficulties
arising when two engineers, who have learned different
systems for marking their drawings, try to discuss
methods of solution of any problem which involves the
use of descriptive geometry, Whatever misunderstand-
ing may be encountered, it springs from the fact that
they speak, or write, different dialects. It requires
some time for them to "become acquainted”.

The universal use of a single notation will make
possible the administering of standard achievement
tests in descriptive geometry, a project that has been
proposed in the deliberations of this Division, but
which has never been attempted for the simple reason
that no list of problems or questions would be equally
intelligible to students from different colleges who
might be given 'the test. They could have fairly equal
ability, and could possess an equal degree of training
in the subject, and yet, because of unequal degrees of
familiarity with the notation used on the problem
sheets, might accomplish results that would be whelly
unreliable, A translation of the questions into the
language of each school represented would have to be

made, incurring the difficulty of establishing valid
controls to insure uniform meaning.

In order to establish at least a beginning toward
the correction of this unfortunate situation, the
Division of Drawing and Descriptive Geometry, at the
Cincinnati meeting in 1944, authorized the appointment
of a committee to formulate a standard system of nota-
tion and -nomenclature for descriptive geometry. The
committee, because of the wide geographical separation
of its members, has been compelled to do most of its
work by correspondence, and was able to meet only
once, Adoption by the Division of their recommenda-
tions will be assurance of time profitably spent. As
with the work that resulted in the adoption of stand-
ards for drawing, so here it is our belief that the
preparation of satisfactory standards for descriptive
geometry must be & process of growth, and that a sub-
sequent committee should now take over the work and
extend the standards to cover the terminology and
notation employed in all phases of drawing and applied
descriptive geometry operations--the various types of
pictorial drawing; shades and shadows; representation
and intersections of surfaces; aeronautical, mining
and structural applications; etc.

The committee began its work by agreeing upon
several fundamental principles as a basis of deciding
the terms to be included in a set of standards., It
was obvious that they should be as simple and un-
ambiguous as possible. Also, they should be adeguate
for all situations that may arise, And it was thought
that if only & few of the fundamental, most-used items
could be fixed, they would serve as the foundation of
a more complete system.

The committee felt that up to the minute ideas on
unifying notation, as well as authentic current usage
by the authors, could best be obtained by means of a
questionnaire. Consequently a list of questions was
prepared and sent to all contemporary authors, about
half of whom promptly responded. Letters were re-
ceived from several stating they had been out of the
descriptive geometry field so long that they did not
feel their judgment should affect present day
practice, and so did not register their systems of
notation.

When the data desired were all in, tabulation was
made on one sheet so that by running down each column
the various symbols used by all the authors for re-
presenting any one item were readily discernible.

This at least revealed if there is at present any pre-
ponderant agreement at any point eamong writers, and

as well, told where the greatest diversions exist. 1In
the main the committee was influenced by any existing
majority of preference as expressed by the answers to
the questionnaires. Exceptions to this procedure are
mentioned in the detailed report below. It will be
observed that in several instances more than one way
of marking is recommended as being about equally
satisfactory. If the Division prefers, your committee
is prepared to reduce these to a single choice.
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The visual results of the application of many
elements of the proposed unified system of notation are
seen on the printed sheet in your hands, For the pre-
sentation of all the terms recommended, the question-
naire referred to above is here repeated item by item
in question-answer form, together with whatever
explanatory discussion is necessary. Preliminary to
this, two terms will be defined, before assigning
names to the entities involved:

A Reference Plane, or Co-ordinate Plane, is a
plane of unlimited extent to which a magnitude is re-
ferred in order to stipulate exactly the latter's posi-
tion in space. In three-dimensional space an object
can be specifically located if its position with
reference to three mutually perpendicular planes be
stated.

A Plane of Projection is a plane of unlimited ex-
tent upon which a particular view of a magnitude may
be projected. An object in three-dimensional space
can be completely represented by views drawn upon
three mutually perpendicular planes-of projection.

* ok ok kK

1. WHAT NAMES DO YOU ASSIGN TO THE THREE SO-CALLED
PLANES OF PROJECTION?

Whichever of the two functions above are
served by these planes, the names used for them
will be as follows:

(a) The plane from which the above-below
measurement is made will be known as the
Horizontal, or xz, plane,

(b) The plane from which the front-rear
measurement is made will be known as the Frontal,
Vertical, or xy, plane.

(¢) The plane from which the left-right
measurement is made will be known as the Profile,
or yz, plane.

These three planes are known as the three
prineipal co-ordinate planes.

Many teachers of descriptive geometry have
long felt that, while the name Horizontal unmis-
takably identifies the one co-ordinate plane, the
names of the other two, Vertical and Profile al-
though used almost universally in text books, are
a source of confusion to the beginning student for
the reason that both are vertical, The continued
employment of the name Vertical as applied to one
of the reference planes has descended through
practieally all works on the subject since its
introduction by Monge, in whose immortal treatise
it was quite intelligible, since only two planes
were ever employed. In 1904 a text appeared*
which, in order to avoid the indefinite name
Vertical, while also employing a plane on which to
draw a side view, used the qualifying adjectives,
front and side, and calling them both Vertical.
Thus, one became Front Vertical and the other Side
Vertical, It seems practicable to contract the
adjéctive and noun into the one word Frontal, The
‘committee therefore recommends its selection for
our standards, as well for the ending of the con-
fusion mentioned above as for the fact that the
etymology of the word connotes the plane upon
which the front view is drawn. The side plane
would continue to be the Preofile plane.

* Jemes A. Moyer, "Enginesring Descriptive Geometry"

2.

5.

Te

8.

10.

BY WHAT LETTER, NUMBER OR SYMBOL RESPECTIVELY DO
YOU DESIGNATE EACH?

The three planes will be designated by the
initial letters of the words, in capitals -- H;
F orV; P,

BY WHAT LETTER, NUMERAL OR SYMBOL DO YOU DESIG-
NATE THE INTERSECTION OF THE H AND F PLANES: H
AND P: F AND P?

The intersection of the H and F planes is
called the HF or x axis,.

The intersection of the F and P planes is
called the FP or y axis.

The intersection of the H and P planes is
called the HP or z axis,

BY WHAT TERMS OR SYMBOLS DO YOU DESIGNATE THE
COMPARTMENTS INTO WHICH THESE PLANES DIVIDE
THREE-DIMENSIONAL SPACE?

The Frontal and Horizontel plamnes divide all
space into four quadrants. The three planes
divide all space into eight octants.

IF YOU CONSIDER THESE PLANES AS CONSTITUTING A
CO-ORDINATE SYSTEM, TO TIE THE SUBJECT OF
GRAPHICS IN WITH ANALYTIC GEOMETRY, HOW DO YOU
ARRANGE THE CO-ORDINATE AXES?

See answer to question 3 above.

HOW DO YOU VERBALLY SPECIFY A POINT IN SPACE SO
THAT ITS LOCATION IS UNMISTAKABIE?

A point in space may be located by any of
the accepted methods, encountered in engineering
problems, including

a) Stating distances from reference
planes,
(b) Stating distances from some other
fixed point or points.
(eg Intersection of two linej.
(d) Intersection of three surfaces.
(e) Intersection of a line and & surface.
It may be specified mathematically by
(a) Cartesian co-ordinates,
(b) Equations of three surfaces,

BY WHAT LETTER OR SYMBOL DO YOU SPEAK CF A POINT
IN SPACE?

A point in space may be referred to by a
letter or by & numeral.

IF BY A LETTER, DO YOU USE A CAPITAL QR LOWER
CASE LETTER?

A capital letter should be used.

HOW DC YOU MARK THE PROJECTION OF A POINT ON EACH
OF THE PLANES OF PROJECTION?

