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Just Published!

ENGINEERING
WRITING

Ann W, Sargent,

California State Polytechnic
College, Kellogg-Voorhis

Engineering Writing presents the
special fechniques and conventions
of preparing specific engineering
documents such as information re-
ports, proposals, instruction manuals,
specifications, and test procedures.
It considers the purposes of various
types of technical documents, the
conditions under which the docu-
ments are prepared and used, and
the general organization and style
used by many companies. 1970—
$5.95

ENGINEERING
DESCRIPTIVE
GEOMETRY

Theory and Application

H. Crane and J. Vogtsherger,
Milwaukee School of Engineer-
ing

To facilitate the development of
graphic communicative skills, this
book integrates graphic technique
with logical thinking and spatial
orientstion, Designed for use with
classroom instruction and a related
reference, the problems concentrate
on principles which are essential to
the development, refinement, and
presentation of solutions. 1969—
printed on green tint ledger paper—
$7.95—cloth

THE ENGINEERING
FUNDAMENTALS SERIES

Developed by

Virginia Polytechnic Institute

The ENGINEERING FUNDAMENTALS SERIES is spe-
cifically designed for a sequence of instruction that inte-
grates the traditional courses in Engineering Drawing and
Descriptive Geometry. Problems in the books on graphics
consist of both freehand and instrument drawings that
help the engineering student understand the application

of graphics to the engineering profession. All drawing
pages are printed on white ledger paper,

Graphics—Books |, 11, 1ll

Joseph B. Dent and W. George Devens

Virginia Polytechnic Institute
Graphics—Book | 1968--53.25
Graphics—Book Il  1968--%$3.25
Graphics—Book 1l 1969-—%$3.25

An Introduction to Computers
and Elementary Fortran—Book 1V

Robert C. Heterick and James H. Sword
Virginia Polytechnic Institufe

1969-$3.25

Notes on Graphical
Calculus and
Vector Analysis

D. H. Pletta and
W. George Devens
Virginia Polytechnic Institute

Notes on Graphical Calculus and
Vector Analysis supplements text
material used in the freshman en-
gineering course. Topics covered
include graphical calculus, vectors
and vector algebra, and hyper-
bolic functions. 1969— $1.25

PROBLEMS IN
ENGINEERING GRAPHICS
Series B

Billy R. Henry, Lamar State College of Technology

Problems in Engineering Graphics is designed for the begin-
ning student or those who have had drawing, Material was
selected for use in all fields of Engineering, and the problems
are designed in order that the instructor may select his own
method of presentation. 1968—5%3.75




The editor of your Journal was told not to
mention a statistic that was given in a report to
the executive comrmittee of the Engineering De-
sign Graphics Division. The reason given was
that this statistic would cause members towon-
der why they belong to ASEE. It seems that the
Division oificial who made this "request' wants
to hold merbers although there is no interest
in the activities of the organization nor benefits
to be derived from it, or he wishes to suppress
digsenting thoughts. Perhaps we must begin to
take stock of ourselves -- not only the officers,
directors and commitiee members, but every
member of the organization,

The purpose of any professional organi-
zation is to aid and assist its members in their
professional activities, Those who want no as-
gistance are notreally interested in the profes-
sion. Those who do want assistance must go
after it. The officers are not obligated to give
each member anything, The officers are, how-
ever, obligated to provide the ways and means
by which each member may receive the neces-
sary assistance for professional improvement.
Officers do not have the privilege to determine
what the members are to teachnor whether they

areto use methods prescribed by any individual.

Fach member doeshave the opportunity (through
the Journal, at meetings or by private corre-
spondence) to seek assistance or make sugges-
tions concerning methods, materials and sub-
ject matter relevant io our discipline. Those
who are seriously concerned with providing the
best engineering education to their students
would be interested in the ASEE; those who are
in our profession because they can do nothing
else are obviouslyunhappy with the Division and
the Society since they seem to be unable to get
something for nothing.

During recent meetings and through pri-
vate conversations with several'colleagues” we
learned that they are not getting '"what they are
paying for"”. When asked what they are paying
for there is no answer. When asked whether
they have a subscription to our Journal, the an-
swer is usgually "No'. When asked whether they
have ever writien for the Journal, the answer
is, most often, "No'. When asked whether they

Editorial Page

MEMBERS

have entered projects in the Annual Creative
Design Display the answer is usually "No".
When asked what they want of the Division, they
usually cannot answer. How can the Division or
the Society be of assistance to those who do not
seek it, and in fact, seem to refuse it?

The Division is now in the process of try-
ing to evaluate itself. There are two commit-
tees undertaking this enormous tagk. Oneis a
committee whose members are considerediobe
in the western part of the United States and an-
other inthe east. Although the commitiees con-
gist of only a handful of people, in reality every

member of the Division must take part in this
study. Each of us rnay be asked for opinions --

if so, give it. Should you feel that you would
like to make suggestions -- do so by writing to
William B, Rogers at Virginia Polytechnic In -
stitute or to Robert LaRue at Ohic State Uni-
versity., Constructive suggestions are always
beneficial to a progressive organization.

There are many members who may like
to write articles for the Journal, but are afraid
that their efforts may not be appreciated or
they cannot find a subject about which they could
write. Should one feel that their efforts would
not be appreciated, may we suggest that you
write the article and submit it to Professor Al
Romeo at Ohio State University for review. If
the piece is good, the Journal will print it; if it
ig not good, only you and Professor Romeo will
know. Should you be looking for topics, ask any
of your colleagues what type of information they
would like to have, or ask the editor ofthe Jour-
nal for suggestions. There is much that young
ingtructors, old instructors and the in-between
instruciors can write that is informative and of
interest to Journal readers. Take advantage of
this opportunity provided each member of the
Division.

Very often something may happen at your
school that should be publicized professionally.
That is one of the purposes for our Journal.
Perhaps your gchool had an "Engineers' Fair"
and the display that was prepared by your stu-
dents was judged to be the best. Shouldn't we
all know about it? An article, accompanied by

(continued on page 7}



It hasbeen apleasureto serve as a chair-
man of the Engineering DesignGraphicg Division’
during 1970-71, the beginning of a new decade.
Also, this was the beginning of the Division's
operation under the new name, Engineering De-
gsign Graphics Division.

Many problems arise during the admini-
stration of a large membership that is distribu-
ted throughout the nation and in foreign coun-
tries. However, we have found that the mem-
bers of our Division are eager to work together
towarda common goal of the continual improve-
ment of engineering education. Your coopera-
tion and support during this year is appreciated
by the Executive Committee and committee chair-
men who have been active with a number of
worthwhile projects.

It is fitting that the pro gress of our Divi-
gion be reviewed periodically. 'Thus, I will at-
tempt to review changes that have been agreed
to by our Executive Comimittee during the last
year,

First, it has been agreed that future mid-
vear meetings will be held at sites that are se-
lected {o offer the greatest convenience for
{ravel, accommodations and resources. The
Executive Committee will be responsible for
selecting the most appropriate locations for
these meetings; and these sites will not neces-
sarily be on college campuses or even in a col-

0//&’0%4’.%9:9
A Review 0f 1970-71

JAMES H. EARLE

lege town. This added convenience and the ap-
peal of the desirable meeting locations is ex-
pected to increase our aitendance at mid-year
meetings.

Secondly, plans are being made to gain
financial support from commercial exhibitions
at mid-year meetingsthat can be applied toward
the annual design display which has been short
of funds during the last few years.

Thirdly, a more systematic use of surplus
funds from the Engineering Design Graphics
Journal is being studied to more effectively ap-
ply these needed funds to our Division projects.
The design display, committee projects and
similar assignments are needs that are worthy
of financial support.

I have enjoyed the hard workof serving as
chairman of the Division and feel that a few
strides have been made to improve our organi-
zation. Past chairman seldom hold elected of-
fices in the Division after their term as chair-
men other than those regquired by the bylaws.
Consequently, my role with the Divisicn will be
that of a member rather than as an officer in
the future.

Thank you for your support and patience
during this year. I am sure that you will give
the same assistance to Percy Hill and to Bill
Rogers during their terms of office.

Houston Conventlon Hosts



NOW AVAILABLE—

A new edition of a leading

MACMILLAN text--

DESCRIPTIVE GEO

Fourth Edition

By E. G. PARE’, Washington State University;
R. O. LOVING and Ii. L. HILL, both of the lllinois
Institute of Technology

This new edition of a classic text is designed for the one-term
drawing course that usually follows engineering graphics or
technical drawing. The organization of the previous editions
has been retained because it follows the course outline. The
fundamentals of the science are presented in pedagogically
sound umits of work which should concur with class sessions.
Division of the material into relatively short, homogeneous
chapters increases its usefulness as a reference. Descriptive
Geometry Worksheets, by the same authors, follow the text
organization and introduce new principles in order of hoth
need and difficulty.

The Fourth Edition has been changed to include the follow-
ing features:

%. . . problems in pictorial form—the form of graphic com-
munication often used by the designing engineer. These pic-
torial projects will serve both to reinforce the related ortho-
graphic principles and, more importantly, to stimulate the
development of the student’s depth perception and visualiza-
tion ability. This original material has heen thoroughly stu-
dent tested.

@New problem layouts have been added or substituted
throughout and new self-testing problems have been added.

@ The notation system has been simplified by elimination of
most of the superscripts associated with the point and line
identification.

©The decimal system of dimensioning is now used throughout
all of the text material, practically all of the drawings, and
on over 50% of the problem layouts.

@ All shaded figures have been airbrushed.

1971 392 pages $7.95

MIETR

CONTENTS

Orthographic Projection

Primary Auxiliary Views

Lines

Planes

Successive Auxiliary Views
Piercing Points

Intersection of Planes

Angle Between Planes

Parallelist

Perpendicularity

Angle Between Line and Oblique Plane
Mining and Civil Engineering Problems
Revolation

Concurrent Vectors

Plane Tangencies

Intersections of Planes with Solids
Developments

Intersections of Surfaces

Shades and Shadows

Perspective Projections

Conics

Map Projection

Spherical Triangles

Review

Appendixes

A series of worksheets
coordinated with the text:

DESCRIPTIVE GEOMETRY

WORKSHEETS
Series A, B, and C

By the above authors

Series A, Third Edition, 1968, 77 sheets, paper............ $4.95
Series B, Second Edition, 1966, 76 sheets, paper............ $4.95
Series C, Second Edition, 1967, 72 sheets, paper............ $4.95

Solutions Manuals are available, gratis.



ENGINEERING CLASSICS FROM

MACMILLAN
ARCHITECTURAL GRAPHICS

Second Edition

By C. LESLIE MARTIN

While retaining the features that led to the First Edi-
tion’s wide acceptance, this classic text has been thor-
oughly revised to reflect some of the many advances that
have occurred in the architectural graphics field since its
publication.

The Second Edition features:

*New introductory material and terminology in the sec-
tion on paraline drawings.

