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Editors’ Board

by
EARL D. BLACK
Editor; 1964-1967

JOURNAL OF
ENGINEERING GRAPHICS

The following article was written by
Professor Earl D. Black when he was the
editor of the JOURNAL OF ENGINEERING
GRAPHICS, and appeared in the Spring 1965

igsue as an editorial.

The present editorial

staff felt that although much has been done,
since the article first appeared, the words
are as appropriate now as they were then,
and is therefore being reprinted with the
kind permission of its author.

The JOURNAL OF ENGINEERING
- GRAPHICS was begun in 1937, sponsored by
the American Society for Engineering Educa-
tion, Division of Engineering Drawing, now
known &g the Division of Engineering Graph-
ics. Since the inception of the Division, the |
‘work in the field of engineering graphics has
expanded and changed. If one reviews the
early writings of the contributors to the
Journal, one finds emphasis placed upon
skillg, line weight, inking, testing, better
uge of teching time, the “direct method" vs
the "classical method', lettering, simple di-
mensioning, selection and design of equip-
ment, and many fringe subjects. Today em-
phasis is on fundamentals, and many of the
" items then classified as fundamental are now
fleeting by-products. The new emphasis is
on elements of design and integration of
knowledge from the various engineering
gciences. The Division Of Engineering
Graphics has looked to the Journal for articles
on new developments, new methods of teach-
ing, suggested course material, and research
in many areas of specialization. Ideas sug-
gested for future development in engineering
graphics have been rejected after intensive
experimentation. On the other hand, many
" ideas, first rejected on proposal, have come

to be a standard procedure in many engineer-
ing schools. Throughout this long period of
development, the JOURNAL OF ENGINEER-

. ING GRAPHICS (nee DRAWING) has served

ag the primary communications agency for
its subscribers. It exists primarily as &
service agency to members of the Division of
Engineering Graphics and record sgelected
articles on many subjects normally included
in the broader field of study in graphical
science.

Historically, the Journal records a
gradual and continuous transition from one
get of obijectives and course coverage to the
proposal and actual consummation of others.
The arguments, pro and con, have been faith-
fully recorded, and the needs of engineering
graphics in professional engineering appli-
cations have been discussed.

The full review of the published material
over the years in the JOURNAL OF ENGI -

NEERING DRAWING and GRAPHICS would

indeed furnish a liberal education in this
subject area.




TESTED TEACHING AIDS
FOR ENGINEERING DRAWING

BY CARL L. SVENSEN AND WILLIAM E. STREET

FOR USE WITH ANY TEXT OR NO TEXT

DRAFTING PROBLEM LLAYOUTS

SERIES C, REVISED -

Work sheets covering Vertical and Inclined Lettering,
Sketching, Use of Instruments, Engineering Geometry,
Scales, Orthographic Projection, Revolution, Auxiliary
Projection, Sections and Conventions, Dimensioning,
Screw Threads and Bolts, Isometric, Oblique, Perspective,
Developments, Intersections, Working Drawings, and
Creative Design.

95 Work Sheets, 8 1/2" X 11" $5.00

DRAFTING PROBLEM LAYOUTS

SERIES D, REVISED

Work sheets covering Vertical and Inclined Lettering,
Sketching, Use of Instruments, BEngineering Geometry,
Scales, Orthographic Projection, Revolution, Auxiliary
Projection, Sections and Conventions, Isometric,
Oblique, Dimensioning, Developments, Intersections,
Screw Threads, Studies of Points, Lines, and Planes,
and Creative Design.

100 Work Sheets, 8 1/2" X 11" $5.00

VERTICAL LETTERING EXERCISES

Vertical Lettering with Instructions.
6 Work Sheets, 8 1/2" X 11" $0.75

INCLINED LETTERING EXERCISES

Inclined Lettering with Instructions.
6 Work Sheets, 8 1/2" X 11" $0.75

WRITE FOR EXAMINATION COPY OR ORDER FROM

W. E. STREET
ENGINEERING GRAPHICS DEPARTMENT
LOUISIANA STATE UNIVERSITY
BATON ROUGE, LOUISIANA 70803
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CAL STATE POLY
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Program Chairman Reynolds and Staff Dean Hipdon, President Kennedy and
Program Chairman Reynolds

A Most Qutstanding Technical Crew At the Registration Desk



Wally Reynolds, lost; Jack Ryan, Dinner
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DEAN HARVEY HERBERT JORDAN

1885-1969

Professor Harvey Herbert Jordan,
Associate Dean Emeritus of the College of En-
gineering of the University of Illinois at the
Urbana-Champaign Campus, died on Saturday,
June 28, 1962, at the age of 84, He is survived
by his wife Sarah who ig a patient in the Ameri-
cana Nursing Home in Urbana, one daughter -

- Mrs. Stuart (Donna) Maner of Urbana, and
three grandsons.