The views or projections, upon the various
planes of projection, of a point in space, say
the point A, should be marked as follows: For the
front view, it will be a lower case a, with a
superscript F or V. For the top veiw, it will be
a lower case &, with a superscript H. For the
side view, it will be a lower case 8, with &
superscript P.

IF A POINT IS PROJECTED UPON THE HORIZONTAL PLANE,
DO YOU CALL THIS PROJECTION THE TOP VIEW, THE
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SYSTEM OF NOTATION FOR DESCRIPTIVE GEOMETRY
ProPosED BY THE COMMITTEE ON
STanpARD NoTATION AND NOMENCLATURE
For THE DrawinG DVISION OF

THE & P EE.

b

“11.

12.

HORIZONTAL PROJECTION, THE PLAN, OR ALL OF THESE
INDISCRIMATELY, OR SOMETHING ELSE?

The projection on the Horizontal plane may be
called by all the suggested terms indiscrimately.

WHAT DO YOU CALL THE PROJECTION OF A POINT ON EACH
OF THE OTHER TWO SO-CALLED PLANES OF PROJECTION?

On the Frontal or Vertical plane, -the projec-
tion may be called the Front View, the Front
Elevation, the Frontal Projection, or the Vertical
Projection,

On the Profile plane the projection may be
called the Profile View, Profile Projection, or
Right and Left Side Views.

IF A POINT IS PROJECTED ON A PLANE OTHER THAN THE
THREE PRINCIPAL PLANES OF PROJECTION, WHAT DO YOU
CALL THIS PLANE?

(a) Plenes other than the three principal
planes, when used as planes of projection, are
called auxiliary planes. The first one used is

13.

14.

known as auxiliary plane 1. The next, as
auxiliary plane 2, etec.

(b) If more than one be employed in a series
in a given problem, they are called successive

auxiliary planes,

WHAT NAME DO YOU USE IN SPEAKING OF THE PROJEC-
TION?

(a) The projection of a magnitude upon an
auxiliary plane is called an auxiliary view or
auxiliary projectiomn.

(b) If more than one auxiliary plane be em-
ployed in a series in a given problem, the views
are termed successive auxiliary views or succes-
sive auxiliary projections.

BY WHAT NOTATION DO YOU MARK THE PROJECTION?

(a) The projection of a point A upon
auxiliary plene 1 is marked with a lower case 2,
accompanied by & superscript 1.

(Continued on page 24)




WITH A LIGHT THAT CANNOT BE SEEN

AMERICAN SOLDIERS in pitch dark able to see clearly
the enemy ahead; scout cars speeding at 50 miles an hour
along blacked out roads in perfect safety; officers of the
law seeing clearly the operations of hijackers "hidden’
by night: these are some of the miracles performed with
the help of the infrared telescope. Workers in the dark
are thus aided by a light that cannot be seen.

It can be said that young lads, on the way to take their
place in the world, possessed of hungers for they know not
what, driven by innate energies they know not where. ..
are just as truly working in the dark.And so, too, educators
must illuminate the obscure face of the future for them
...using a light that cannot be seen, the light of searching
and sympathetic wisdom. Only then can a boy establish
a goal that is socially useful and a personal recompense.
Only thus can stumbling feet be kept on the road.

And how can the educator's responsibility be dis-
charged, how can the unseen light be effectively used, if not
with and through the familiar things of school routine? For
example, the drawing instruments a youngster will use
when he comes to mechanical drawing class. . . their very

Reprint—INDUSTRIAL ARTS & YOCATIONAL EDUCATION—JANUARY 1047

Photo courtesy Radio Corporation of America

selection can be an opportunity which gives a momentary
glimpse into the beyond. These are tools of engineering,
and engineering is the great hero of today and tomorrow.
Shall its very instrumentality be chosen carelessly, treated
with equal disregard? Or can the fact of great achieve-
ment be reflected into the life of the youngsters by a
beautifu] set, an exquisitely wrought set, a set to proudly
possess the rest of the student'slife . . . a set that may well
be a touchstone, the source of another light that may also
help to lead the lad onward and forever upward? Upon
the right selection here vital values rest.
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AMERICAN SOCIETY FOR ENGINEERING EDUCATION
ENGINEERING DRAWING DIVISION
Minneapolis, Minnesota
June 17-21, 1947

0. W. Potter, Secretary
University of Minnesota

The 55th annual meeting of the American
Soclety for Englneering Educatlon was held
June 17 to 21 at the University of Minnesota,
Minneapolis, Minnesota. The convention head-
quarters was at the Nicollet Hotel but many
of the meetings and luncheons were held on
the campus of the University.

The Engineering Drawing Division had a
full program as usual and a good attendance
from all over the country. The meetings were
presided over by our very able chalrman, J. T.
Rule of M, I. T. The program for the sessions
is as follows:

Wednesday, June 18th.
Chairman, presiding.
10:00 A.M. Committee Meetings.
1:30 P.M. Technical Session. Fine
Arts Room, Coffman Union.
Welcome to Minnesota.
R. W. French, Unlversity of Minn,
Analytical Procedure in Aircraft
Design.
R. W. Holmes, Curtis Wright
Corp., Columbus, Ohio.
Descriptive Geometry of Crystallo-
graphy.
H. T. Evans, Massachusetts
Instltute of Tech.
6:00 P,M. Dinner Meeting. Ball
Room, Nicollet Hotel,
Thursday, June 19th. R. T. Rule,
Chairman, preslding.

J. T. Rule,

12:15 P.M. Iuncheon Meeting, Terrace,
Nicollet Hotel.
4:00 P.M. Executive Committee
Meeting. Nicollet Hotel,
Friday, June 20th. J. T. Rule, Chalrman,
preslidIng.
2:00 P.M. Technlcal Session. Fine

Arts Room, Coffman Uniom,

Methed of presenting Dimensloning.
Paul Machovino, Ohio State
University.

Decimal System-Its use in the
Aeronautical Industries and 1ts
Relation to Education,

P.J. Hayes, Jr., American Alr
Lines.,

Report of Committees,

Motlon Plctures for Teaching
Engineering Drawing.

McGraw-Hi111 Book Co., Inc.

About 100 persons (members, friends and
their wives) attended the division dinner on

Wednesday evening. The asslgned speaker of
the evening was unable to be present so

Mr. Harry Peterson, Presldent of the Control
Corporation acted as pinch hitter.

Mr. Peterson was formerly a member of the
Drawing department staff of the University of
Minnesota. Mr. Peterson's talk was a sort of
travelog. It was humorous and entertaining
and put everyone in a good frame of mind for
the more seriocus meetings that were to follow.

At the luncheon on Thursday there were
67 present. Dean Sherwood of M.I.T. was the
speaker, The speaker pointed out some of the
cultural side in the field of graphics in
contrast to the purely utilitarian side, At
this meeting the following officers were
elected:

Chalrman: F. A. Heacock, Princeton
Unlversity.

Secretary: 0. W. Potter, Unlverslty of
Minnesota.

Member of the Executive Committee,
5 years: J. G. MeGulre, Texas A & M.
Editor of the T Square Page: A. B. Wood,
University of Tenn.
Journal of Englneering Drawing.
Editor: T. T. Aakhus, University of
Nebraska.
Advertising Manager:
Kansas State College.
Circulation Manager:
Wayne University.

J. N, Wood,

R. T. Northrup,

Four very excellent papers were pre-
sented and we willl all be looking forward to
seelng them in print so that we can give them
more careful study. The paper on the use of
Descriptive Geometry in Crystallography was
no doubt an eye-opener to many. The delicate
sub ject of dimensioning was very well handled
and set forth many worthwhile suggestions in
teaching dimensioning. The paper on the use
of decimal dimensioning set forth many of the
advantages of such a system and urged a more
widespread use in all branches of engineering.
The motion pletures for teachin§ Engineering
Drawing were the flrst of a serles being pre-
pared by McGraw-Hill Book Co., Inc., They
were very good and offer another important
aid to teaching Engineering Drawing.