* More attention to perspective drawing of interiors and
simpler methods for some perspective constructions.
* A new chapter on variations of light and shadow that
forms a transibon between shadow construction and
rendering while emphasizing simple considerations that

are basic to good rendexing.

* More illustrations which present a better variety of tech-
niques in the chapter on renderings,

* An excellent chapter on architectural models that in-
chudes illustrations of the basic types and uses from a
number of sources.

* Changes throughout in explanatory lettering, shading,
drawings, and text. These improve the coordination be-
tween text and illustration and make both clearer.

Architectural Graphics is designed for the general course
of the same name. It includes enough material for sepa-

rate courses on Paraline Drawing, on Perspective, or on
Shades and Shadows.

1970 239 pages $9.095

DESIGN GRAPHICS

Second Editien

By C. LESLIE MARTIN

This text is the most complete and comprehensive treat-
ment of graphic representation available. The concepts
and information necessary for understanding the drafting
process of developing a design are presented in step-by-
step fashion. The book begins with a discussion of draft-
ing equipment and its correct use and proceeds to the
treatment of lettering on drawings, the most wuseful
methods of representing objects by drawings, and tech-
niques of rendering.

1968 307 pages $9.95

TECHNICAL DRAWING

Fifth Editien

By the late FREDERICK E. GIESECKE; the late
ALVA MITCHELL; HENRY CECIL SPENCER, Pro-
fessor Emeritus, The lllinois Institute of Tech-
nology; and IVAN LEROY HILL, The lllinois In-
stitute of Technology

The leading text in its field, this book has been thorough-
ly revised according to the latest USA Standard Drafting
Manual, Y 14, inchading the American Standard on Di-
mensioning and Tolerancing for Engineering Drawings.
Technical sketching and decimal dimensioning are em-

phasized. More than half the book is devoted to illustra-
tions and problems.

1967 882 pages $9.95

ENGINEERING GRAPHICS

By the late FREDERICK E. GIESECKE; the late
ALVA MITCHELL; HENRY CECIL SPENCER; IVAN
LEROY HILL; and ROBERT OLIN LOVING, The
lllinois Institute of Technology

Based largely on the authors™ classic text, Technical Draw-
ing, this book incorporates an all-new section on descrip-
tive geometry that covers points, lines, and planes; paral-
lelism and perpendicularity; developments; line and plane
tangencies; cartography, geology, and spherical geometry;

and graphical vector analysis. Valuable appendices, illus-
trations, and problems are included.

1969 881 pages

ENGINEERING GRAPHICS
PROBLEMS

Seyies 1

$10.95

By HENRY CECIL SPENCER, IVAN LEROY HILL,
and ROBERT OLIN LOVING

1969 114 sheets paper $5.95

Write to the Faculty Service Desk for examination copies.

THE MACMILLAN COMPANY
Riverside, New Jersey 08073

In Canada, write to Collier-Macmillan Canada, Lid., 11258 Leslie Street, Don Mills, Ontario




In Ghe Division
Election Results 1971-18972

Ballois were counted todetermine the re- Secretary
sults of the election of Divigion officers for the Z. CLAUDE WESTFALL
year 1971-1872, Approximately 250 votes were University of Maine

cast out of about 1000 members, This seems to . .
. . Circulation Manager & Treasurer,
be a poor voting turncuf; however, it serves to - ; - -
elect excellent individuals as our new officers Engineering Design Graphics Journal
: ROBERT J. CHRISTENSON
Those who were elected are as follows;

General Motors Institute

Vice Chairman Director
WILLIAM B. ROGERS EDWARD V. MOCHEL
Virginia Polytechnic Institute Uuniversity of Virginia

A Northeastern University student
Preparing hls school's display at
Penn State.

Frofessor LaRue and hls student Professor Stearns preparing the
asslstants relaxing after hours Dartmouth exhibit for the Creative
of preparation for the Creative Design Display at OChioc State.

Design Display at QOhlo State.



Perspective

PROFESSOR PHILIP 0. POTIS

(From the Ann Arbor News, Thursday, Decem -

ber 17, 1970)

Philip O. Potts, 76, University of Michi-
gan Professor-Emeritus of Engineering Graph-
ics and a founder and former manager for 21
vears of the Ann Arbor Symphony Orchestra,
collapsed and died of a heart attack Wednesday

afternoon in a University of Michigan parking lot.

He and three other musicians. in 1928,
formed the musgical group which grew into the
civic orchestra, He was also instrumental in
organizing the Michigan Association of Civic
Orchestras, and had gerved as its secretary-
treasurer, executive secretary and acting pre-
gident.

Born on August 23, 1894, in Ridgeway,
Michigan he first came to Ann Arbor in 1912 to
enroll as a freshman at the University of Mich-
igan. Professor Potts earned his bachelor's
degree inMechanical Engineering from the Uni-
versity in 1916, and a master's degree in Hy-
draulic Engineering in 1944,

He joined the University of Michigan fac-
ulty in 1923 as an assistant professor in the
College of Engineering and was promoted to as-
sociate professor in 1848 and to full professor
in 1963. He retired in 1964 after serving 40
vears on the faculty.

Before returning to Ann Arbor to join the

U of M faculty, Professor Potts served as a cost

statistician for the Michigan Central Railroad,

worked as an engineer for various other firms,

and taught =zt the Prati Institute in Brooklyn,
New York and at Wayne State University.

MEMBERS {continued from page 2}

pictures, sent to John Kreifeld at Tufts Univer-
sity will find its way into print, Every profes-
gsional member of the Engineering Design Graph-
ics Division of ASEE has an obligation to him-
self and his students to improve hisprofessional
capabilities.

No individual can cause the American So-

Professor Potts served as alieutenant and |
captain in the United States Army from 1917 to |
1919 during World War I, and from 1925to 1840, |f
He served as acting chairman of the Ann Arbor |f
Recreation Department's adult activities com-
mittee. He was a member of the American So-
ciety for Engineering Education and had served
as consultant to the American Institute for De-
sign and Drafting.

He was the author of various ariicles and
books, including "Power", 'Machine Design',
"Music Educators Journal', withR. T. Lindicoat
"Laboratory Manual of Materials Testing”, and
"Engineering Statics',

A former member of the University of
Michigan Marching Band while & student and a
participant with the Alumni Band at Michigan
football games for many years. He played for
more than 40 yvears from the time of its found-
ing as a quartet at the First Meihodist Church
and through its rapid growth into a community
and then a civie symphony to the present.

Instrumental in its growth, he had served
asg its business manageruntil 1953,

He is survived by Mrs, Nina (Armstrong)
Potts to whom he was married since 1920. He
was preceded in death by a daughter, Dorothy,
on December 28, 1064.

Memorial services were held on Friday,
December 18, 1970 at the First United Metho-
dist Church.

clety for Engineering Education nor ite Engineer-
ing Design Graphics Division to be beneficial for
any other individual. 'The Society and the Divi-
sion is onlyas effective as its membeirs demand
them to be. It is, now, your obligation to re-
ceive professional information and/or assist-
ance through these channels and activities that
are provided for your benefit.



PROPOSED ASEE ORGANIZATION

After due deliberation, including consid-
eration of all comments submitted by members
of the Bociety over the past year, the Board of
Directors, at its meeting in January, unani-
mously adopted the draft of a new Constitution
which will reflect its decisiond on restructuring
the Society, This new Constitution appeared in
the March issue of ENGINEERING EDUCATION
for ratificationbythe total membership of ASEE,

PROPOSED ASEE OHGANIZATION

Offiser Structure

EXECUTIVE COMMITTEE

Officer Term Remarks
Presgident One year Automatic succession fron
President Elect
President Elect One year Elected by individual
membership
Vice-President, Finance One year KElected by individual
{&chairman, Finance Comm, ) membership
(May succeed himself}
*Vice~President,Geographic One year BElected by Board of Directors
#Vice-President, Professional One year Elected by Board of Directors
Interest
¥#Chalrman, Projects Board Indefinite Elected by Board of Directors
it . .
##Chogirman, Long Range Indefinite Elected by Board of Directors

Planmning Committee

#%Bxecutive Director Indefinite Appointed by Board of Directors

#* One designate First Vice-President and one Second Vice-Fresident
by vote of Board of Directors

*#*  Without vote

BOARD OF DIRECTORS

Qfficer Term Bemarks

President One year Automatic succession from
Pregident Elect

President Elect Cne year Elected by individual
membership

Past Presldent One year Automatic succession from
Fresident



BOARD OF DIRECTORS {continued)

Vige=FPresident, Finance

One year

(May succeea himself)

Chairman, FProjects Board

Chairman, Long Range
Planning Committee

Execntive Director {w/o vote)

Chalrman of Sections,
Zone I

Chairman of Sections,
Zone II

Chalrman of Sections,
Zone III1

Chalrman of Sections,
Zone IV

Chairman, GCouncil for
Teaching & Learning

Chairman, Council for
Graduate & Continuing
Education

Chairman, Council for
Public & Specialized
Services

Chairman, Council for
Professional & Technical
Education

Chalrman, Englineering
College Council

Chairman, Technical
College. Council

Chalrman, Affiliate and
Azsociate Member Council

Chalrman, Industriasl
Member Council

Chairman, Government
Member Council

Chairman, Englineering
Research Council

Indefinite

Indefinlte

Indefinite

Two years

Two years

Two years

Two years

Two years

Two yaars

Two years

- Two years

Two years

Two years

Two years

Two years

Two years

Two years

Elected by individual
membership

Elected by Board of Directors

Elected by Board of Directors

Appointed by Board of Dlrectors

Elected by individual
members in Zone I

Elected by individual
members in Zone II

Elected by individual
members in Zone IIIX

Elected by individual
members in Zone IV

Elected by individual
membership

Elected by individual
membership

Elected by individual
membershlp

Elected by individusal
membership

Elected by representatives
of Engineering College
menbers

Elected by representatives
of Technical College
members

Elected by representatives
of Affiliate & Assocliate
members

Alected by representatives
of Industrial members

Elected by representatives
of Government members

Elected by representatives
of all particlpating
ingtitutional members
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Makeup of Counclls of Divislons.

COUNCIL for TEACHING & LEARNING

Divisions;

Cooperative Education

Educational Research & Methods
Engineering School Libraries



Councils of Divisions (continued)

COUNCIL for GRADUATE & CONTINUING EDUCATION

Divisions;

Continuing BEngineering Studles
Graduate Studies

COUNCIL for PUBLIC & SPECIALIZED SERVICES

Divisions; International
Liberal Studles
Helations with Industry
Costituent

Committees;

Bthics & Legal Phases

COUNCIL for FROFESSIONAL & TECHNICAL EDUCATION

Divisions; Aercspace

Agricultural Engilneering
Architectural Engineering
Chemical Engineering

‘Civll Engineering

Electrical Engineering
Engineering Deslgn & Graphlcs
Engineering Economy :
Environmental Englneering
Industrial Engineering

Instrumentation

Materials

Mathematlces

Mechanlcal Engineerlng

Mechanios

Mineral Engineering
Nuclear Engliheering

Physlecs

Technical Institute

Constituent
Committees;

Biomedical Engineering

Education in Acoustics
Energy Converslon
Ocean Engineering
Textlle Engineering

Two Move On

Congratulations are in order for Profes-
sor George Devens at Virginia Polytechnic In-
stitute. George took advantage of the opportu-
nity to acquire the services of our new Division
Vice Chairman, BILL ROGERS. Bill is retiring
from the United States Military Academy as of
August of 1971 and will report as an Associate
Professor of Engineering Fundamentals to VPI
in September ----- after assuming the position
of Vice Chairman of the Division.