Dean Harvey Jordan was one of the
founders of the Division of Engineering Draw-
ing, which is the oldest division of the Ameri-
can Society for Engineering Education,

As a scholar he was the senior author of
two standard texts on Engineering Drawing and
Descriptive Geometry, He was a member of
Phi Kappa Phi an Intercollege Engineering
Honorary Society, Tau Beta Pi and Sigma Tau
which are National Engineering Honorary So-
cieties, Phi Eta Sigma, Chi Epsilon and Tri-
angle fraternities, He was a member of the
American Society of Civil Engineers, the
Nllincis Society of Professional Engineers and
the American Society for Engineering Education,

Dean Jordan was born on March 7, 1885
at Waltham, Maine, the son of Ronald and Carey
Blake Jordan. He married the former Sarah
Slater on October 9, 1919, He was a 1910
graduate of the University of Maine as a Civil
Engineer and obtained his master's degree in
Theoretical and Applied Mechanics from the
University of [1linois,

In 1911, he was appointed an instructor
of Engineering Drawing at the University of
Illinois and rose to the rank of Professor in
1921. He was appointed head of the Depart-
ment of General Engineering Drawing in- 1922
and gerved in that capacity until 1949, From
1917 to 1934 he served as Assistant Dean of
the College of Engineering and was appointed
Asgsociate Dean in 1934, serving in that capa-
city until his reirement in 1953,

Dean Jordan is remembered for higs de-
votion to the students in the College of Engineer-
ing to whom he was always available. He per-
sonally shook hands with every graduating en-
gifteering student during his term as Assistant
and Agsociate Dean of the College of Engineer-
ing. Before the days of government sponsored
student loans, there were countless numbers
of students who received personal loans from
the Dean to enable them to finish their educa-
tion. As testimony to their affection for the
Dean, the "Harvey H, Jordan Award" was es-
taklished in 1953, upon his retirement, to an-
nually recognize an outstanding senior in the
College of Engineering based on high scholastic
standing and character.

During the depression years of the 1930's,
he organized the Placement Office of the College
of Engineering. Teday, this center is recog-
nized as having one of the outstanding placement
programs in the country. :

Active in community affairs, Dean Jordan



participated in a number of civic and fraternal
activities including that of Alderman of the City
of Urbana from 19221 to 1927, He was chairman
of the Urbans City Planning Commission, Chair-
man of the Urbana Transportation Commissgion,
President of the University Club, President of
the Kiwanis Club, President of the Champaign
County Family Services, and a member of the
Urbana Masonic Lodge 157 A. F. & M.

For hig 42 vears of dedicated service to

the University and Community, Dean Jordan
will be remembered affectionately and respect-
fully by his students, townspeople, and colleagues

"as a warm, gentle person who befriended many

and who set high standards, not only for him-
self, but also for the conduct of the Dean's of-
fice, Paraphrasing the late President Kennedy,
Dean Harvey Jordan did not ask what the Uni-
vergity could do for him but what he could do
for the University.
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THE KREIDLER AWARD

The Kreidler Award is intended io en-
courage regearch in the field of Graphics
and/or the use of Graphics in research in
other fields, The award consists of $100 to-
gether with an appropriate certificate. The
following guide-lines have been established for
this award;

1. Any article, paper, report or
thesis concerning Graphics re-
search may compete.

2. Subject matter may include, but
is not limited to, new application
of graphical metheds, new or un-
usual graphical problem solutions
and studies of trends or needs of
Graphics in education or industry.

3. The research must have been
completed during the twelve
months ending July 31 of each
year.

4, The research must be brought to

the attention of the Awards Com-~
mittee. The committee will
search diligently for all contri-
butions to the literature but is
not responsible for finding all of
them.

5. 'The majority of the committee
votes received will determine
the winner.

8. The winner will be announced and
the award made at the Engineer-
ing Graphics Division Mid-Year
Meeting dinner following the year
covered by the competition.