It was another enjoyable time for those
that could.be present, The weather was clear
and warm, typical summer weather., It was a
time to renew acquaintances and meet new
people in our fleld of work; I am sure it was
a profitable time for all of us.



NEW FALL BOOKS FOR YOUR CLASSES

ENGINEERING DRAWING PROBLEMS

By
ELIOT F. TOZER and EUGENE PARE

Northeastern University Hllinois
Institure of Technology

HESE splendid problems, developed at Northeastern University and lllinois Institute
of Technology will give your students a background for advanced courses such as
Machine Drawing, Machine Design and Structural Drafting.

FEATURES:

Brief problem statements * Practical Problems ¢ Large sheets ¢ Graphic fundamentals
conform to modern American Standards * Blank sheets for the assignment of extra problems
* Inclusion of important sections of modern American Standards.

160 pages 11 x17 Paper Illustrated ; $3.25

ENGINEERING DESCRIPTIVE GEOMETRY PROBLEMS

SERIES B

By
C. E. ROWE and J. D. McFARLAND

University of Texas

TO alternate with the eminently successful Series A we now offer Series B as a boon
to every descriptive geometry teacher. Time saving, compact, each problem sheet
gives a stimulating support to any good descriptive geometry text.

FEATURES:

New ¢ Fresh * Minimizes reading mistakes ®* Ample space in which to work out problems
* No overlapping of views ¢ Emphasis on practical aspects.

111 pages 8% x 11 Loose Leaf Binding $2.50
Write for examination copies

D. VAN NOSTRAND COMPANY, Inc.
250 FOURTH AVENUE NEW YORK 3, N. Y.
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\ DEVELOPING RESPONSIBILITY AND INITIATIVE IN STUDENTS
THROUGH TEACHING LETTERING AND SKETCHING

George J, Hood, Retired as Professor of
Engineering Drawing, University of Kansas

The plan here outlined for teaching lettering and
sketching, if applied as suggested, will give each stu-
dent greater faith in his own ability. The student
also will learn to take the responsibility of making
decisions, and of acting on them. This is a long step
forward in his education. Teachers who try this
method likely will be astonished at the high quality of
the lettering, and at the uniformity in style through-
out the class.

: The procedure is so simple that some teachers
likely will not believe it workable., But this method
has been used in teaching lettering and sketching to
hundreds of students, It has been proven over and

over again that students have good judgment in propor-
tioning letters and sketches, and that they will use
this judgment if required to do so. All copy work is
avoided. Lecturing and help by the teacher is pur-
posely kept to a minimum. The student, rather than the
teacher, receives the education.

For lettering the procedure is as follows; The
students in the class are told to open their books at
the page showing’ the upper-case vertical alphabet. The
teacher explains that these are the simplest possible
letters. And since these letters are so simple, they
are most exacting in form and proportion. Penciling
these letters is a job for an artist. It is necessary
to use the eyes, and to place each line exactly where
judgment dictates. All mechanical measurements and
methods must be avoided.

The books are now turned upside down. Attention
is called to the difference in width of the top and
bottom of several of the letters. This difference is
necessary for stability, Letters should not appear top
heavy. The book is then turned right side up. Atten-
tion is called to the fact that the capital 'E! will
not have the best appearance if made by adding a bottom
line to the 'F', even though many assume this to be so.
Also, the 'tongue' of the 'F' should be longer and
lower than that of the 'E', Each letter requires indi-
vidual designing. The teacher has said enough. He
should here check himself, and say nothing about the
rest of the letters. Limiting explanations is the key
to the successful use of this method. Make the student
use his judgment. The books are now closed and put
away in the lockers.

The students are provided with paper ruled with
top and bottom guide lines only, about three-eighths of
an inch apart. The students are told to make a single
alphabet and a set of figures in pencil omly. The
letters and figures are to be vertical, and each letter
is to be satisfactory to the student before he proceeds
with the next. Each line is to be made with a single
stroke of the pencil and, in general, the left-hand
stroke of each letter is to be made first. The student

must use his own eyes, and he must be highly critical
of each stroke and of every letter. Now go to it.

The teacher is now out of a job. He leaves the
students entirely alone, stays away from their desks,
and offers no suggestions. This is basic. Here, the
teacher may have to change his habits radically.

Soon, some student brings an alphabet and a set
of figures for approval to the teacher. The teacher
may say: "Now look at that. You know that is not a
good job., Go back to your desk, and don't show me
your plate again until your judgment tells you that
every letter is just right."

. Later, another student comes to the teacher:
"There are a few letters or figures that are not
quite right." The student wants to know which ones.
"Use your own eyes and judgment," he is told. If the
teacher weakens at this point and makes a single sug-
gestion regarding some detail, he undermines the plan,
and soon many of the students will be leaning on him,
instead of learning to depend upon themselves.

Before long, excellent work is brought to the
teacher, The student is told to make four or five
more alphabets and sets of figures as good or better
than the first, When the penciling is satisfactory,
one or more of the alphabets may be inked.

The same plan is continued with slant letters and
figures, and with lower-case letters. The student may
be allowed to study thé sample alphabet in the text-
book for a minute or two, and he then puts the book
out of sight. The instructor says little or nothing.

It is strongly recommended that but two guide
lines be used for all letters. Lettering becomes too
mechanical when more than two guide lines are used.
The student soon recognizes that the lower-case 't! is
shorter than '1l', and he knows when the tail of the
'g! is too long or too short. WNearly all alphabets
shown in textbooks may be improved by changing details
here and there., The student soon becomes highly
critical of alphabets shown in textbooks, All copying
from samples should be entirely avoided.

When the time comes to letter sentences, the
following procedure secures rapid improvement. Cer-
tain paragraphs of the textbook, printed in normal
type, are specified to be lettered. Ruled paper is
provided with only two printed guide lines. These are
the upper and the lower guide lines for the lower-
case 'a',

The students are told to letter one line on the
drawing paper, and then are to wait for additional
instruction. The instructor stays away from the desks.
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MID-WINTER MEETING

THE DIVISION OF
ENGINEERING DRAWING AND DESCRIPTIVE GEOMETRY

TIME: 2 P.M., SATURDAY, DECEMBER 27, 1947
PIACE: HORACE H. RACKHAM FOUNDATION BLDG., DETROIT, MICH.

Chairman of Arrangements: Professor Ralph T. Northrup,
Wayne Universlty, Detroit 2, Mich.

PLAN TO ATTEND! Please notify Professor Northrup if you decide
to attend the evening dinner meeting.
and plans for the next annual meeting are on the agenda.

An Interesting program

When he observes that several students have quit
lettering, he asks'all students to stop whether or not
they have completed the line. Without even looking at
the work of the students, the instructor tells them

that he knows that the letters are too far apart in the

words. Each word should read as a unit, and adjacent
words should be properly spaced, not too far apart and
not too close, The students are then told to letter
the second line, beginning with the next word of the
text.

The instructor does not even look at the work of
the students, but continues the same general procedure
one line at a time. For the lines after the sedond,
the following suggestions may be made for the improve-
ment for each succeeding line: (3) "When making your
letters closer together, you likely crowded the let-
ters too much and have made the letters too narrow.