10

Condolences may be in order for Profes-
sor JimEarle on the loss of one of his fine staff,
Professor RICHARD VOGEL will be going to
Western Washington State College in Bellingham,
Washington. e will be responsible for the en-
gineering graphics program in the Department
of Technology.

Our best wishes to BILL ROGERS and
DICK VOGEL on their new positions.



to Solve

H, NIAYESH

The following letter was received by the
editor from Mr. H. Niayesh, the head of the
Engineering Graphics Center at Arya - Mehr,
University of Technology in Tehran, Iran,

TR TUABE SO ARSI TEL TR MR

Dear Sir,

I have only receuntly received the Winter
and Spring issues of your Engineering Design
Graphics Journal,

To the article "Solution To A Class Of
Problem Involving Dihedral Angles' I take the
liberty to comment as follows:

Although the solutiongivenby Mr. Thomas
Thorsen is original and interesting, I wonder
why problem ! should be solved in such an in-
convenient manner when the following easy so-
lution, without the use of auxiliary projections
is available,

Another Method

Dihedral Angie Problems

With point B as the vertex of a right
circular cone having its base on the H-
plane, we draw the FandH projections
of the cone with a vertex angle of 120°
Finding the H-trace of the line AB,i.e.
point T, and drawing a tangent from Ty
to the horizontal projection of the cone
base, the point of tangency, C, is found.
The points A, B, and C define the plane
required.

The second example could be handled first
in exactly the same manner as given in figure 3
by Mr. Thorsen and then solved as mentioned
above.

Very truly yours
H. Niayesh

Head, Eng.Graphics Centre

11



HIGH TIME
TO TEACH AGAIN

W. GEORGE DEVENS

"When they start paying me for teaching,
['l learn to teach.'" Thus has spoken a young
member of our faculty. Who among you has not
heard similar comments from colleagues at your
own institutions ?

Recently, the Governor of the Commonwealth
of Virginia, the Honorable Linwood Holton,
speaking to the Association of Virginia Colleges,
said, "I do not believe that muchof the so-called
student rebellion is an actual revolution. Rather
it may simply be a reaction against the doctrine
of 'publish or perish'and research grants above
all, The students may be telling us that they
believe a university should return to its first
and foremost function ----- to educate, "

The Asgociation of American University
Professors and the Association of American
Colleges are currently sponsoring a program to
improve college teaching, Apparently, then, the
need for improvement inundergraduate instruc-
tion is duly recognized by students, faculty, and
administrators alike. What can be done to sat-
isfy this crying need?

The answer lies, as Governor Holton has
indicated, in a return $o our basic mission----
----education, Education involves provision of
an environment for learning., Within this envi-
ronment, there must be room for the develop-
ment of new ideas and their communication to
others, But first our students must learn basic
concepts and this is best accomplished through
excellence in instruction -- good teaching at the
undergraduate level.

In our efforts to bring honor and glory to
our instifutions, we seek to attract those indivi-
duals whose record indicates a marked degree
of success in research and publication; or those
who may attract substantial grants to support
both themselves and the institution. There is
nothing wrong with this approach unless it acts
to the detriment of good teaching.

When we overemphasize research and puh-
lication, is it any wonder that our young faculty
react as they do? They sense, immediately,
that their personal progress will be dependent
on their success in these areas while little or
no premium isattached to excellence as ateach-
er,
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Virginia Polytechnic Institute

We recruit and hire new fzculty on the ba-
sis of degrees, experience, publications, etc.
Do we ever take the trouble to check a man's
ability to teach ? Dces it really matter ? Stu-
dents seem to feel that it does.

In most states, a teacher musi be certified
before instructing inthe elementary and second-
ary scheols. No suchregquirement exists at most
of our institutions of higher education, nor may
it be advisable. However, it would seem rea-
sonable to expect that a faculty member be pro-
ficient at teaching. Our students certainly ex-
pect it.

A new faculty member generally arrives on
campus just prior to the start of fall classes
and is given a course or courses to teach. He
may not have any previous experience in the
classroom or with the courses. Surely, we could
not reasonably expect very satisfactory per-
formance in such a situation. Yet we see it re-
repeated year after year.

As a first step to improve teaching, could
we not require that every new teacher take or
have taken a couree in'"Methods of Instruction' ?
He would, then, as a minimum, have been ex-
posed to teaching techniques and proper lesson
preparation. Next, let's bring him into his new
environment during the preceding summer, pay
him for his tirme, and thus give him the opper-
tunity to adaquately prepare for his vital agsign-
ment. You would not attempt to drive a car in
traffic withott prior instruction and practice;
why then, ask a man to teach without adaquate
preparation? -

Finally, let's provide the incentive for good
teaching. Personal satigfaction at a job well
done is not sufficient. Good teaching must be
encouraged and supported by more than an occa-
sional faculty award. Department heads, deans,
and administrators must make it quite clear that
excellence in instruction will be rewardedtothe
same extentas research and publication efforts.
Until this is done many faculty will continue to
give little effort fo their teaching role, cheating
both themselves and their students in the pro-
cess. It's high time to get back to our basic
function.



BOB STEDFELD

Editor, MACHINE DESIGN

WILL TECHNOLOGISTS
REPLACE ENGINEERS?

"Reprinted from MACHINE DESIGN, Jamary 21, 1971.

Copyright,
Cleveland, Ohio"

The number of degrees in engineering
technology willymushroom in the next ten years.
Over 70 engineering schools have started four
year programs in engineering technology, with
more to follow,

Theoretically, engineering technology is
a distinet and different field from engineering.
Engineering technologists willbe concerned pri-
marily with the application of scientific and en-
gineering methods. Engineers, on the other
hand, will be concerned with the development of
such methods ~--- or so the theory goes.

Engineering technology has been created
because engineering schools accent science and
mathematics in present engineering curricula.
Thus, the degree in engineering willbe reserved
for the four-year graduate with a strong math/
science/analytical background.

Industry has found thai these graduates
have difficulty fitting into prosaic, engineering
jobs. They tend to orient themselves toward
research and scientific analysis. But 50 to 70
percent of all engineers, according to Fred
Landis of New York University, do work which
has "=z high degree of near-repetitiveness' and
"demands little interms of science-based knowl-
edge or even in terms of being up-to-date. "

The engineering technelogist will meet in-
dustry's demand for men who can perform these
prosaic tasks. The pragmatic technology cur-
riculum will resemble, strangely enough, the

1971, by the Penton Publishing Company,

engineering course of twenty years ago. {The
two-year associate degree will continue astech-
nician-level training.}

There will be, we feel, great confusion.
Educators will try to maintain that engineering
and engineering technology are differemi. But
engineers and employers may not bother abotrt
such fine distinctions. Both types of graduates
may well be lumped together as "engineers”
since, after all, both have taken four - year
courses leading to a baccalaureate degree.

If the differentiation is successfully main-
tained, engineers could wind up as an elite class
--- and technologists as second-class citizens
doing the grubby tasks,

If the differentiation is not maintained --
-—- a more likely possibility, we feel ---- the
addition of technologists to the engineering work-
force could lead to lower salaries for ''engineers”
and a general decline in status of the engineer-
ing profession. In either case, it's a sure bet
that technologists will replace many engineers.

Practically speaking, the trend can't be
stopped. Industry says it needs technologists.
FEducators are responding by mass-producing a
new educational product. While the action might
be regarded in some quarters asg a return to
educational sanity, it could also shaiter the
hopes of engineers who have their eyes on that
golden dream of upgrading engineering to an
elite- status profession.

AIDD ANNUAL MEETING

Our colleague, Wally Reynolds, will be
using the experience afforded him by the Engi-
neering Design Graphics Division to host the An-
nual Seminar and Membership Meeting of the
American Institute for Drafiing and Design.

The meeting will be held at the California
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State Polytechnic College in San Luis Oblspo
between Wednesday, August 25 and Friday, Au-
gust 27, 1971, Anyone who may desire further
information may do so by contacting

Professor Wallace Reynolds

California State Polytechnic College

San Luis Obispo, California 93401



IN

RICHARD F. VOGEL
Texas A& M University

As a teacher of engineering graphics, I
have periocdically asked myself whether I pre-
sented the subject matter of the coursesIam
teaching in a manner that provides for optimum
understanding by the students with a minimum
of time involved in presentation ? The reason
for this question should be evident if you can
read between the lines, Engineering graphics
isbecomingless of a subject in which the teach-
er has time to belabor the details of drafting
techniques in lettering and line work along with
multiple exercises of repetitive nature, The in-
clusion of engineering design and subsequent stu-
dent projects along withorientation into the var-
ious branches of engineering expertise have be-
come integral parts of the current freshmanen-
gineering graphics curriculum. With all this in
mind it becomes more evident that evaluation of
instructional presentation methods is essential
in order that the desired course content be taught
in the amount of time available.

Another factor that enters into the situa-
tion is that continmuing administrative pressure
to reduce the mumber of credit hours a student
is required to complete for graduation in engi-
neering. As recent experience has informed us,
this reduction in required hours for graduation
hagtended to weed out the practical courses and
emphlasize the theoretical. Consequently, it is
essential that engineering graphics educators
provide the best program that we are capable of
producing in the instructional time allotted.

Letus goback to my original question. Do
you present the subject matter of your courses
in a manner that provides for optimum student
understanding with a minimum of time involved
in the classroom presentation? Do not misun-
derstand this question. It does not mean that we
should drop what we are presently doing in the
classroom and engage ourselves in self-taught,
high pressure, rapid action door to door sales
campaigning. I am saying that we should peri-
odically reflect back on our teaching and deter-
mine whether improvements could be made in
our instructional methods. To add emphasis to
the need for more effeciive and efficientinstruc-
tional methods, I quote the following paragraph

VISUAL COMMUN
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from "A Teachers Guide to Instructional Mate-
rials, "' published by the Scott Educational Divi-
sion of the Scott Paper Company in 1970:

"For many reasons, a teacher's role
todayis not an easy one. Classes are
generally large., Frequently, there
are wide variances in the ability lev-
els of students. It is becoming more
difficult to grasp and hold the atien-
tion of students because of their over~
whelming exposure to out - of ~ school
mass communications. The amount
of subject information that a teacher
must comrmunicate increases daily.
Add to this gituation such barriers to
pupillearning as: psychologicalblocks,
referent confusion, daydreaming and
physical discomfort. The difficulty of
the teachers task is apparent. "

Probably the least prevalent problem we
have in the field of engineering graphics is that
of determining what subject matier should be
taught. However, some difficulties arise in de-
termining how or with which form of media we
canperformthe most effective job of presenting
the gubject. Several years agothis problem was
a relatively minor condition due to the limited
mumber of media methods available. The teach-
er had a choice of chalkboard, printed material,
lantern slides and models, all of which you could
prepare yourself without excessive cost. To-
day, we have mumerous methods available if we
just had fhe money to purchase them.