The Kreidler Award, announced at the
1970 Mid-Year Meeting in San Tuis Obispo,
California, was given to RUTH SHAPIRA and
UZI ZAMONSKY of the Technion Institute in
Israel, for their article '"A New Solution
Method For Cylinders -and Cone Problems"
which appeared in the Fall 1968 issue of the
JOURNAL OF ENGINEERING GRAPHICS,

THE OPPENHEIMER AWARD

To encourage better presentation of
papers on the program, at meetings of the
Engineering Graphics Division, A.S E.E.,
the Frank Oppenheimer Award has been es-
tablished. The award will be offered twice

vearly -~- once at the Mid-Year Meeting and
once at the Annual Meeting of the Division --
-- and shall be based on the following;
1. Purpose
To encourage and reward excellence



in the presentation of papers.

2. The Award
The award shall consist of $100 ac-
companied by an appropriate certifi-
cate,

3. Judging
The Awards Committee shall appomt
three__gudges from among those mem-
bers of the Division present at the
meeting. The judges may recommend

3. E11g1b111ty
Persons presenting papers listed on
the official program of the meeting
shall be eligible, Persons moderating

or presiding at a session will, normal-

1y, not be eligible,
4. Judging -
'~ The Awards. Committee shall ‘appoint
- three judges from among those mem-

bers.of the Division present at the
meeting, The judges may recommend
that the award be shared, or that it

" not be given at a particular meeting,

5. Re qulrements

The following items shall be cons1dered

-in judging the presentations;

“a)  Familiarity with Content
The speaker should give the
impression that he speaks
freely and without notes.

b) Timing

' The speaker shall stay within
the time allotted.

¢}  Delivery
The speaker should enunciate
clearly, speak loud encugh to
be heard in the last row, use

the mjcrophene effectively
when available.
d)" “Enthusiasm
. Enthusiasm should be mai-
- tained throughout the presen-
tation, and the voice should
not sag. -
6. Presentation
The award shall he presentaed at the
-'Banquet or Dinner Meeting of the
Division, unless such meeting pre-
cedes a portion of thé program, in
which cagse it shall be presented at
the last session on the program.

'The Oppenheimer Award for the 1970
Mid-Year Meeting at California Polytechnic
College was made to Dean James 5. Blackman
of the University of Nebraska for his paper
"Creativity - Its Care And Cultivation Among
Engineering Students".

DISTINGUISHED SERVICE AWARD
COMMITTEER '

The Distinguished Service Award Com-
mittee is now considering candidates for this
high honor. Any member of the Engineering
Graphics Division of A. S.E. E. may recomend
a worthy colleague for this award and should
write to

A Dean E. W. Jacungki
College of Engineering

" University of Florida :
Gainesville, Florida 32601

In order to receive the award, a person
must have made- clearly recognizable contribu-
tions to Engmeermg Graphics in several of the
following Ways of which item {(e) shall not be
omitied;

{a) _Suc,cess as a teacher, both as to
-~ competence in subject matter and
the ability to inspire his students

~ to high achievement.
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- (b} .Improvenient of the tools of and
conditions for teaching.

{c} Improvements in teaching, in=-
cluding development of teachers,
development of testing and guidance
programs, and coordination of
fields of ‘subject matter.

{d) Scholarly contributions of liter-
ature, honors, etc.

- (e} Service to the Division as shown:

{1} by regular attendance at
its -meetings

{2} by service on its commit-
tees or as an officer with
a record of achievement

{3) by contributions to its
publications or summer
school programs

{continued on page 13)



COMMITTEE REPORTS

INDUSTRIAL RELATIONS COMMITTE &
The objectives of the Industrial Rela-
tions Committee were formulated in 1967
when Richard Springer was its chairman.
During my tenure of the past six or eighi
vears on this cominiitee, I have heard no
suggestions about changing any, nor adding
new objectives.’

However, little has been done to imple-
ment these objectives, and perhaps little can
be done. Copies of my letter of May 23, 1969
and the Annual Report of June 1969, indicate
that there has been very little group activity
on the part of our committee. Only three

-members of the committeg, besides myself,
were present at the Penn State meeting. We
held two meetings but only three attended at
any one time. Our discussion was given al-
most entirely to how we could commence the
implementation of our propsal to see what in-
fluence can be exerted on the Engineering
Society representatives on the ECPD commit-
tee with the aim of enlisting their aid in re-
storing graphics courses to ECPD accredited
curricula. You will recall that this proposal
was approved by the Graphics Division &t the
1969 annual meeting at Penn State.