In the next line make the letters broader." (4) "Now
choose the best width and make the letters and words
of uniform style. Also, make every stroke a uniform
gray in color." (5) "Now sharpen your pencil, and make
every letter just right and clean cut," Students who
have not completed any of the lines soon realize that
they are slow. '

The experience of the instructor will tell him if
other suggestions should be made the class &s &
whole., Up to this point the instructor has not looked
at a single plate. He now makes the rounds of the
class, and suggests improvements in general terms here
and there., As soon as & student produces first class
work, he is told to letter three or four more lines
fully as good or better than his best sample. When
satisfactory, each plate is 0.K.'d., and the plate is
ready for inking. Nothing is gained by inking the
poorer lines. It is well to leave one of the best
lines in pencil.

The student makes remarkable progress in lettering

sentences when the method just outlines is followed,
eand all within the time required to letter but five or
six lines. The student notes the improvement in
quality from line to line.

The procedure outlined above has been tried out
with many students. ' The result is fine 1ettéring
throughout the classes. The artistiec judgment of
practically every student is found to be good if he is
required to use that judgment. The student, who is
not copying samples made by some one else, regards the
result as his owm. He finds greater satisfaction in
doing the work, and he gains faith in his own
ability. The teacher should remain in the background,

It seems worth while to take & sample of the stu-
dent's lettering when he first enters the class:
"This is a fair sample of my freehand lettering at
this date. I have (or have not) had previous train-
ing in lettering." Name of high school, date, and
signature of student. The students find much amuse-
ment when these first samples are handed back to them
after the course in lettering is completed. They are
then asked to letter thé same statement in their im=-
proved style. The contrast is striking.

For orthographic and for perspective sketching
from models, the usual practice is to have the model
directly before the student while it is sketched. Be-
lieve it or not, the sketches will be much better pro-
portioned and will look more nearly like the model if
the students are shown the model for but a short time,
and the sketches are then made after the model is put
out of sight. The student is on his own. This in-
creases his enjoyment and the quality of his work.,

For complicated models, it may be necessary to allow
additional viewing of the model for the observation of
the smaller details, but this should be permitted
only after the general shape of the model has been
sketched,

The writer would be glad to hear from any
téachers who are willing to break with old customs
suffieiently to give the above described method a
trial. o
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PROBLEM SOLUTION
by

Professor John T. Rule
Massachusetts Institute of Technology

Given two plemes P and Q and two random points A and B (not on opﬁosita sides of either plamne - this is a
necessary condition for & solution to exist.) To find the radius and center of a sphere tangent to P and Q and

containing A and B.

Analysis:-

1. Construct plene R (Fig. 1) bisecting the dihedral angle
of P and Q (R is the locus of points equidistant from P
and Q.)

2. Construct plane § perpendicular to the line AB at its
midpoint, M, (S is the locus of points equidistant from
A and B.)

3. Find the line of intersection of planes R and S, line
OE. The center of the required sphere lies on this line.

4, Planes P, Q, R and S meet at a point 0.

6. Construct planes W and W' containing OE and perpendi-
cular to Q and P, respectively, intersecting Q and P in
lines OF and OF'. (The points of tangency will be on OF
and OF'.) Only W and F are shown in Fig. 1.

6. Draw OA and OB.

Since all the planes and the lines OA and OB meet at
point 0, point 0 is a center of similitude for this
entire system.

Consequently:-

7. Choose any point such as C' on OE and draw C'T perpendicular to OF. With
this as a radius construct a sphere having C' as its center. This sphere
will intersect lines OA and OB at two points A' and B' such that A'B' is
perpendicular to and bisected by plane S. (There will, in general, be
two pairs of these points so that there are two solutions.)

8, Draw C'A', To construct the similar and required sphere. Through A draw
a line parallel to C'A' intersecting OE at point C.

Point C is the required center and CA is the required radius. FlG. 2

This problem does not always admit of a solution. If you assume two planes P and Q and one point, A, (Fig. 2
shows an edge view of these planes), all the possible spheres tangent to the two planes and passing through the
point sweep out a space shaped somewhat like a lopsided torus.

The revolving circle varies in radius. The axis of revolution is a line thru A making equal angles with P and
Q. The second point must lie inside the space so swept out. There will be two little hat shaped volumes labeled
M, and the much larger enveloping volume labeled W which are taboo to the second point.

SOLVE THIS ONE

Problem: Giventwo non-intersecting, non-parallel lines, and any plane.
terminating in the two givén lines, and parallel to the plane.

To construct a line of specified length

This column is designed for the entertainment and improvement of those who enjoy putting descriptive geometry
to work for the thing it is credited with doing best--training one in clear, logical and constructive thinking.
It is open to contributions of progressive professors' pet personal puzzling problems. A year's free subscription
to the Journal will be entered for the reader who first submits any problem accepted for publication. A correct
solution shall accompany each problem offered.

A year's subscription ig also presented the reader who submits, in time for publication in the ensuing issue,
the best solution. If a drawing is required, one done in ink shall accompany it as copy for reproduction. All
constructions must be Euclidean; that is, only straight edge and compass should be used. .
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(Continued from page 6)

from those students. The true teacher always
encourages, never dlscourages, and 1s always
ready to bulld up the student's confidence in
his ability to do the work in hand by compli-
menting him on a job well done, and by using
great tact ln explalning what 1s wrong with
work poorly done. '

Grading 1s a powerful tool in the hands
of the teacher, and his character is plainly
shown in the way he exerclses 1t. His grad-
ing should be as obJective as possible, and
when he grades a student down, hils mark
should be accompanied by reasons for the low
mark. If no reasons are glven, orally or in
wrlting, the grade should be, loglcally, 100
per cent. .

While grades on individual student ef-
forts must, in the last analysis, depend upon
the mature judgment of the teacher, the
mechanics by which the grades are compiled,
averaged, and adjusted, should be known and
understood by all the students. The depart-
ment head should see to 1t that hls teachers
grade drawings and examinations as uniformly
as possible, and that all teachers calculate
their grades in exactly the same way accord-
ing to the system adopted by the department.

The character of the teacher is clearly
shown by the manner in which he handles his
class from a disclpline standpoint. Since
every student 1s a separate and distinct per-
sonallity, all teachers will occaslonally en-
counter "difficult" students. The true
teacher is personally interested in each
individual, and 1s sensitive to his reactions.
He will qulckly spot the student who has an
unfriendly attitude, or.an unhealthy view-
point with respect to his work, and he will
make a speclal effort to size a student and
to anticipate his reactions. Almost invari-
ably the student willl respond to the teacher
who is firm, but understanding, and who makes
a speclal effort to show him that he has a
friend who will give him a square deal,

A dlsorderly class naturally results
when the teacher does not know his subject,
doss not make an earnest effort to help the
students, or does not conduct himself with
confidence, polse, and dignity. A qulet,
business-1like atmosphere results from a well-
organlzed sequence of work in which the stu-
dent belleves he 1s doing something of im-
portance in his engineering education, and of
a control exercised by a teacher whom he
likes and respects.

Students are reasonable creatures, and
they resent a teacher who expects pin-drop
order in the classroom, for they know very
well that such austerity is unnecessary for
the performance of the work to be dons. On
the other hand, students do not respect the
teacher who, often out ,of a misgulded notion
of how to make students like him, allows
bedlam to prevaill in his classes, The great
ma jority of students really want to learn,
and they apprecilate teachers who have defi-
nite and consistent ideas as to what consti-
tutes a good working conditon in the class-
room. The teacher should take as hls model
the drafting room in industry. Here there 1s
work to be done, and competent people in
charge inslst that everything be subordinated
to getting the job done correctly and with a
minimum waste of time.