If financial consideration was of no con-
cern, the classroom could be equipped with au-
dio=tutorial facilities in which each student will
have access to an individual work station where
he could press several buttons to program his
instruction for the unit he wished t{o continue or
proceed with, He would perform his student ex-
ercise on a sensitized work platformand receive
immediate feedback on his progress. Anothet
approach might be to provide scheduled lectures
through closed circuit television in which the
student receives instruction either in his doem
room or in a lecture hall with several hundred



other students. Following the lecture he would
have access to laboratory facilities in which he
could receive individual assistance if the stu-
dent deemed it necessary.

Getting back to ground level, these meth-
ods will undoubtedly become available sometime
in the future, but most of us must use what is
presently within our economic grasp. Several
types of well known media are presently avail-
able and can be adapted to classroom use with
limited financial outlay. These include the use
of: overhead projectuals; 33mm slides; 35mm
film sirips; super 8 and 18 motion pictures and
film loops; and cassette tape players and rec-
orders that can be used in conjunction with any
or all of the above mentioned visual media in
presenting prepared lectures on selected sub-
jects. You might even consider using 3D stereo
viewmastersand/or programmed instructionlab
manuals on an individual student instruction
program.

INSTRUCTIONAL RESEARCH

Several research projects have been con-
ducted within the past decade in "engineering
graphics to evaluate the efficient utilization of
instructional time and teaching effectiveness of
selected visual and sudio-visual media. Statis-
tical analyses of experiments using control and
experimental group comparisons have indicated
that some media provide more effective, time
gaving instruction than the conventional chalk-
board lecture-demonstration method. The fol-
lowing is a brief summary of investigators and
and the outcomes of their research.

Clayton Chance, at the University of Tex-
as, conducted an experimental study to evaluate
the use of color iransparencies and overhead
projection in teaching engineering descriptive
geometry. Conclusions drawn from ihis exper-
iment indicated that: student performance was
increased through the use of transparencies:
presentation time was reduced appreciably al-
lowing for more time with individual instruction
and assistance: faculty and student acceptance
of the media form was unanimous.

H. M. Nealy, at Kansas State University,
conducted a study to design and develop trans-
parent overlays for teaching engineering graph-
ics. TFrom the data collected, Nealy concluded
that through the use of overhead transparencies
instructional methods benefited from increased
continuity of subject content beiween instructors
and new faculty members adjusted to the course
material more rapidly. In addition, instruc-
tional presentation time was reduced by one-
third to one-half.

s
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Demnis €. Nystrom studied the use of
16 mm animated film in selected subjects of
engineering graphics at Texas A & M University.
Nystrom determined that students learned and
retained more of the instructional content through
the use of animated movies. Student interest
was enhanced by this method.

Ronald D. McCage made use of 35 mm
slides and models in introducing descriptive ge-
ometry corcepts at Texas A &M University.
McCage used these materials as a supplement
to the regular classroom instruction which uti-
lized the lecture - demonstration with overhead
color transparencies. Emphasis was placed on
presentation of engineering applications of de-
scriptive geometry through supplemental slides
ghowing construction site work, terrain table
and models. The study indicated that slide sup-
plemented clagsroom instruction has significant
qualities compared to the control method. Vis-
ualization was improved along with student in-
terest and understanding of descriptive geome-
try fundamentals, The method did require ad-
ditional time in presentation, however the ben-
efits of this supplemental inclusion were deter-
mined to be of more importance, The students
accomplished more during the semester through
application of this method.

Regardless of the media method applied
to a particular subject, it is essential to lay out
plans for your media and establish some stan-
dards in regard to objectives of presentation.
Assuming the students already have a textbook
for reference and a reasonably good student
layout workbook for application of principles
presented, you should make use of efficient and
effective methods of presenting the concepts and
procedures necessary for the students to ac-
complish successful solutions to the layout prob-
lems.

PREPARATION OF TRANSPARENCIES

The following procedure is recommended
for the preparation of overhead transparencies
and maybe used for other media preparation as
well, The problems should be broken down into
the necessary basic steps for solution. Individ-
ual problems should be sketched out fo a rea-
sonable scale and proportion. A good standard
format for most media reproduction has a size
of two vertical to three horizontal. This size
can be applied to slide and motion picture pro-
duction as well as to overhead transparencies.

When preparing overhead transparencies,
it is most egsential that your projectuals fit the
stage size of your projector. If commercially
available frames are to be used, the size of the
exercise should not overlap the edges. The
rmaster or complete solution should be drawn in



ink on a good grade of dimensionally stable pa-
‘per or film. At this stage you should isolate
the steps to solution by overlapping the master
and tracing in ink the initial problem and each
step to solution on seperate sheets of tracing
paper. Registration marks should be placed on
the corners of all sheets so that alignment of
transparencies will be a simple task when as-
sembling the overlays. If color transparencies
are to be used in a series, it is helpful during
processing to have the color name printed on
the outside edge along with the step number. Be
sure that all steps are located on the overlay in
a convenient place to read when presenting your
lexture. In addition, you will find it helpful to
print on the transparency the page number({s) on
which text reference may be located by the stu-
dent for the topic being presented.

Titles and notations on the transparency
need to be large enough to be easily read from
any place in the classroom. Some experimen-
tation should be conducted to determine the op-
timum size of lettering. This can be accom-
plished by printing several sizes of lettering on
a sample transparency and checking them outon
the projector in the classroom. Don't make the
mistake of producing several sets of projectuals
and find the lettering too small A recommend-
ed rhinimum size is3/16inch letiers and numer~
als; titles should be larger.

Color transparencies using Diazochrome
prints provide a permanent teaching aid, Diaz-
ochrome film can be exposed and developed in
most ozalid or blueline printers. Processing of
this film requires slowing the machine speed
considerably and varies according to color.
When printing several transparencies at opne
time, it is advised to print all sheets on the
same color at the same time to avoid problems
in changing the exposure time.

Transparencies that dre tobe used sever-
al times should be mountedon a frame, prefer-
ably a commercially prepared [rame designed
for use on the stage size of your overhead pro-
jector. Of the two basic types of frames avail-
able, plastic and cardboard, the plastic frame
is more durable. The base mount or title sheet
should be permanently taped to the frame and
the overlay sheets hinged from one edge. Hing-
ing of overlay sheets can be accomplished with
either commercially available hinges or Magic
Mending transparent tape. It is not advisable to
staple transparencies fo the frame due to the
fact that the staples tend to tear or scratch ad~
jacent transparencies when filed in storage.
File numbers should be marked on each projec-
tual with a felt marking pen. The last step of
assembling your transparencies should be to
mount a sheet of 81/2 x 11 construction paper
on the bottom of the frame. This sheet will pro-
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tect your transparency from tears and scratches
in file storage.

Flgure 1

Transparent overlay projectual. Base mount
is black with colored overtays permanently
mounted on a plastic frame. Overlays hinge
on right side,

Thermofax transparencies mayhbe used in
the same manner as Diazochrome film, the dif-
ference being that Thermofax will not give you
colored lines. Thermofaxhas a seriesof trans-
parency material that prints a black image on a
colored transparent background. The colored
background tends to tone down the harshness of
the bright white especially if the room is dark-
ened during projection. A distinet advantage of
Thermofax t{ransparencies is that of preparing
from workbook layout problems. Projectuals
may be made directly from a printed layout and
problem solutions canbe sketched or drawn with
reasonable accuracy using projection pens or

e
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Figure 2

Basic materials for demonstration
and construction on the overhead
projector.



pencils, A small inexpensive drafiing machine
can be adapted for use on the overhead project-
or for use with the layout transparency. The
drafting machine can be used very effectively
when accompanied by an assortment of temp-
lates, triangles, transparent scales, dividers
and a pencil compass. This combination of in-
struments provides an effective means of pre-
genting descriptive geometry subjects.

Most overhead projectors are equipped
with acetate rolls, The simple procedure of
glipping your layout transparencyunder the roll
acetate will provide an ideal arrangement for
construction as you go, and eliminates the need
to clean up the layout transparency after each
use. This does require that the acetate roll be
every week or so, but this can be accomplished
without great difficulty. I suggestyou make sure
that all pens or pencils used on any transparency
be water soluble and will not leave permanent
marks on the acetate when left on the roll for
any period of time.

Figure 3

Thermofax transparencies of layout problems
showing construction procedure with drafting
equipment on the overhead projector,

Projection pens may be obtained in a va-
riety of colors. The pencil form tends to be
more satisfactory in that the lead does not dry
up and discontinue to flow while you are in the
middle of your presentation.. Once again, make
sure what ever pen or pencil you use is water
goluble and can be removed easily after a pe-
riod of a week or more.

CLASSROOM ARRANGEMENTS

The classroom arrangement of projector,
screen, teacher and students needs to be a major
consideration for effective use of any visual aid
It is preferred tohave the projector permanent-
ly assigned to the classroom and left there at
all times, Notonly will it be available when you
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need it, but you will find the cost of replacing
projectorbulbs due to moving the machine around
to be an economic asset. The projector should
be placed on a portable stand so that you could
adjust your projected image for special case sit-
uations.

Figure 4
Classroom arrangement of screen
and projector.

The screen should belarge enough to pro -
ject an image that can be easily viewed by all
students. Of the three basic types of screen
{glass beaded, lenticular and matte surface) the
matte surface is recommended because if re-
flects light evenly to all areas of the room and
gives a sharper image definition. The screen
should be suspended from the ceiling and located
an adaguate distance from the front wall of the
room so that the bottom of the screen may be
anchored back against the wall to compensate
for keystoning of the projected image of your
overhead projector. The image should not pro-
ject trapezoidal if you want your students to pay
attention to what vou present. There is nothing
more frustrating than having someone tell you
this line is perpendicular to another and it ob-
viously appears at an angle. The transfer of
vigual images in descriptive geometry or any
other graphics subjectis tough enough fora stu-
dent without the teacher showing an inept exam-
ple.

Most graphics classrooms are provided
with an abundance of light with plenty of natural
exterior lighting. It is not necegsary for over-
head projection to have the room darkened ap-
preciably. In other words you will not need
blackout screens to cut the natural light, but it
is preferred to reduce light intensity somewhat,
Overhead projection is most effective in slightly
subdued lighting where the students cansee {o
work as well as see the projected presentation.
Of course, if you plan to use a multi-media in-
structional procedure, it will be necessary to



darken the room so arrangements should be
made according to your methods.