It is my strong feeling that our commit-
tee should concentrate on this one objective
and expend the energy available on this, at
the present iime,

Any serious efforts at implementation
of this propsal raises some important consi-
derations:

a. The effortg could generate consider-

able political rumble, both in edu-
cational administration and profes-
sional engineering circles, thus de-
manding diplomatic procedure,

b. We would need the support and
prestige of all segments and of-
ficers of the Graphics Division.

‘c. It seems fruitless to approach
ECPD representatives except
through the avenue of some con-
siderable pressure on the part of
their constituents.

d. If we propose a restoration of the
graphics course we will have to
have some kind of specific parame-
ters regarding content, units, etc.

11

It seems to me that the first step should
be an extensive national survey, using a well
designed questionnaire to determine:

a. 'The magnitude of the demand for
more graphics capability in engi~
neering graduates.

b. The nature of this capability.

If the results of this survey indicate a
sufficient demand on the part of industry
people, we can then proceed with the efforts
needed to secure the required influence on
the ECPD representatoves,

This project will not be done in a few
weeks.

I intend to send a proposed copy of the
guestionnaire to each member of the Indus-
trial Relations Committee by December 1,
with the hope that I will have sufficient feed-
back from committee members to allow some
action on it during a committee meeting at
Cal Poly in January 1970.

In the meantime [ will be exceedingly
pleased to have any suugestions on this pro-
ject from any member of the Industrial Rela-
tions Committee..

Respectfully submitied

R. Wallace Reynolds, chairman
Industrial Relations Committee
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COMPUTER GRAPHICS COMMITTEE

PURPOSE

As members of the engineering profes-
sion, we should be aware of new areas of
development in our immediate field of educa-
tional interest. Technology is rapidly chang-
ing; therefore, instruction should reflect this
new technoleogy. Computer Graphics is an
area of potential development and growth
which graphics-design oriented courses should
explore and utilize, '

It is the intent of the Computer Graphics
Committee to provide instructional information
which may be incorporated into current fresh-
man and sophomore courses. The commitiee
will also be responsible for informing the Di-
vision of the ''state of the art’ in such related



areas as: Computer-Aided Design, Digiial Data
Plotting, Numerical Control, and Computer-
Aided Manufacturing Methods.

It is recognized that practical instruction
in Computer Graphics ig limited to computer
and plotting equipment as well as instructional
capability. However, reference material and
film are easily obtainable and lectures could be
presented as an informational unit of instruc=-
tion in existing programs.

GOALS for 1969-70
1. To alert the Division to the significance

of Computer Graphics in freshman and
sophomore design courses.

2. To provide instructional material which
may be incorporated into existing course
structure.

3. To organize a Seminar-Workshop for

engineering faculty who are interested
in teaching computer graphics.

4, To present an informational technical
session at the Annual ASEE Meeting at
Ohio State Univergity in June 1970,

Regpectfully submitted

Paul M. Reinhard, Chairman
Computer Graphics Committee

MEMEERSHIP COMMITTEE
PURPOSES

The Membership Committee is charged
with the responsibility of soliciting new mem-
bers for the Engineering Graphics Division,
and secondarily, for the ASEE regardless of
division affiliation. Additional members are
desired {o provide a more diversified point of
view and a broader base of membership to the
Division.

The Membersghip Commitiee hag agreed
that the best means of recruiting new members
is through subscription to the JOURNAL OF
ENGINEERING GRAPHICS., A subscriber to
the Journal is believed to be a much better
prospect for mermbership to ASEE than one
who is unfamiliar with the goals and aspira-
tions of the Division of Engineering Graphics.

This close relationship between the
Membership Committee and the Journal
prompted a proposal at the Executive Meet-
ing during the Annual Convention at UCLA in
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1268 that the editor and circulation manager
be members of the Membership Commitiee.

It was further proposged that Journal funds be
made available to support memberghip solici-
tations conducted by mail. The proposals
were accepled as being in the best interest of
the Bivision, by the Executive Committee.

An ever-increasing membership which
reflects an active engineering graphics field
would give renewed strength to the future of
the Division of Engineering Graphics.