The teacher's character shows 1tself in
the degree of patlence he has with his stu-
dents. The poorer students are, of course,
the butt of the ill-tempered teacher's dis-
position. I recall' an example of this in a
class in calculus. A certaln boy was a Ct to
a B- student in most of his work, and had
1little difficulty with mathematics until he
was unfortunate enough to get in Prof. Blank's
class. The professor was a brilliant mathe-
matician, but 1t was difficult for him to
appreciate the average student's difficulties
with the mysteries of calculus. He was
irasclble and Impatient with students who did
not understand, apparently assuming that
those who did not grasp the idea did so de-
liberately and maliciously just to make life
unpleasant for him. This student finally
exasperated Prof. Blank once too often, and
he bluntly told the student before hls class-
mates that he was "just too dumb to learn
mathematics." This remark completely dis-
couraged this fine lad, and he soon dropped
out of class altogether. This so-called
brilliant man was, of course, weak in human
understanding, tact, and judgment, and should
not have been allowed to teach at all.

I also recall another teacher, Prof, A,
Mitchell, of Texas A & M College, who had all
the fine qualities of character desired in a
teacher. H1s outstanding characteristics
were kindliness and patience. During an
englneering drawilng class he would not retire
to his table at the front of the room or to
his office in order to grade papers or do
other routine work, no matter how pressing
those duties were. He would spend the entire
time golng from table to table, checking up
on the students' progress, and frequently
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sitting at the students' tables to.demon-
strate how the work should be done. If a
student asked him a question, he would not
say, "Read your textbook". Instead, he would
say, "Let us see; I belleve your text has
something to say on that," and he would open
the student's book and show the passage to
him. This procedure did more to encourage
the students to use thelr texts than any
number of Impatlent or petulant retorts
would have done,

Professor Mitchell was at hils best In
explaining a problem which was hard for the
student to visualize. Any student, whether
he was a member of hls class or not, was al-
ways welcome, and between classes hls offlce
door was always open. Flrst, he would ex-
plain the 1dea, slowly and painstakingly,
with the aid of sketches or wilth models
fashioned from anything at hand. Then, know-
ing that a student will often say he under-
stands when In fact he does not, he would ask
some simple question to find out. If the re-
sult was negative, he would then explain
again, using a different approach, and this
procedure would be repeated until both he and
the student were satlisfied. Above all, he
would not gilve the Impression that the stu-
dent was stupild or in any way lnadequate, nor
would he allow the student to think he was
taking too much of hls time.

The character of the teacher 1s never
more clearly demonstrated than in the way he
cooperates with others enpaged in the common
task. The teacher, In joining the team, must
recognize established 1lines of authority, and
should sincerely and vigorously help to carry
out departmental policies. If he feels that
he has real ground for complaint, he should
frankly carry the problem to the administra-
tion wlth a vliew to finding a solution which
will be desirable to the group as a whole.

If this 1s done in the right spirit, a satis-
factory and permanent solution can usually be
found. Failllng this, he should seek employ-
ment elsewhere where the policles will be

more to his 1liking. There can be no defense
whatever for the dlssatisfled teacher who
secretely connlves agalnst and undercuts those
who are the obJects of his dislike.

Another time-honored but nevertheless im-
portant rule 1s "Don't wash your dirty linen
in public." Translated, this means: "Do not
discuss with outsiders things you don't 1like
in your school or department".

Such outsiders

wonder why you continue to be affiliated with
such a group, and conclude more often than
you think that there must be somethlng wrong
with you. Speak well of others 1f you wish
others to think well of you. If you cannot
speak well of a fellow-teacher, you had
better say nothing at all.

Finally, a teacher deals primarlly wilth
human beings, and to be effective, he must
have a good personality. Personallty 1is a
quality which seems to stem from both the
heart and the mind, and i1t varies with every
individual. A so-called "pleasing® persona-
lity 1s one which 1s warm with sincere
Interest 1in and consideration for others. A
"yivid" personality 1s expressed in obvious
enthuslasm for 1life. A "strong" or "dominat-
ing" personality exhibits self-assurance and
qualities of leadership, The true teacher
will have varyling degrees of all of these.
Personallty cannot be as clearly determined
as one's I.Q., but 1t 1s a very definilte
quality which can be appraised by others.
All of us are constantly under obaervatlon,
and our assocliates will get our number sooner
or later. Eventually thils general pattern
of personallity will become a matter of
record, and willl follow us everywhere we go.

In summary, the engineering drawing
teacher should make up his mind that teach-
ing is the finest work on earth for him, or
he should, as soon as possible, withdraw
from the profession and try something else.
He should be primarily concerned with im-
proving hls own qualifications, and let re-
muneration take care of itself. He should,
as soon as posslble, complete hls basic
academlc training, and then strive contin-
uously to learn more about his speclalty,
englineering graphics. He should be eager to
learn all he can about methods of teaching.
He must keep up with the professional
literature in his fleld and related flelds,
and maintain active participation in techni-
cal societies and contacts with Industry. He
must always keep before himself the high
standards of character and of conduct re-
quired In hls profession, and always remem-
ber that hls goal 1s service to others. He
should constdantly strive to improve his
methods of grading, of discipline, and class
presentatlon, and to develop patience and
understanding. Finally, he should be
absolutely loyal to the organizatlon of which
he 1s a part, and do hls utmost to further
its high objectives.
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TEACHING TOLERANCES

J. Gerardi and 0. B. Noren
Department of Engineering Drawing
University of Detroit

In the preceding article of this series, accepted,
standard methods of dimensioning were presented, and an
attempt was made to show how that phase of engineering
drawing might be introduced in existing courses.

In the teaching of tolerances and limit dimen-
sioning, as in the teaching of the entire drawing
field, one is continually confronted with situations
which are correctly handled in a manner which does
not conform to the basie rules.

No one well versed in limit dimensioning would
ordinarily dimension a piece as shown in Fig. 1, be-
cause of the "stack-up" of tolerances which results
from dimensioning the overall length and each of the
component lengths. However, there are instances in
which it is perfectly proper and expedient to dimen-
sion a piece as shown in Fig. 1.

Why is it true that this fundamental of dimension-
ing may be violated? What factors influence the situa-
tion to this extent? These questions cen be answered
directly - Manufacturing Method.

Fig. 2 is an assembly drawing containing the piece
shown in Fig. 1. It illustrates an instance in which
it is necessary that the overall length and each of
its components be dimensioned and held within quite
narrow limits. The piece is a double-flanged thrust
bearing such as is used in almost all present-day
automotive engines.

S5 | £ 700 S5/
W) l_' =4 /L9

LACTAAL L7
O~ BEACING

G /S

Now where does manufacturing method enter the
picture in a manner which necessitates this apparently
impossible set of dimensions?

Experience dictates that the bearing must be
positioned in such a way that axial movement is
limited to & minimum. Simultaneously, crankshaft
location and clearance between thrust collars and
flange faces must be maintained. Therefore, the fol-
lowing condition must be met:

1, Narrow tolerance on the bearing saddle -
standard practice is ,002",

2. Minimum possibility of axial movement of
the bearing - standard practice is Maximum
saddle length ¢ ,001" = minimum length
between flanges, with tolerance of .002".

3. Minimum variation in overall length of the
bearing, standard practice in passenger
vehicle engines is ,002",

4, Axial location of the crankshaft must be held
within close limits. Therefore, uniform
flanges are indicated - standard practice is
.002" tolerance in flange thickmess.

If all these conditions are to be met in a piece
produced by modern mass production methods, it is
neither satisfactory nor correct to dimension the
drawing otherwise than as shown in Fig. 1, and here is
where the manufacturing method enters the picture.