Versatility of the overhead projector pro-
vides some distinct advantages for the engineer-
ing graphics teacher. Through the use of the
Xerox and Thermofax processes you may bring
tothe classroom manyitems that would normal-
ly have to be shown by printed material or pho-
tographed and projected through 35mm slides.
ITMustrations in texts and reference books may
be reproduced and projected. FEven photohraphs
with good contrast may be prepared in this man-
ner., Charts and graphs from technical reporis
and jourmals as well as drafting standards may
be projected and discussed without breaking the
students train of thought by having him thumb
through pages to locate a particular page of in-
formation. Preparation of transparencies by
this process involves having aXerox copy made
of the item you wish to project, then making a
Thermofax transparency from the Xerox copy.
High contrast black and white photographs may
be reproduced if a screen is used in the Xerox
process. You will find that some experimenta-
tion ig necesgsary to accomplish satisfactory re-
sults with photographs but it can and has been
done.

Mention was made that the projector stand
should beportable for image adjustment on spe-
case projectuals. By moving the projector to-
ward or away from the screen, the image pro-
jected may be reduced or enlarged. Changing
the projector position will create some keystone
effect on the image but as long as the adjust-
ment is not too radical the keystoning is negli-
gible., If your students make use of flip charts
in presentations of design problems, the over-
head projector canbe used to enlarge the charts
ordrawings. Tracingthe item to be enlarged on
the acetate roll then projecting the image on to
the flip chart paper taped to & wall provides an
easy method of preparing an cutline of the ne-
cessary details to the desired size. Colored
construction paper or felt pens can be applied
to create an effective visual aid,

Color may be added to any projectual or
transparency through the use of transparent
colored pressure sensitive materials. This ma -
terial is available in sheet or line form and can
be specially prepared for use on the overhead
projector. This must be done by photographic
process and cost is a factor that can become
prohibitive if you plan to use many projectuals
prepared in this manner.

MULTI-MEDIA APPROACH

The faculty of the Engineering Design
Graphics Department at Texas A&M University
make use of the multi-media approach in virtu-
ally all subjects taught within the departmeunt.

18

Overhead transparencies are used for the major
portion of graphics instruction. A file contain-
ing over 200 department prepared transparen-
cies isavailable in each of five classrooms. All
transparencies are filed according to text ref-
erence location. '

Pigure 5

Permanent classroom storage of transparencies
filed by textbook reference page location.

Figure 6
Explanation of Visiting Engineer program

organization is quickly and easily
presented through a slide serjes,

Supplemental information is provided
through 35 mimn slides and ¢losed circuit televi-
sion. Several slide series have been prepared
that provide visual communication of practical
applications of engineering graphics, the engi-
neering designprocess and the visiting engineer
program. The use of closed circuit television
provides an opportunity to bring into the class-
room 5 to 10 minute orientation films prepared
by all of the departments in the college of engi-
neering. By presenting one department each
week throughout cur first semester course, the
students are able to learn something about all

{contimied on page 22)



PREFACE

This study was prepared as a positive be-
ginning to formulate instructional objectives for
the course work in Engineering Graphics as is
clearly pertinent to the engineering curricula
at the University of Colorado. This study pro-
vides instructors of any and all engineering
courses the opportunity to direct the author's
personal attention to his center of interest and
advise, in a positive manner, where the author's
judgements may be right or wrong. It would
then be possible to correlate these reflected at-
titudes into the instruciional objectives. The
reflections of the Elecirical Engineering De-
partment are being incorporated intc the pro-
gram during the first semester because of this
study.

This systematic study clearly illustrates
an effective way to determine the instructional
objectives. The following are the author's per-
sonal evaluations and may not be the same as
thoge of others, but this system does clearly
define the bagic objectives which can be revised
periodically as a need is clearly shown.

INTRODUCTION

In order todevelop an effective Engineer-
ing Graphics program, a study was made of each
course listed in the College of Engineering bul-
letin of the University of Colorado for 1970-71
and an evaluation was made on a priority basis
of the kind of Engineering Graphics instruction
applicable to each of the engineering curricula
offered in the College., First a priority system
was set up, numbering priorities from one to
four. Priority number 1 represents need for a
relativelyhigh proficiency requiring instruction
in the amount of 2 credit hours or equivalent.
Priority number 2 represents a requirement of
instruction of 1 credit hour equivalent. Prior-
ity number 3 represents a requirement of about
1/2 credit hour equivalent. Priority number 4
represents very little relevance of graphical ap-
lication toward the other engineering course. A

’
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SYSTEMATIC DESIGN
OF AN EFFECTIVE

INEERING GRAPHICS

CARL W, BECHTOLD
University of Colorado

CREDIT HOUR EQUIVALENT
-
=
¥

PRIORITY

graph was prepared by priorities from 0 to 4as
abscigsa and credit hour equivalentas the ordi-
nate of the graph, This method provided the
means for directly correlating average priori-
ties of an entire curriculum with relative credit
hour equivalent.

PRICRITY SYSTEM
Priority
Number Degcription
1 2 Cr. Hr. BEguiv, of Instructlon
2e 1 Cr. Hr, Equliv. of Instruction
3 % Cr, Hr. BEqulv, of Instruction
4 Very little Relevance

COURSE CONTENT

The content of Engineering Graphics may
be divided into three general categories. The



first will be called ''Datas Reduction and Assimi-
lation”, the second - "Descriptive Geometry"
the third - "Production Drawing'".

DATA REDUCTION AND ASSIMILATION

Under the heading of Data Reduction and
Assimilation is included flow diagrams, graphs
and charts, functional scales, nomograms, em-
pirical curves, graphical caleulus, alignment
charts, and graphical mathematics. The anal-
ysis, reduction and assimilation of these data
are among the prime activities of an engineer.
The use of the computer and computer graphics
should be used to the fullest extent in {his por-
tion of the student engineer's experience and
instruction.

DESCRIPTIVE GEOMETRY

Descriptive Geometry can be defined as
the projection of three dimensional figures onto
a twodimensional plane of paper in such a man~-
ner to allow geometric manipulations to deter-
mine lengths, angles, shapes and other descrip-
tive information concerning the figures. The
type of problems lending themselves to solution
by descriptive geometry, although very com-
mon, are usually more difficult to solve math-
ematically. The simple determination of the
angle between planes is a basic descriptive ge-
ometry problem, bui is difficult to determine
by mathematics when the plane ofthe angle does
not appear true size in the given views. In other
wordg, training in descriptive geometry helps
provide a clear mental understanding of the spa-
cial relationships of the components of the en-
gineering problem being solved.

PRODUCTION DRAWINGS

The heading Production Drawings includes
all the necessary views of a physical object in-
cluding size and space dimensions, kinds and
types of fasteners, mamufaciuring processes
and conventions; a complete drawing or set of
drawings from which a product can be manuface
tured

Included in each of these three categories
defined above, there are some common features
which must be stressed; namely, engineering
lettering, an ability to prepare sketches, the
use of necessary drawing and drafting insiru-
ments, and the understanding of geometric con-
struction. In the future, the computer will be
used more and more by the engineer and an un-
derstanding of computer graphics and computer
aided design must be included in the freshmants
initial program.

After the curriculum for each engineering
endeavor was analyzed and priorities estab-
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lished, a summary of all engineering curricula
wag prepared. That summary reflects that 54%
of the student's insiructionin engineering graph-
ics should be relative to data reduction and as-
similation, 34% should pertain to descriptive
geometry, and 12% should pertain to production
drawings. These relative percentages should
be utilized if only one core program is to be
used, as suggested by the recent ECPD wvisits
to the University of Colorade. Utilizing the pri-
ority graph, mentioned previously, an estima-
ted optimum instruction program was estab-
lished. Accordingly, the following shows the
requirements in credit hour equivalents;

SUMMARY OF AL EHGINERATNG CUARTCTLA

DATR AEDGCTION DESCRIPTIVE FREDUCTIGH
& ASSIMILATION EOMETRY LRAWTEGS

KEROSPACE UNGIXEEAING SCIENCES 1.53 1.96 3.3
APPLIED ¥ATHRWATICH L.00 2,07 3.93
ARCEITECOTURAL ENGINEERLRG 1,63 L.59 3.03
CQUEXKIOAL EXGINEERING 1.5% 2.50 319
CIVIL ENGINEERIRG 1.32 1. 64 1,32
ELECTRICAT ENGIRESRING 1,59 2.4 3.7
ERCINEERING DESIGN & ECOKGMIC EVALUATION 1.34 2.08 3.06
ENGINEERING PEYSICS 1.3 1.57 3.78
HEGHANTEAL EHGINERRING 1.40 1.8¢ 3.56

MEDIAN PRIDSITIES 1.40 1.97 3.36
AVEBAGE PRIORITIES 182 2,00 3.4
k4 3T 128

TABLE A

It will be noted that the average estimated cre-
dit hour equivalent is 2,93 credit hours of in-
struction necessary to obtain the desired pro-
ficiency in the various disciplines. All but two
of the engineering curricula require only two
credit hours of instruction. Therefore, the pre-
sent program cannot fulfill the needed require-
ment. Additional analysis was made of the five
curricula requiring 2 hours of EDEE 101 only.
The content of the courses for these five de-
partments should be 55% of data reduction, 36%
of descriptive geometry, and 9% of production
drawings, basged upon the priority system es-
tablished.

ESTIMATED OFTIMUM IMSTRUCTION®

DATA DESQ. PROD. OFTINUN %
RED. GEQ. D3, CR.EE, B, ADIUSTHENT
{2 CR, HR,)
ARBOSPACE ENGTHEERING SCIEHCES 1.3 o+ L0 o+ 3 - 2.5% [:H
AFPFLIED MATHEHATICS 2,0 + 8,93 £ 0 e 2,33 48,
ARCHTTRCTURAL ENGENEERING 23+ L4 o+ L5 = 320 125,
CHEMIGAL ENGINEERING .4 0PSB = 2,55 78,
CIVIL ENGINEERTNG LF o+ L3 r 3 = 3.34 60,
ELECTRICAL ENGINEERING L o+ .15 = 32 86.
ENGIREEETNG DESICH & ECONOMIC EVALUATION L7 o+ DBs o+ L] RS & 129,
ENGINEERING FEYSICS .7 4+ 1.0n 4+ L1k = 2.80 L
MECEANICAL EMGIREERING LS8 ¢ .20 ¢ .23 @ o1 56,
HEDIAN CH.ER.38. L5 £ Lo o+ .27 = 2.50
AVEBAGE CR. AR, EQ, 1.68 = 100+ 33 = 2.93 8.
AVERAGE CR. HI. 1,99 + 068+ .23 2,00 CE,HR.
S42 24% 128
# Taing the FRIORITY GRAPE
ADJUSTUENT iz kha percentage Telationshlp of FRESENT CREDIT HOUR INFRUGTION ta the EXTIXATED
OFTINUN CAEDIT EOUR BQUIVALENY,
TABLE B



CURRICULA REQUIRING EDEE 101 - QNLY 2 CRB, HR.