PLANS for 1969-70

The membership committee would like
to continue its solicitation of new members by
gaining new subscriptions to-the JOURNAL
OF ENGINEERING GRAPHICS. The following
is an ouiline of activities that are expected to
accomplish the general goals of the commiitee:

1. Mail complimentary copies of the
Journal to prospective members,
Mailing labels and explanatory let-
ters will be prepared for attach-
ment to current Journal issues and
mailed with the regular mailing
from Brown Publishing Company.

2. A letter and memberghip informa-
tion will be sent to each Graphics
Division member requesting that
they recruit new members for the
Division.

This will be a continuation of the pro-
gram begun in 1965 which increased our sub-
gcriptions to the Journal from 653 to 922 in
1968, The implementation of this program
will be dependent upon the avalability of funds
from the Journal of Engineering Graphics.

Resgpectfully submitted

James H. Earle, Chairman
Membership Committee

ENGINEERING DESIGN EDUCATION
COMMITTEE

MEMBERSHIP

East Coastal Area
Percy H. Hill, Chairman (North)
Tufts University
E. W. Jacunski (South)
University of Florida



Wilfred P. Rule (North)
Northeastern University

Central Area
Jerry S. Dobrovoelny (North)
University of Illinois
James H. Earle (South)
Texas A& M University

West Coastal Area
William S, Chalk (North)
University of Washington
Peter Z. Bulkeley {South)
Stanford University

PURPOSE

Membership to the committee is to be
drawn from as wide a geographical spread as
possible so thatl ifs members may consult
with schools in their area to advise on curri-
cula, course content, and methods and tech-
niques of teaching engineering graphicg as a
vehicle for creative design . The comrmittee's
primary purpose is to encourage instruction,
at the introductory level {among all technical
schools), in engineering design and creative
engineering. This encouragement involves
communicating the meaning of the '""Design
Process', providing a mechanism for the
exchange of design projects and case histories
among institutions, and conducting seminars
in design education at ASEE regional areas.

The work of the committee may be sum-
marized as follows:

1. To preseni engineering graphics
as a vehicle for instruction in
engineering design.

2. Toc broaden the outlook of engi-
neering graphics educators in the
area of design education.

3. To make available recognized
authorities in design education
to educators for assistance in

Dist, Serv, Award (cont'd from page 10)

The commitiee would appreciate having
all recommendations before March 10, 1970.

Past recipients of the Distinguished
Service Award were

1950 - Frederick G. Higbee
1851 - Frederick E. Giesecke
1852 - George J. Hood
1853 - Carl L. Svensen
1954 - Rudolph P. Hoelscher
1955 - Justus Rising
1956 - Ralph 8, Paffenberger
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curriculum planning, writing of
cage studies, writing of design

projects, and to explain the role
of graphics in design education,

GQOALS for 1969-1970
Present:

The committee continues to advisge in-
stitutions on curriculum planning and course
content to achieve a design oriented course of
instruction. Recenti visits and materials made
available to institutions involve one in the
northeast, one in the south, and another in
the southwest region.

The committee will conduct a seminar
on Graphics and Desgign education at a com-
bined meeting of ASEE Sections involving
members from New England and Uppel New
York - Ontario and Quebec at West Point in
April of 1970.

Future

The committee plans to actively collect
design problems, projects, and cases and to
make them available on request and publish
them in a special issue of the Journal when
their numbers warrent such publication.

The committee plans to award a "certi-
ficate of merit" to outstanding teachers and to
pioneering efforts in the design-graphics area.
Such award will carry a cash prize. Details
of the award are now being worked out.

The committee is considering the feasi-
bility of offering the second summer school
on engineering design education

Respectfully submitted

Percy H. Hill, chairman
Engineering Design Education
Committee

1957 - Frank A. Heacock
1958 - Henry C, Spencer
1959 - Charles E, Rowe
1960 - Clifford H. Springer
1961 - William E. Sireet
1962 - Jasper Gerardi

1263 - Theodore T. Aakhus
1964 - Warren J, Lugzadder
1965 - Ralph T. Northrup
1966 - James S. Rising
1967 - Ivan L. Hill

1968 - B, Leighton Wellman
1969 - Edward M. Griswold



ANNUAL MEETING
TENTATIVE PROGRAM

Monday, June 22, 1970

8:00 A, M. .
Annual Creative Engineering Design
Display
(Repeat Tuesday, Wednesday and Thursday)

8:00 P. M.’
Executive Committee Meeting

Tuesday, June 23, 1970

1:45 P. M, - 3:30 P. M.