The length between flanges Fig. 1 (1,700"/1,702")
is finished first by means of a lathe set-up using two
tool bits properly spaced. Then the thrust faces are

END
_ CLEARINCE
BEARING,

9
I TT S ST STES T ITIIVY.

p

//// 65654A46157ﬂ4/72”‘/,
b THRUS 7T COLLAL

THRL ST GEALING
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finished simultaneously by straddle turning. This
operation determines the overall length and the

thickness of each flange.
(Continued on page 22)
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(Continued from page 20)

The space between the tool bits is determined by a

gauge set to the overall length Fig.1 (2.002"/2,000"),

and the thickness of each flange is controlled by mov-
ing the tool block parallel to the axis of the lathe.
Uniformity of the two flanges is insured by frequent
spot checking of the production pieces, necessary ad-
justments being made to hold nearly equal flange
thicknesses. Thus, the manufacturing process involved
overcomes what is an apparent obstacle in the way of
manufacturing the required piece.

True, this is & specialized case, but it has been
presented in some detail to emphasize the fact that
the piece to be dimensioned must be analyzed from the
point of view of manufacturing. The machining opera-
tions involved and their sequence are of great impor-
tance in determining the method of dimensioning and
the tolerances which can be maintained.

It is not supposed that the general run of fresh-
men and sophomores can be taught, ip their engineering
drawing classes, all the material necessary to enable
them to complete a satisfactory dimensional analysis

of even as simple a problem as the foregoing. However,
it is most sincerely hoped end desired that students
will be informed that dimensioning, including limit
dimensioning, 1s strictly practical and functional.

It is not governed by & series of hard and fast rules:
it complies with no formula. Every job of dimension-
ing may be handled in diverse ways, many of which may
be satisfactory. But no one cen say that this method
is right and that wrong until the actual, or
hypothetical, manufacturing method has been outlined.

When the need for unusual dimensions arises in an
assigned problem, it rests with the instruetor not
only to indicate that in & case of this kind it is
better done this way, but also to present as detailed
an explanation, as complete an analysis of the problem
as is necessary to secure clarity of understanding in-
the mind of the student. :

The succeeding article in this series will dis-
cuss the subject of surface roughness, what it is, its
significance, and its methods of representation.

LETTER FROM H. C. T. EGGERS

To All Members of the Drawing Division of ASEE

Dear Fellow Members:

It was with extreme regret on my part that I was unable to be
present at the June meeting of the Society in Minneapolis.. Due to
the fact that I was the host and it was up to me to welcome you and
see that your were properly taken care of, you can well imagine my
feelings as well as my embarrassment at not being able to fulfill

my duties.

Since this was the first time in my life that I was seriously
ill, all I can say is that old man "Percentage" sure picked a very
inopportune time to do his dirty work.

I had looked forward for the entire past year with a great
deal of pleasure and anticipation to meeting my friends again.
Fortunately a few of the boys called at the house and it was a

pleasure to greet them.

The flowers that the group sent to me were deeply appreciated
and since it is not possible to thank each of you individually I

am taking this means to do so collectively.

The doctors feel quite certain that I will be entirely re-
covered by the time classes start in the fall so I am already
planning to greet you fellows personally at the National meeting
next summer. Until next summer then, thenks for everything.

Sincerely,

Henry C.T. Eggers

Chairman, Department of
Drawing & Des. Geometry
University of Minnesota



DESCRIPTIVE GEOMETRY

By EARLE F. WATTS and JOHN T. RULE

This exceptionally lucid text describes thoroughly the methods of solving engineering problems by
graphical means.

NOTE THESE OUTSTANDING FEATURES
e Emphasizes the solution of problems, stressing fundamentals.

e Includes the properties of plane figures as a proper part of a text on
graphical means.

e Includes chapter on stereoscopic drawing (no other published work
exists on this subject except articles in professional journals).

e Material logically developed, well aorganized.

Believing that all methods are a part of the subject, the authors do not believe in limiting the teach-
ing of Descriptive Geometry to a single method. Their work is designed as a basic text in Descriptive
Geometry, Engineering Drawing, or Graphics courses.

——
PROBLEMS IN DESCRIPTIVE GEOMETRY

By EARLE F. WATTS and ARTHUR L. GOODRICK

This helpful set of problems has been selected to illustrate fundamentals as set forth in DESCRIPTIVE
GEOMETRY. Problems cover special methods which branch out from fundamental principles, and

then go into the application of these methods. To aid the student in appreciating the precision ob-
tainable in graphical methods, certain problems are included which require both a graphical and an
analytical solution. A form for plotted problems is also included so that the instructor may assign
problems of his own choice..

Send for Youwr Examination Copies Today

PRENTICE-HALL, Inc.

T0 FIFTH AVENUE NEW YORK 11
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15,

16.

17.

18.

19.

20.

21.

(Continued from page 10)

(b) The projection of a point A upon the
second auxiliary plane 2 is marked with a lower
case .a, accompanied by a superseript 2.

IF A POINT IS PROJECTED UPON A SEQUENCE OF
AUXILIARY PLANES, HOW DO YOU DESIGNATE THE SUCCES-
SIVE PROJECTIONS?

This has been answered in 13 and 14.

BY WHAT LETTER, NUMERAL OR SYMBOL DO YOU DESIGNATE
THE INTERSECTION OF ANY AUXILIARY PLANE AND THE
PLANE OF PROJECTION TO WHICH IT IS PERPENDICULAR?

Near one end of this line is placed the
letter or numeral corresponding to the name of
one of the planes, and near the other end is
placed the letter or numeral corresponding to the
name of the second plane,

HOW DO YOU VERBALLY SPECIFY A LINE IN SPACE SO
THAT ITS LOCATION AND DIREGTION ARE UNMISTAKABLE?

A line in space may be located by any of the
accepted methods encountered in engineering
problems, including

(a) Locating two of its points (for a
straight line).

(b) Locating a point and specifying its
direction.

(c¢) Intersection of two surfaces.

It may be specified mathematically by

(a) cartesian co-ordinates of two of its
points (for a straight line).

(b) The co-ordinates of one point and di-
rection, inecluding direction angles,
cosines, or numbers.

(¢) Equations of two surfaces.

BY WHAT LETTER, LETTERS OR SYMBOLS DO YOU
DESIGNATE IT?

The segment of a line is designated by two
capital letters, one at each extremity, and the
projections are marked by the customary notation
for the two point%.

IF A LINE IS GIVEN BY TWO POINTS, DO YOU CONSIDER
THIS SUFFICIENT DESIGNATION?

Yes.,

HOW DO YOU VERBALLY SPECIFY A PLANE IN SPACE SO
THAT ITS LOCATION AND INCLINATIONS TO THE
REFERENCE PLANES ARE UNMISTAKABLE?

A plane in space may be located by any of
the accepted methods encountered in engineering
problems including

(a) specifying traces.

(b) Specifying three of its points.

(¢) Specifying two of its lines.

(d) Specifying a point and a line.

(e) Specifying a point or line and the
angles with the reference planes.

It may be specified mathematically by

a; An equation,
{b Intercepts.

WHAT LETTER OR OTHER SYMBOL DO YOU USE TO
DESIGNATE A PLANE?

A plene is named by a single capital letter
other than H, F, V and P, preferably the later

22,

23,

24,

25,

26,

27.

28,

29,

30,

letters of the alphabet, as R, S, T, etc.; also
by capital letters or numerals naming the points
or lines in space which determine it., Capital
Greek letters are approved as well as English,

WHAT DO YOU CALL THE INTERSECTIONS OF A PLANE
AND THE PLANES OF PROJECTIQN, INCLUDING
AUXILIARY CO-CRDINATE PLANES?

They are called traces.
WHAT NOTATION DO YOU USE ON THESE INTERSECTIONS?

The projection of a trace on the plane of
projection in which it lies is marked at both
ends with a lower case letter accompanied by a
superscript capital letter or numeral appropriate
to that plane of projection. The projection
coincident with the "ground line" is not lettered.