DATa REDUCTION DESCRIPTIVE PRODUCTICH

& ABEINILATION GEOMETEY DRANIHGS

ATROSPAGE ENGINEERING SCIENCES 1.53 Logk 3,38
CIVIL ENGIREERING 132 1. &4 3-32
ELECTRICAL EFGINBEAING 1.58 2, 4% 3.7
ENGTREERING PHYSICS 1.3% 1.97 3,78
HEQEANIGAT, ENGINEERING 1,40 1,80 3.56
MEDIAN FRIOBITIES 1. ko 1,54 3.56

AVERAGE FRIORITIES 1.L4 1.96 3.55

CURRICULA REQUIRING EDER 102 - ONLY 2 CH. fAR.

APPLIED WATHEMATICS 1.00 2.07 3.39
CHRMICAL ENCIRERRING 1.58 2.50 318
AVERAGE PAIORITIES 1.30 2,28 3.56

CTARIONNA ARQUIRING EDEE 101 & 102 - & CR. HR,

ARCHITECTURAL ENGIREENING 1.63 1.59 3,03
EXGINEERING DESIGN & ECOKQUIC EVALUATION 1.34 2,08 3. 06
AVERAGE FRIORITIES 1.48 1.82 384

Only two curricula require EDEE 102 to
fulfill their 2 hour graphics requirement., The
course content for these two curricula -- Ap-
plied Mathematics and Chemical Engineering -
-~ can be based on the average of the priorities.
If so, the course content should be 61% data re-
duction and assimilation, 30% descriptive geo-
metry, and 9% production drawing.

AVERAGE COURSE CONTENT DISTRIBUTION

EDEE 301 - ONLY

1.5 + 1.0 4+ .25 = 2,75 Cr. Hr. Equiv. { from Graph)
2, Cr. Hr, + 2.75 = .73 - 73% Adjustment
1.20 + .73 + .17 = 2, Cr. Hr,

55% +36% + 9% = COURSE CONTENT

EDEE 102 - ONLY

1.7 + .85 + .23 = 2.78 Cr. Hr. Equiv,
2, Cr. Hr, + R.78 = .72 72% Adjustment
1.22 + .61 + .17 = 2,0 Gr, Hr,

81% + 30% + 9% = COURSE CONTENT

EDEE 101 & 102
1.48 + 1.18 + .5
L ¢r, +3.16 =

4,16 Cr, Hr, Equiv.

Hr. 1.26 = 126% Ad justment
1,86 + 1.49 + .65 = I gr,

by + 37% + 168 =

Hr.

COURSE CONTENT
TABLE D

Considering the curricula requiring EDEE
101 and 102, for 4 credit hours of engineering
graphics -- Architectural Engineering and En-
gineering Design and Economic Evaluation --
should have a course content of 47% data reduc-
and assimilation, 37% descriptive geometry, and
16% production drawing, Table D shows how the
average course content distribution was calcu-
lated utilizing the priority graph and the aver-
age priority numbers for the various groupings
of curricula: the credit hour equivalent from the
graph, the ratio between the number of credit
hours providedin each curriculum for engineer-
ing graphics to the credit hour equivalent, and
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the perceniage adjustment made to determine
the average course content,

ADJUBTED COURSE COWTENT DISTRIBUTION

TATA DESCRIETIVE PHODUSTION
ALDUCTEGH GECHETRY LRAHIHE
AEROSEACE ENOTMEEATHE SCIERCES 1,02 ' 75 -23 = 2, Or. dr,
518 374 12%
1 20 & 28 Parioda
AFFLIED MRCHANECS 1,36 * L Gl + . = 2. o
L2 I 0 2. Gr. Az
1% 2 0 2B Pevicds
*ARCAITECTURAL ENGINEERING 1.63 - 175+ 3 = b Cr, Hr,
415 Ll 15%
23 2 4 56 Porlods
QHERICAL EMGINEERING 1,08 ¢ 4 59 -32 = 2, Cr, Er,
she 308 165
15 8 5 2B FPorlods
CIVIL SNGINEERING 1,92+ I I .20 = 2, @r, Hr.
B1£ 39F 10%
i 13 3 b Periode
BEECTRICM BHGINSZRING 120+ LEE .13 = 2. or, Er,
&iF 0% 7E
17 ) z 28 Feriods
*ENGINEEAING LEAICN & ECONGNIC EVALUATION 2.1% 1.23 ' .58 = 4. Cr. Er,
5353 31% 1
3 17 B 458 Perlods
ENGINEERINC FHFICS LEL * .71 + .08 - 2 er. Er
61% 358 3% )
i7 10 1 28 Perleds
HECEANICAL ENGINZEEING 1,04 * .79 * 217 = 2 Cr.
EEH 4og 5% i
15 11 2 28 Pertoda
AVERAGE C7. Ar. };Sij + .;ﬂ + 'é? = 2, br, Er.
35 9
PERIODS REQUIRED [t Bl z 25 Perioda
*Exclvdod rom nverages

Additional studies were made to defermine
the percentage course content of the three graph—
ics categories for each engineering curriculum,
All engineers must have some ability to under-
stand production drawings. An absolute mini-
mum ability can be acquired in four work pe-
riods when integrated into a course of this kind,
This fact was consgidered in the development of
the "Basic Engineering Graphics Course” con-
tent. (see Table F). This Basic Course has
been developed to meet the needs of all curri-
cula requiring 2 semester hours of Engineering
Graphics. The plan of instruction for 1970-71
will correlate the academic and scholarly acti-
vities of five members of the facultyintc ateam
to fulfill the instructional objeclives established
for the engineering graphiecs courses,

2p410 EFGINEERIGG GRAPHICS SADRAE

PFHCOBAH FOE 15 WEERS = 30 BERIOD3

DATa DESCATPYIVE FHOLUCTION
RECTION GEQKETEY DHANING
101 COURSE CONTENT (SOAE) a6 + Ll + - 1.78 or.Ar.
PERIODS AERUIRED 12 9 4 = 25
33 32k 14%
PLUS 3 PSRIOLS INDIVIDUAL GHIATED {11%) 3
2 PERIODS FUR QUIZZES 2
PDTAL FERIOLS a0

FLUA FINAL DA

# MINIAUM NUMBEE OF PERLONA TO FRESERT BASIC CONCEETH.

ARCALTOCTURAL ENGINESRIAG

ENGINEERING DESIGH & IAREN 86+ AU B = 1.98 Ox Bz,
BRQHDALE EVALUATION
FLU3 11% RELATED TO DRSORIPTIVE GECHETAY 22
Colmsg CORTERT LBE - I N
43% 43% 147 100%
TABLE F

Choice graphics problems were received
from departmental faculty members and assem—
bled into departmental publications (Student Lab-
oratory Workbooks). Bach of the five partici-
pating instructors will prepare a series of lec-
tures related to the phases of the courses most



ENSINEERING GEAFHICS 11

nearly reflecting his own prc?fes sional expertme. BO . DESIEIE menoormos
Alll 1nstrluct10nal @ethods will rely Peavlly upon ARCHESSOTUME, BEGTREERTNG s+ g

visual aid materials prepared during the past

year and will be augmented where desirable,

g2 = L. eroArs,
.28 a.

++
I

ARCEITESTUHAL ENGINEERING
FHGIALERING CRAPEICS 11 .77 + .89 = T

ENGINEERING DESIGN & ECONGMIC EVALUATION
ENGIFEZRING GRABAESS T

.
e
R
ra
++
n
&

4, ep.Are.
2,

il
&
wa

CUSTOMIZED FOFILS +

ERGINEEAING DESIGN & ECONOMIC EVALUATION
ENGIEEERING GRAPAIGS IL

Dty DPSCRIFTIVE  PRODOCTION
EEJUGTION  GRONETRY DEaN;
2 g 1S 2 + = 3 Fertod 102 o Sa——
JERDSPACE ENGINEEAING SCISHCE 1 3 Foriods 102 COGESE CONTEST 400k 77 + 57 + TR
AFFLEED NATHEMATICS a Eed 29% 1868 8%
FLOS 174 TO BE EELATED 20 INDIVIDILE STUDENT:
AAGHITECTOHAL EMGINEERENG 3 Doscriptive Gaazetry for ANCHLTECTURAL ENCINRERINT
J S — 4 Tets Reduotion for ENGINEEAING DESIGK & FCONDHIG EVALUATION
CIVIL ENGINSERING LI 1 FACGRAM FoR 15 WERKS {30 PERIDDS)
ELECTETGAL SNGINEERING 3 102 GQURSE CORTZNE (c0As) .77 + .57 + 32 = 1,66 Or. ks,
ENGINEERING DESIGN & ECONOMIC EVALUATION 3 TITe s PERTaD SHDIVIDUAL RELATED 1 * & * -8
ENGINEERING PSYS108 3 2 FEalols OB AUIZand 2
TOTAL FERIODS e
RECEANICAL ENGIREERING EE EH FLUS FINAL SXAN
* Thase customiZed topies should be in the form of a proloot relsted to the apecific intarest
of cach Lndlvidval stodent, Use of Gomputer Graphics chowld be snoouraged.
TABLE G tercom system will permit questions from any

classroom. All five instructors will participate
in each lecture session, being the first hour of
each 3 hour period. However, only two instruc-
tors will participate in the final 2 hours of the
clags meeting and teaching assistants will help
monitor the progress of this work period.

Itis planned to utilize the newly-developed
sound-slide projector system. This equipment
permits recording a 35 second message on the
sound track arcund each 35 mm slide, The use
of this kind of equipment will provide a meapns  ____~ ~~* "~ "~~~ = "~ o~
of developing high quality instruction methods. NOTE: Complete details of this study may be
It will help to assure more uniform instruction )

- btained
to all students, and hopefully result in the kind obtained trom

of student satisfaction reflected by the com- CARL: W, BECHTOLD
ments from the author's students oi the Fall of Department of Engineering Design
the previous year. and Economic Evaluation
Engineering Center OT 6-34
The well prepared lectures will be pre- University of Colorado
sented via live closed circuit television. An in- Boulder, Colorado 80302

VISUAL {continued from page 18}

of the engineering degree options available at
Texas A&M University.

The multi - media approach has provided
this department with a great deal of versitility
in our instructional preseniations. The depart -
ment has been utilizing the multi - media ap-
proach for the past four years. Evaluation of
presentation materialshasbeen a continuing pro-
cess. Many items have been revised os disgard-
ed dueto instructional inadaquacy. Multi-media
has given us the capability of bringing into the
classroom numercus examples of engineering
applications and requires a minimal amount of
instruction time.

Figure 7

Slide projector and storage cabinet permanently
assigned to each classroom provides ready access
to this valuable instructional aid.
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C. E. HALL
Louisiana State University

The creative design program is currently
used to engender creativity and enhance the
quality of educational programs as well ag mak-
ing the course work more meaningful for stu-
dents., This innovation has proved quite suc-
ceggful since it provides students an opportunity
to engage in creative thinking and participate in
open ended problem solving situations.