Conference - Panel Discussion

Theme
COMPUTER GRAPHICS INFORMATION
PROCESS AT THE UNDERGRADUATE
ILEVEL

Presiding ‘
PAUL REINHARD
University of Detroit

Speakers
WILLIAM SAAS
IBM Corporation
"Computer Graphics Media"

CARL W. BECHTOLD
University of Colorado
"The Freshman and Computer Graphics"

EDWARD V. MOCHEL
University of Virginia

"An Elective Course in Computer
Graphics"

3;40 P. M, - 5:30P. M.

Computer Graphics Seminar
Demonstration in the Ohio State
University Computer Center

Presiding
Robert LaRue
OChio State University

Wednesday, June 24, 1970

10:00 A. M, - 11:45 A, M.

Conference - Panel Discussion

Theme o
THE ROLE OF GEOMETRY AND
GRAPHICS IN THE INFORMATION
PROCESS OF MODERN TECHNOLOGY

Presiding '
JAMES H. EARLE
Texas A& M University

Speakers
S. T. HALASZ
City College of the University of N. Y.
"The State of the Art"

M. GUERARD
Texas A& M University
"Research and Applications"
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C. E. 5. LINDGREN
Harvard University
"Relations with Other Disciplines"

V. P. BORECKY
University of Toronto
"Looking Ahead"

LOUISA BONFIGLIOLI
Technion, Israel
"Looking Ahead"

12:00 Noon .
Annual Business Meeting and Luncheon

6:30 P, M.

Annual Banguet

Presiding
STEVE M. SLABY
Princeton University

Speaker
D. C. WATSON
Staff Engineer, Operations Division
Fairchild Hiller
KRepublic Aviation Division
Farmingdale, New York o
"Educating the Minority Engineer' -

Thursday, June 25, 1870

10:00 A, M., - 11:45 A. M.
Conference - Panel Discussion
-Theme ' :
' ENGINEERING GRAPHICS INFORMA -
TION PROCESSES IN RESEARCH
AND DESIGN
Presiding - ‘
PERCY H. HILIL
Tufts University
Speakers
- DUANE G. HARRER
Unimation, Inc.
"The Unimate"

JAMES C. OTIS

Case-Western Reserve University -
"Application of Computer Aided
Design to Electrocardiography"

WILLIAM C, CROCHETIERE
Tufts University

"Engineering Design in Physical
Medicine" '

1:45 P, M. - 3:30 P. M,

"Cracker Barrel Session
Panel Discussion with Audience
»- Participation including Student
. Presentations.
Pregiding
Steve M. Slaby
... Princeton University

(continued on page 37)
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HONORABLE MENTION AWARDS

The Fall issue of the JOURNAL OF EN~-
GINEERING GRAPHICS printed the list of award
winners at the Annual Creative Design Display
at Pennsylvania State University during the
1969 A.S5.E. E, Convention. However, names
of designers receiving Honorable Mention were
not known. Since then, these names were made
available and are as follows:

HOME EXERCISER
Designers: Thomas L. Palmore
Michael D. Olgen
Steven H. Olsen
William D. Pennington
Clyde R. Pifer
Jewell ', Plangman
Instructor; Professor James H., Earle
School: Texas A& M University

HOME EXERCISER
Degigners; Franklyn B. Jeffs
Michael W. Goss
Larry T. Lamb
Michael R. Landoit
Dennis W. Lang
Instructor: Professor Ronald . McCage
School: Texas A& M University

INVESTIGATION OF ADAQUACY OF HOUSING,
FOR MARRIED STUDENTS AT TEXAS A& M
UNIVERSITY

Degigners: TR. E. Rubenstein

S. D. Snyder
Instructor: Professor North B. Bardell
School; Texas A& M University

MODIFICATION OF A SERVICE STATION

Desgigners: Derwood Freitag

M. Roberto Garza

Scotty Griffin

Mack Hudson

Ronny Jones
Instructor: Dr. Richard I'. Vogel
School; Texas A& M University

AN ECONOMICAL CEMENT MIXER
' Designers: David Huntington
John Hobson
Raymond Kopecky
Thomas Huefner
Bob Lissner
Robert Johnston
Instructor: Professor Jimmy Hatley

School: Texas A& M University
AUTOMOBILE LUGGAGE STORAGE DEVICE

Designer: L. Rene French

Instructor: Professor E. D. Groves

School" Texas A& M University

PLANNING FOR THE FUTURE - TRAILER

FACILITY
Designers:

Instructor:
School:;