WHAT NAME, IF ANY, DO YOU USE FOR THE LINE OF
INTERSECTION OF ANY TWO PLANES OTHER THAN PLANES
OF PROJECTION?

Simply that--the line of intersection--
marking it as any other line.

WHAT DO YOU CALL THE POINT OF INTERSECTION OF A
LINE AND A PLANE OF PROJECTION?

The point in which a line intersects a plane
of projection is called the linetrace.

WHAT DO YOU MARK IT ON THE DRAWING?

The line's H trace is a point H, and the
projections of this point H are marked according
to (9) above. For example, the three principal
projections of the point H and hH, hF and hP,
Similar notation is used for the F trace and the
P trace,

WHAT DO YOU CALL THE INTERSECTION OF A LINE AND
ANY PLANE?

The point in which a line intersects a
general plane is called the piercing point, and
is marked as any point,

WHAT SPECIAL NAMES DO YOU USE FOR LINES PARALLEL
RESPECTIVELY TO THE THREE PLANES OF PROJECTION?

Lines parallel respectively to the three

‘planes of projection are called H-parallel;

F-parallel or V-parallel; P-parallel.

WHAT SFECIAL NAMES DO YOU USE FOR PLANES PERPENDI-
CULAR RESPECTIVELY TO THE THREE PLANES OF PRO-
JECTION?

Planes perpendicular respectively to the
three planes of projection are called H-projecting
plane; F-projecting plane or V-projecting plane;
P-projecting plane.

IF A MAGNITUDE BE ROTATED TO A NEW POSITION
ABOUT AN AXIS, WHAT DO YOU CALL THE SPACE
OPERATION?

The operation is ealled revolution, whether
the magnitude be revolved into some special new
position such as into a co-ordinate plane, if it
is a plane figure, or merely turned about an axis
through a specified angle.

(Continued on page 31)
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Why the 4 Center Approximate Ellipse-£//jpses ?
By

Depariment of Engineering Drawing

A JPhilby

The Ohio State University

During a lecture on the ELLIPSE, one of my students was amaz-
ed at the ease with which an ellipse could be drawn by the 4 center
approximate method. However it was my turn to be amazed when this
student asked me why the construction used, established the fourcenters
thatdetermined the approximate ellipse. | frankly admitted | didnot
know, but that | would attempt fo find the solution.

Iwas unable fo find any proofin a number of geometry books,and
the staff members / questioned aidnot recall having seen asolution
fo this problem. Assisted by Llgyd D, Yates ofourdepartment and Jay N,
Ldmonalson of Indusirial Engineering, /wish to present the following two
solutionsithe first by similar triangles, the second by trigonometry.

A4B=2.5
AO0=2.0
BO=1.5

The 4 Center approx.
construction is made

firstand thern

prayed,
BC=A0-08=2-/5=.5

NACL5-52anad AD=DC=1.0

0B=/.5
AQ=20
(OB)*+(A0)*=(AB)
AB=25
BC=A40-0F
BC=.5

AC=2

AD= /(DG /s the
L bisectorof AC)

B 7o be proved itmust be NG G
D shown fh(]f/’[*fé‘zga Tan Lg:/% or ./'2_—-5- or.75
| Intheheayy friangle wehave! |
A O LGDB=LAOB (L GBD=LOBA |Sinl&=.6 Cosla=.8
G BO=15 BD=15.. BG=2.5 _AD )
AAEDs similarto AAOB AL Cosla g o 125
0 LOAEL =AOAg [L) Aﬁf =LAOB efc. | FO=AO-AE or2-1.25 or E0=.75
e i T 06-£% or L2 or 1.0
A= 23 /.25 0B=1.5 . 0G+0B=2.5

also AGOE /s similar to AA0B| pg=1anl&’ .78 ../ 55

06=66-B0=2.5-/.5=/.0

OG_£G

£\| A074aB £6—2
G L AEH+EG=125+1.25°2.5

Sinlx' .6

Then AE+EG=0G+085.

Q.ED.
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COMMITTEE REPORTS

PROGRESS REPORT OF COMMITTEE ON ADVANCED CREDITS-DRAWING DIVISION ASEE
MINNEAPOLIS — JUNE, 1947

Following a resolution adopted by the Division at
our meeting held in St. Louis in June, 1946, the chair-
man of the Drawing Division appointed a committee to
prepare unit examinations covering all subjects treated
in basic engineering drawing courses. This committee
was organized about the time of our mid-winter meeting
this year, held at the Brooklyn Polytechnic Institute.
The chairman of this committee made some investigation
regarding’ the. possibility of handling these unit tests
through a central agency before we held & meeting in
Chicago. This committee met at the Shoreland Hotel,
April 18 and 19, 1947. All the members of the commit-
tee were present, The committee is made up of the
following members:

Professor W, M. Christman,
University of Wisconsin

Dr. Maurice Graney,

Purdue University

Dean R. P. Hoelscher,
University of Illinois
Professor John M. Russ,
University of Iowa

Professor Ralph §. Paffenbarger,
Ohio State University

Dr. Kenneth W, Vaughn, Director of the Measurement and
Guidance Project in Engineering Education, 437 West
59th Street, New York, New York, was also present.

Dr. Vaughn explained to the committee how his office
might assist us in this project. The committee
accepted his offer and have agreed to furnish
finished copies of fifteen unit tests in experimental
form for printing and distribution, The Measurement
and Guidance Project Office will publish these tests.
They are to bear the cost of production of the tests
and charge a fee agreed upon by the Dirsctor of
Project Office and the committee for the use of the
tests, The tests will be semi-confidential in nature
and will be distributed exclusively through the
Project Office. The Project Office not only will have
charge of the preparation and distribution, but also
their scoring, validation and collection of data for
the purpose of the committee in preparing the final
forms of these unit tests., The tests, as they will be
used in the experimental form, may be given as quizzes
‘on the various unit subjects that they cover, and
eventually are to be used for purposes of measuring
achievement, and more especially for use in granting
ecredit in various drawing courses in Colleges of
Engineering.

The committee decided upon objective tests of
multiple choice type, and agreed that we would hold
strictly to this form and not include performance
type tests. The fifteen unit experimental tests
decided upon were to cover the following subjects:

1. Use of Instruments and Applied Geometry
2, Three-View Drawing

3. Reading Views (Missing lines)

4, Sections and Conventions

5. Auxiliary Views

6. Elementary Dimensioning

7. Screw Threads and Threaded Fastenings
8. Advanced Dimensioning
9. Working Drawings

10, Isometric Drawing

1l. Oblique Drawing

12. Perspective Drawing

13. Charts, Graphs, and Diagrams

14. Intersections

15. Developments

Each member of the committee was assigned three of
these units. In the two months that have intervened,
we have prepared, tested, and checked experimentally
some of these tests. Better than 25 per cent of our
work has been completed and forwarded to Dr. Vaughn
for editing and printing.

In our meeting held here at Minneapolis, Wednes-
day, June 18, we have formulated a schedule for the
completion of experimental tests, Announcement will
be made as soon as the schedule is determined by the
Project Office when these tests will be available.

The committee wishes to recognize test material
furnished by the following schools: Princeton
University, Rutgers University, and Illinois Institute
of Technology as well as that furnished from the com-
mittee members own schools., The chairman of this
committee wishes also to acknowledge the help that has
been given by various members of his own staff at the
Ohio State University. We would appreciate parti-
cularly additional material on the subjects indicated
of the objective type test so that we may use this as
an aid in improving the tests in their final form.

We trust that these tests will be used in such
quantity that we may have an accurate check on them,
and also hope you will send us constructive eriticism
for their improvement. We realize that they will not
be perfect and that several of them will need much
revision. In offering suggestions for improvement,
please be specific and furnish us with substitute
material rather than just suggestions. The committee
will then go over this material and select from it
whatever may be necessary for the improvement and
formulation of the final drafts.