The Engineering Graphics Departiment of
the College of Engineering, Louisiana State Uni-
versity, BatonRouge invited a visiting engineers
program in conjunction with its creative design
program. Professional engineers from industry
are being invited to-attend the different engi-
neering graphics classes and work with the stu-
dents on various problems pertaining to crea-
tive design. Two or more proefessional engi-
neers are invited to work with each class dur-
a semester, This action was initiated to intro-
duce the beginning engineering students to the
creative and challenging aspects of profegsional
engineering. The assignment pertaining to the
creative design program is one of the last as-
signments for each course. It is delayed until
the students have learned essential elements of
engineering graphics designand communications
a8 they relate to engineering practices. It is
felt that the students will better understand the
discussion as presented by the visiting engi-
neers after having been first introduced to the
language of the engineering profession. This
practice has received the overwhelming support
of the vising engineers.

To set the stage for the creative design
assignment professional engineers from indus-
try are invited to meet with individual classes

during the third or fourth week of the semester.

Two engineers are requested to work with each
class. Since engineering as a whole is creative,
no effort is made to have engineers of any par-
ticular discipline visit any specific class.
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When making the initial vigit the engineers
are requested to discuss in general terms how
engineering problems arige in their plant(s) and
in what manner these problems are directed
through engineering channels. They are also
requested to make suggestions relative to ideas

that would be suitable for class problems, The
problems are to be open ended in nature and

ones that may be worked by freshman students.
The students are expected to reach a tenable
solution within fifteen to twenty clock hours.

According to reports from the staff, the
visiting engineers discuss all phases of their
work, i. e., the importance of professional
preparation, registration, employment, sala-
ries, incentive toward excellence, engineer's
role in management, the engineer in interna-
tional work and the role of graphics as a tool
for communications. They also stress the val-
ue of good (neat and acecurate) engineering draw-
ings as tools to be used in the presentation of
ideas to top management concerning maintenance,
new products, plant modification or eventhe ex-
pansion of various facilities,

Following the initial visit of the engineers
from industry, each insiructor continues to mo-
tivate his students relative to creative design.
This motivation is derived through brief discus-
sion periods during the laboratory sessions,
whereinthe application of specific graphics the-
ories, standards and conventional practices are
emphasized. Near the end of the semester the
students in each class are assigned to work on
a creative degign project of their choice (with
the approval of the instructor). They work in
groups, of two, three or four students each.
Each member of the group is held responsible
for some phase of the assignment. The com-
plete assignment includes a written report and
a set of working drawings. As a rule, one stu-
dent is responsible for making the assembly



drawing and preparing the parts list, while oth-
er members prepare the report and make the
detail working drawings. The report treats the
need for such an undertaking and the goals es-
tablighed relative to solving the problem. All
preliminary sketches and analyses are included
in the report. The research pertaining to the
selection of materials, establishing preduction
and marketable data, and mamifacturing and
production schedules are also included in the
report.

During the last week of the semester, aft-
er all creative design assignments have been
compleied the professional engineers are invit-
ed to return to the classroom to hear the oral
presentation of the reports by the students. The
engineers often enter into the discuddion follow-
ing the presentation of each report and give
their critique of the work. Preliminary judging
of the students' work is also done at this time,

This educsational innovation is now in its
third year and is actually serving two real
needs as expressed by the participants, i. e., the
students and the engineers. The students are

First place award for graduate deslign

being highly motivated towawd their work as is
evidenced by the increased enthusiasm with
which they work on the different designs and the
vigiting engineers relate to this experience pro-
vides them an opportunity to renew their ac-
quaintance with the academic world.

The Engineering Graphics Department se-
lects ‘the beiter projects from among the entire
group for entries in the Annual Creative Engi-
neering Design Display at the anmial convention
of the AmericanSociety for Engineering Educa-
tion. A the ASEE meeting the class projects
are entered in competition with projecis from
other engineering colleges and universities in
the United States and Canada.

The result of this phase of the Engineering
Graphics Depariment's efforts to emhance the
quality of engineering education have been quite
successful thus far, Not only have the students’
interest in their work increased the the other
depariments within the College of Engineering
have expressedveryfavorable opinions concern-
ing the program.,

Mr, JIM MATHIES and Dr, WILLIAM STREET
examining award winnlng project.




GRAPHICAL DETERMINATION
OF FLOW AREA THROUGH

DONALD E. KEYT

Spring Garden College

When a new compressor or turbine wheel
is designed, the information arriving at the de-
signer's desk from the engineer specializing in
fluid flow calculations usually consists of the
following quantities:

Inlet area

Inlet blade angle

Qutlet area

Outlet blade angle
Wheel outside diameter
Number of blades

U W N

Starting with this scanty amount of infor-
mation, the mechanical designer determines
how much space he will need at the hub to pro-
vide for securing the wheel to the shaft. He
then calculates the dimensions of the wheel and
its shroud (impeller case if the wheel is un~
shrouded) at the entrance and exit of the gas
passages. He next fits smooth curves of an ar-
bitrary shape between the points located from
these dimensions fo define the shape of tne
wheel and its shroud. In the same manner,
starting with the specified entrance angle of the
blades, smooth curves are fif so as to provide
blades which terminate with, the required exit
angle. Aside from mechanical details, the de=
signerhas completed hisjob at this point except
for one very important factor. For efficient
compression or expansion of the gas in the
wheel, the gas passage cross sectional area
should be constant through the wheelor increase,
or decrease at a uniform rate. The shape of
the wheel and its shroud can easily be altered
to adjust the cross sectional area of the gas
passage. However, how can the size og the gas
passage be determined?

To answer this question is "by the use of
descriptive geometry'. To accomplish this task
the engineer need understand no more about de-
scriptive geometry than he leéarns in a modern
one gemester graphics course. Once he has

28

RADIAL FLOW
COMPRESSOR
OR TURBINE WHEEL

Department of Mechanical Engineering Technology

made the initial construction, he can explain the
method to a competent draftsman and pass on to
him the week or more of drawing required to
determine the shape of the initial passage and
altered passages if redesign is required, While
the method is not exact, it should give results
which are as accurate as the other calculations
on which the design is based.

A close approximation to the cross sec-
tion of the gas passage is the figure formed by
the intersections of the plane perpendicular to
the center line of the gas passage with the im-
peller wheel, its shroud (or surface tangent to
the top of the blades of an unshrouded wheel),
and the blades. Todetermine the size and shape
of this figure, it is necessary to have a repre-
sentation drawn to scale of the proposed impel-
ler or turbine which shows the intersections of
the blades with the wheel and shroud (top edges
of blades for unshrouded impellers). Unfortu-
nately, the passage center line will probably not
be shown on the drawing of the wheel. To ap-
proximate the center line it is only necessary
to add a aurface, having the shape of a blade,
half-way between the two existing blades. The
center line of the gas passage can then be rep-
resented by a line which passes half-way be-
tween the root and the crest of this blade-like
surface,

To obtain the area variation along the gas
passage, the following described comnstruction
must be repeated a number of times. 'To de-
crease the work, a number of prints should be
made from the drawing showing the wheel with
the additional surface contzining the passage
center line drawn in. Then starting with one of
these prints, point "P" on the passage center
line is selected and the following projections
are obtained as follows:

1. Obtzin a true length projec-
tion of a vector drawn tangent
to the center line of the gas




passage at the point "P'". To
do this , it is sufficient to pro-
ject a few points of the center
line into a plane which is par-
aliel tothe top view of the tan-
gent vector and to dyaw in the
tangent vector tangent to the
curved line passed through
these points at "P" (see the
figure). The auxiliary plane
is called the F-1 plane in the
figure.

Draw a line projection of the
plane which is perpendicular
to the tangent vector and con-
tains "P". Since the projec-
tion of the tangent vector in
this auxiliary plane is a true
length projection the line drawn
through the point"P" which is
perpendicular to the tangent
vector is a line projection of
the plane which is perpendic-
ular to the tangent vector.

Determine the intersection of
the plane perpendicular to the
tangent vector with the sur-
rounding surfaces of the gas
passage, After arbitrarily lo-
cating several points on one of
the lines of intersection of the
surfaces surrounding the gas
passages, project these points
into the F-1 plane and pass a
smooth curve through the
points. The curved line crosg-
es the line representing the
perpendicular to the tangent
vector at a point on the pe-
riphery of the desired flow
passage cross sectional area.
Other points are obtained in
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the same manner. The sides
representing the blades can
with little errorbe considered
straight lines. To obtain the
greatest accuracy, additional
points onthe two curved edges
canbe found by drawing in ad-
ditional blade-shaped surfaces
in the original drawing and
projecting the lines of inter-
gection into the F-1 plane as
described in step 3.

4. Construct a true shape projec-
tion of the cros sectional area.
If an additional auxiliary plane
is drawn which is parallel to
the plane which is perpendi-
cular to the tangent vecilor,
and all of the points of inter-
section of the perpendicular
plane with the gas passage
surfaces are projected into
thig plane and joined with the
proper straightlines or smooth
curves, the approximate shape
of the flow passage will have
been obtained at the point''P".

5. Measure the area of the flow
passage at point "'P". The fi-
nal step can easily be per-
formed with the aid of a plan-
imeter or by covering the fi-
nal projection with a squared
transparent overlay and count-
gquares.

Once the final projection has been drawn,
the location of the assumed gas passage can be
checked to see if it is actually in the cenier of
the passage. I it is not, the cenier line should
be relocated and the construction redrawn.




McGraw-Hill Offers You The Finest
Texts In: ¢Graphics «Engineering Drawing

eDescriptive Geometry

GRAPHIC SCIENCE AND DESIGN, Third Edition

Thomas E. French, deceased, and Charles J. Vierck, Visiting Professor to
the Graphics Division, Department of Mechanical Engineering, University of
Florida, Gainesville. 848 pages, $14.30

This third edition brings the study of engineering drawing and graphics

to full professional standing. The approach emphasizes design concepts for
all engineering fields. A new conception of the role of graphics in engineering
increases the coverage and scope of graphics to meet the newer concepts

of representation, documentation, graphic counterparts, design, and pro-
fessional embodiment. The level of instruction can best be described as design
oriented documentary communication, covering basic, intermediate, and
advanced concepts.

New and Special Features | No other available graphics text offers such com-
plete coverage relevant to the current needs of the profession. New

chapters on graphical-mathematical counterparts, fundamentals of design,

and professional problems. New, more logical order of presentation
emphasizing continuing breakthroughs in graphic knowledge. New four-color
format.

Contents | Introduction. Instruments and Their Use. Graphic Geometry.
Lettering: Factual Drawing Supplements. Orthographic Drawing and
Sketching. Pictorial Drawing and Sketching. Sectional Views and Conventional
Practices. Auxiliaries: Point, Edge, and Normal Views, Points and Straight
Lines in Space. Curved Lines in Space. Lines and Planes in Space. Curved and
Warped Surfaces: Construction and Determination in Space. Vector Quantities:
Determination and Resolution in Space. Surface Intersections and Develop-
ments. Size Description: Dimensions, Notes, Limits, and Precision.

Machine Elements: Threads, Fasteners, Keys, Rivets, and Springs. Drawings:
Specification for Manufacture. Fundamentals of Design. Working Draw-

ings. Charts, Graphs, and Diagrams: Introduction to Graphic Solutions. Graphic
Solutions of Equations. Graphic Solutions of Empirical Data. Graphic
Calculus. Graphical and Mathematical Counterparts. Professional Problems.
Bibliography of Allied Subjects | Appendix A: Lettering. Appendix B: The
Slide Rule. Appendix C: Mathematical Tables. Appendix D: Standard

Parts, Sizes, Symbols, and Abbreviations. Index.

ENGINEERING DRAWING WITH CREATIVE DESIGN,
Second Edition

HIRAM E. GRANT, Emeritus, Washington University, St. Louis. 334 pages,
$7.95

Problems have now been added so that this texthook can be used independently
of a workbook. An extensive chapter on creative design has also been added,
and a wide selection of creative design problems is included in the problem
section,

STUDENT'S ENGINEERING MANUAL
Edited by GEORGE A. HAWKINS, Purdue University. 750 pages, $9.95

The main objective of this manual is to serve as a supplementary reference
for the student’s total learning process throughout his collegiate and pro-
fessional career in engineering, The manual cuts across all branches of
engineering, relating physics, chemistry, and mathematical courses to the
various engineering functions.




GEOMETRY OF ENGINEERING DRAWING, Fifth Edition

GEORGE J. HOOD; and ALBERT S. PALMERLEE and CHARLES ]J. BAER,
both of the University of Kansas. 469 pages, $10.95

Not only does this edition present descriptive geometry via the direct method,
but also proposes to improve the engineer’s and the engineering technician’s
expertise in graphics. A new chapter on photography as well as material

on section views, dimensioning, use of instruments, drawing techniques,
threaded fasteners and vectors have been included. Additional material
focuses on freehand sketching, oblique pictorial views and problems, and the
standards of the USASL

PROBLEMS IN ENGINEERING GRAPHICS, SERIES Vi

A, 8, LEVENS, University of California, Berkeley and A. E. EDSTROM, City
College of San Francisco. 216 pages, $7.95

This book emphasizes pictorial and orthographic sketching and a thorough
understanding of the principles and applications of descriptive geometry. In
addition to a wide range of workbook problems in various areas, an appendix
is included that provides material on lettering, geometric constructions,
applications of line symbols, and the use of scales.

PROGRAMMED GRAPHICS

WILLIAM F. SCHNEERER, Case Western Reserve University. 608 pages,
$10.95

Using an engineering-science oriented approach, this highly-successtul
programmed text is designed for use as an aid in the teaching of engineering
drawing. Emphasizing communication by graphic means rather than the
details and conventions of mechanical drafting, it covers: orthographic pro-
jection, pictorial drawing, drafting standards, descriptive geometry, and
graphic mathematics.

ENGINEERING AS A CAREER, Third Edition
RALPH J, SMITH, Stanford University. 488 pages, $8.95 (cloth); $6.95 (soft)

Through technical discussions, illustrative examples, and actual case studies,
this text acquaints the reader with engineering as a carcer; outlines the
qualifications, duties, and responsibilities of engineers; describes the engineer-
ing profession in terms of functions and branches; provides career guidance

as well as motivation for the study of pre-engineering courses; and offers
training in the philosophy and techniques of problem-solving,

PROBLEMS IN GRAPHICAL ANALYSIS AND DESIGN

B. LEIGHTON WELLMAN, Emeritus, Worcester Polytechnic Institute.
180 pages, $9.95

Although designed for use with the author’s text, Introduction to Graphical
Analysis and Design, these problem layouts and drawing papers are readily
adaptable to graphics courses of any length or scope. Like real engineering
problems, many of these problems begin on a blank sheet so that the
student has the choice of views, scale, arrangement, and placement.

Also of Interest

FUNDAMENTAL ENGINEERING DRAWING PROBLEMS, Second
Edition

CHARLES J. VIERCK, University of Florida and RICHARD 1. HANG, The
Ohjo State University. 32 pages, $5.50

ENGINEERING DRAWING PROBLEMS, Second Edition

CHARLES J. VIERCK and RICHARD I. HANG. 64 pages, $6.95

330 West 42nd Street ®  McGraw-Hill Book Company © New York, New York 10036




BASIC LESSONS IN TECHNICAL DRAFTING,
G. W. Shalkousger and R. M. Coleman; The Pruitt
Press; 1968; 338 pages

The authors of this text describe it as a
step by step program for introductory students
in technical drawing. This program takes the
form of small gections, or lessons, each cover-
ing one particular aspect or technique. All of
the 42 lessong are clear in their interpretation
and contain many examples of the techniques in-
volved. Basically, the coverage includes sketch-
ing techniques, orthographic projection includ-
ing comventional practices, pictorial represen-
tations, and also five lessons on the practice of
inking, ‘

This 1s a how~to bookas it details the use
of instruments, their care and feeding, and tips
on how to utilize your equipment efficiently.
The beook does not have a large amount of verb-
agebutusgesillustrations and drawings to achieve
its. points All the rules that are enumerated
are developed with some kind of graphical in-
terpretation. At the end of most lessons are
problems for the student. Coupled with the text
is a folder containing two booklets for practice
in lettering, blank sheets for homework prob-
lems, sheets of vellum, and grid sheets for
objects orthographically and pictorially.

Again, this is an introductory text and
covers only the basics of formal drawing pro-
ceedures but does so in an excellent format
without confusing the student. Indeed, this text
could be used by students without formal lec-
tures as a self-learning text.

A FORTRAN IV PROBLEM SOLVER,
W. A. Manning and R. S. Garnero; McGraw-Hill
1970; 182 pages

This book points out a problem that con-
fronts every author and user of computer texts.
Specifically, the problem is the variability of
preparing instructional material to cover a num-
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ber of operating systems. Even with the stand -
ard Foriran IV, many installations have differ-
ences in the compiler which detracts from the
usefulness of any particular book. This is one
of the main reasons for the plethora of texts on
the market. Each instructor must gear his
course for his own operating system. This
leads to distinet problems in selecting a text.
If a general, non-specific language publication
is used, the instructor must supply all. of the
operating characteristics. If a more specific
text is adopted, changes must be recognized and
taken care of. This reviewer does not want to
color anyone's opinion about this publication,
but these thoughts emerge when one reads a

computer text.

Specifically, this book is a problem ori-
ented text which the authors feel should be used
with another text that covers Fortran more deeply
However, the examples provide information on
the structure of the basic executable statements.
At this point it should be mentioned that this
book was designed to be used with the IBM 360
Level H compiler. There are 66 prohlems ag
numbered that provide opportunities for the stu-
dent to learn the Fortranlanguage through prac-
tice with flow charts, programs, and simple
usage problems, Students have a chance to work
in both directions, writing programs and inter-
preting those already existing. Following the
exerclse-problem section are eighteen applica-
tion problems stressing the generation of pro -
grams. These are designed, in some cases, to
build upon one another with additional informa-
tion provided. Most of these application prob-
lems are in the area of statistics and data pro-
cessing.

BASIC FOR BEGINNERS,
W. Y. Gately and G. G. Bitter; McGraw - Hill;
1970; 167 pages

This paperback was generated by the need
for instructional materials over and above those
provided by the parent computer company for
use on a particular machine. It is billed as a



self-instruction book but is not in the form of a
programrmed learning text. There are eight
chapters with the first two being concerned with
an introduction to computers and the use of the
terminal, The remaining chapters deal with the
fundamentals of the Basic language and its use
in program arrangements. At the end of each
chapter is s set of questions provided with solu-
tions and following that a set of exercises for
homework.

The authors have tried to keep the text as
general as possible and have included informa-
tion on the sgpecial characteristics of the major
manufacturers' operating systems. Then a pro-
gram is shown in the operating system of each
of these companies' machines. Also, there are
additional problems listed for further study in
several areas.

INTRODUCTION TO DIGITAL COMPUTERUS -
ING FORTRAN IV, W,L. Dunn; McGraw-Hill;
1969; 2680 pages

This text is a programmed instruction
book dealing with the basics of Tortran. Itis
split into two parts; the first being the instruc-
tional material and the second part comprised

of reference notes and tests keyed to the first
part. Also available to the student is a supple-
ment withanswers to the test material and com-
puter decks for several of the problems, This
bookis comparsble to most texts in the field as
coverage ofthe basic language material is con-
cerned. It has additional areas of interestin
coding of programs with keypunches and ten
computer problems ending with numerical inte-
gration. There is also one section on plotier
subroutines, but the subroutines listed are for
one installation.

The sequence of material would seem to
be more or less standard with computer prob-
lems inserted when the author feels the student
is ready to practice. There is quite a bit of
material in this book, but as programmed in-
struction would imply, it is served to the stu-
dent in small quantities to be easily digested.
It has been prepared to be as general as pos-
sible tofit the widest scope of adaptability.Even
materials concerning keypunches have a sche-
matic so as not to show differences hetween
models. This book would be a very interesting
experience for students, but this reviewer be-
lieves that perhaps a synopsis of the Foriran
rules wouldalso behelpful as a ready reference
for course work,
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PROBLEM BOOKS
FOR ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

C. Gorden Sanders, Carl A.
Ambal, and Joe V. Crawford,
lowa State University

This problem book series facilitates un-
derstanding the fundamental principles as
well as making practical applications of
them in industrial-oriented problems. Each
unit includes a statement of objectives,
some analytical thought questions, some
semi-programmed instruction with answers
on the back of the sheet, some word de-
scription problems, and some partiai-lay-
outs with word specifications, Photographs
from industrial firms enable the student to
visualize the objects in their actual setting.

Book 1—-136 pages—prob. $5.75
Book HH—150 pages—prob. $5.75

Write Mrs. Carolyn Gantz. . .

ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

James 5. Rising, M. W. Almfeldt,
and Paul S. De Jong, lowa State University

Completely revised, Engineering Graphics presents
a readable, integrated introduction to graphical com-
munication, problem analysis, and creative design.
fncluded throughout the text are carefully drawn
illustrations and step-by-step procedures for problem
solution. Outstanding coverage of vector quantities,
graphical mathematics, and construction of charts and
diagrams is provided. Sample problems of progres-
sive difficulty conclude each unit.

Of Special Note...

® Information updated to reflect changes in the
standards.

® New units on creative design, electrical and elec-
tronic dingrams, and computer aided design.

€ New treatment of npictorial systems, graphical
mathematics, basic dimensions, production dimen-
sioning, and design drawing.

® New emphasis on industrial applications.

408 pages—8 1/2” x T1"—cloth
bound—1970—-$8.50

WIVL. C. BROWN COMPANY PUBLISHERS
135 South Locust Street, Dubuqgue, lowa 52001