We wish to particularly acknowledge the help that
has been given to the committee by Dr. Kemmeth W.
Vaughn, Director of the Project Office, who has
given considerable time in advising us on procedures
and made it possible for us to get under way as
rapidly as we have, as well as furnishing us the means
of production and distribution of our work.

Respectfully submitted

W. M. Christman, dJr.
Maurice Graney

R. P. Hoelscher

John M. Russ

Ralph S, Paffenbarger, Chm.
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REPORT OF VISUAL AIDS

The Visual Aids Committee held two meetings at Minneapolis last June. We discussed the scope of our assign-
ment and the various types of Visual Aids now being used. The committee decided that our efforts for the present
should be limited to surveying the slide, film and film strips now in use relating only to the teaching of Engi-

neering Drawing and Descriptive Geometry.

Sectional chairmen will solicit assistance from division members in collecting this data by letter and inter-
view, where possible, that we may know what is being used, its effectiveness in presenting subject matter and its

effect on inspirational teaching.

Visual Aids Committee

Section A J. 8. Rising Syracuse University
Section B Justus Rising Purdue University .
Section C H. L. Minkler Illinois Inst. of Technology
Section D L. G, Palmer University of Minnesota
Section E J. G. McGuire A & M College of Texas
Section F F. M. Warner University of Washington
Industrial
Division C. L. Tutt, Jr. General Motors Institute
H. B. Howe

General Chairman
Rens. Poly. Inst,
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ENGINEERING EDUCATION
IN THE
FRESHMAN DRAWING ROOM

Professor Paul Hessemer
John Hopkins University

In the great majority of engineering colleges
throughout the United States it seems to be customary
to offer Mechanical (Engineering) Drawing before Des-
criptive Geemetry. The arrangement of these two basic
drawing courses in this or the opposite order is prob-
ably considered as of no great importance. However,
the advantage which a reversal of sequence will offer
deserves discussion,

On the occasion of a meeting of the A.S.E.E. I
took advantage of the opportunity to ask several of
the assembled professors which succession of the two
courses is offered in the programs of their institu-
tions. With expected uniformity they all stated that
Engineering Drawing comes before Descriptive Geometry,
but equally unanimous, though unsolicited, was the
admission that it should be otherwise.

In the interest of engineering education I wish
to propose that Descriptive Geometry be taught before
Engineering Drawing because it contains the theory on
which all mechanical drawing is based.

I trust that every teacher of these subjects has
experienced difficulty on the part of the students to
understand the principles of projection drawing and of
auxiliary and sectional views. Had these students
been introduced to the method of orthographic projec-
tion, edge view and normal views of planes and their
intersection with solids, by means of a preceding
course of Descriptive Geometry, this difficulty would
have been all but eliminated. Under the present

procedure the necessary explanation of these construc-
tions, given in & more or less makeshift fashion dur-
ing the drawing course, are repeated during the fol-
lowing semester in a more thorough and theoretical
manner under the heading of Descriptive Geometry.
Valuable time could be saved for the study of
Mechanical Drawing and spent there to the considerable
advantage of a better understanding of conventional
presentations, dimensioning and other baffling
features which we like to call the "grammar of the
graphic language." One semester is short enough for
the attempt to develop more than & mere semblance of
aptitude for drawing in the budding engineers.

Furthermore, if Descriptive Geometry is taught
first, it may well be used to serve, during the .
initial class periods, as a very necessary refresher
course in the fundamentals of geometric constructions.
I find the average student, coming from high school,
shockingly innocent of the rudiments of plain and
solid geometry.

Beginning the freshman year with Deseriptive Geo-
metry offers also the opportunity to acquire skill in
the use of the drawing instruments and helps to prepare
the student for the following drawing course where the
technique of his pencil work is of prime importance.

I have introducedthis sequence of the two courses
at The John Hopkins University, and one year's expe-
rience has convinced my colleagues and myself of the
benefit the students derive from the change.

(Continued from page 24)

3l. WHAT NOTATION DO YOU APPEND TO THE NEW PROJECTION?

The new position of each point revolved
should have a subseript 1 added to eaeh projec-
tion. If then turned to a second new position, a
subscript 2 should be appended, etc.

32. PLEASE SUBMIT AN INKED DRAWING ILLUSTRATING YOUR
USE OF NOTATION, AND ESPECIALLY THE CHARACTER OF
YOUR LINE SYMBOLS.

There were comparatively few responses from
authors to the above request. The two sketches
herewith presented are a composite of current
usage as gleaned from many texts, so far as line
symbols are concerned, with the exception of pro-
jection lines, which are recommended strongly to
be thin, full lines instead of the deadly time
consumer, the finely dotted lines used in many
texts. Your committee is conscious of the fact
that very few drawings are inked today in des-
criptive geometry courses, yet these sketches
were inked because better reproduction could be
obtained and because all texts are so printed.

In current text illustrations the massive, super-
wide line is definitely out, presumably because
if used in engineering drawing it would lead to
graphic inaccuracy.

Henry C. T. Eggers

William E. Street
Francis M.

The committee gives you this progress report with
a considerable feeling of apprehension. From our own
experiences in finding & common ground of agreement in
a number of places, when only the ideas and long-time
prejudices of five men were involved, it is obvious
that there must be manifested on the part of the great
multitude of authors and teachers of deseriptive
geometry a like spirit of generous yielding in order
that our major objectives may be realized.

Reference has been made to the recently adopted
standards for engineering drawing. It required many
years, eand the zealous effort of many minds, to sue-
ceed in establishing that very valuable code.

Although its worth is immediately comprehended, it is
recognized that it cannot be put into universal opera-
tion so quickly. It is observed, however, that each
new text appearing conforms in almost every respect to
its findings, which means that in only a comparatively
few years its influence will be nation-wide.

A similar guide for the unifying of notation and
nomenclature in descriptive geometry can be established
in time by the willingness, on the part of those of us
who in the past have held strong personal preferences
in regard to these matters, to agree to support a
reasonable set of standards at whatever cost. It may
be confidently predicted that whatever sacrifices are
nade today, the accomplished results will be thank-
fully appreciated by our professional posterity.

J. Howard Porsch
Frank W. Warner

Porter (Chairman)



Metal plate, pattern, and accessories used in metal pattern work.

Metal patterns connected with gate, spacer frame, outline pattern
for plate, and flask parts.

Hall and Kiley—
PATTERN DESIGN

A distinct advantage of this book is that it ap-
proaches the subject from the viewpoint of the en-
gineer. Also, the number of special problems afford
every student an opportunity to learn the principles
involved in efficient design work. Since faulty design
from a.production standpoint involves considerable
monetary loss and time delay, the efficient methods

outlined in this volume will prove very helpful.

In order to clarify -the subject matter, there are
200 excellently rendered line and half-tone illustra-
tions in this textbook as well as a progressive series
of 27 special problems. Prepared to develop the
student’s ability to visualize and design, the book can
be incorporated in various drafting courses and helps
to reduce shop work requirements. Because of the
close relation between Pattern Design and Molding
Practice, a description of Green-Sand Molding is pre-
sented in an early chapter to acquaint the students in

the way in which patterns are used.

Contents

Pattern Details: Molding Details; Materials Used in Pat-
tern Construction; Construction Work and Joints; Design
for Low Cost Production; Pattern Department Manage-
ment; Special Designs; Explanation of Work Required in
Planning Pattern Equipment; Problems in Pattern Design;
Glossary; Index.

193 pages, 514 x 84
227 illustrations
$2.50

Send for an Examination Copy

International Textbook Company
Scranton 9, Pennsylvania
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