Aubrey G. Cherry

Billy Wayne Coss

Charles Allen Crews

Walter E, Debord

Harry Frank Elrod

Professor Samuel M. Cleland
Texas A& M University

OUTLET SAFETY

Designers:

Instructor:
School:

Robert 8. McCarthy

Dale A. Williams

Lawrence Duda

R. A. Froelich

R. Frankel

Profegsor Alan K. Karplus
Western New England College

WINDSHIELD WIPER DE-ICER DEVICE

Désigners:

Instructor:
School:

I. Steinberg

M. Schreiner

R. E. Terentz

D, T. Marcello

J. A. Caswell

Professor John D. Swenson
Western New England College

WAVE POWERED GENERATOR

Designers;

Instructor:
School:

D. M, Fields

4. R. Gusky

J. D. Monk

R. J, O'Connor

J. A. Synoski

D. C. Walters

Professor L.eo A. Padis
Virginia Polytechnic Institute

AUTOMATIC SENTRY -~ A THEFT PROOF
CASH DRAWER DEVICE

Designers:

Instructor:
School:

i6

John Snyder

Robert Carlson

William E, Bowers
Rich Fulkerson

Bob Bridges

Mr. Frank Edlin
Arizona State University



AUTO REGULATED INTRA-VENOUS FEEDER
Designers: Bruce Benson
John Blockman
David Dige
Bob Hill
Mark Summers
Instructor: Mr, Frank Edlin
School: Arizona State University

AUTOMATIC SAFETY UNIT - IMPROVED
TRAFFIC LIGHT
Designers: Thomas Seaton
Robert Henry
Ronald Hom
Robert Meiger
Instructor; Mr. Frank Edlin
School; Arizona State University

CAN OPENER THAT FORMS A SPOUT

Designers:

Instructor:
School:

Mark Garafolo

Ernest Garner

James Wynard

Bock Yee

Professor ¥, A. Mosille
University of Illinois at
Chicago Circle

BETTER VALVE DEVELOPMENT

Designers:

Instructor:
Schoal:

Joe Thoendel

Jesse Rhodes

Jim Paul

Mike Haver

Jim Elkins

Professor Leendert Kersten
University of Nebraska
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by

Dr. EVERETT R. GLAZENER

Chairman, Engineering Technology Depariment

In the past twenty years many innova-
tions have been introduced to engineering
graphics and drafting curricula for the pur-
pose of improving instruction. Examples of
such methods are programmed instruction,
team teaching, and closed circuit felevision.
These media have been directed toward help-
ing the student develop skill, knowledge, and
an appreciztion for the graphic sciences and
their place in our modern industrial society.

Need for Better Techniques

More material is being presented to
college and technical school studentis than
ever before. To complicate matters, Howe
states that there has been a reduction in the
time allotied for teaching engineering graph-
ice. Consequently, instructors must find
more efficient teaching methods.

With the rise of television in the last
twenty years, advertisers have been using
animation exteusivelyz. Animated motion
pictures gave life to inanimate objects. The
objects can be tilted, divided, and moved at
will without the disadvantage of human hands
blocking the vision of the class. the liveliness
of the objects enables the student to visualize
concepts that camot usually be seen when
using chalkboard presentations of the same
material.

Texas A& M University

and

Dr. DENNIS C. NYSTROM
Assistant Professor
Technical & Industrial Education
Southern Tilinois University

Technical research techniques were
used to determine the effectiveness of anima-
ted films in teaching specific concepts in en-
gineering graphics. This research was de-
gigned to test the following hypotheses:

1. There was no significant difference
in the initial learning between stu-
dents receiving the 16 mm sound
animated film method of instruction
and those receiving the convention-
al lecture demonstration method.

2. There was no significant difference
in the retention of the experimental
group, exposed to animated {ilm,
and the control group, exposed to
the conventional method of instruc-
tion.

3. There was no apparent difference
in the interest shown by the students
viewing the animated films and those
subjected to the conventional method
of instruction.

Research Materials

Various educational materials were
used in conducting the research. A gualified
jury and two preliminary pilot studies were
utilized to determine the quality and applica-
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bility of the research materials,

The study was based on the content of
an introductory course offered to all college
freshmen in the various engineering curricu-
la at Texas A& M University. Four units of
instruction were selected. These four units
Were;

1. mulliview orthographic projection
2. auxiliary projection
3. sectioning

4. Dbasic dimensioning

The 16 mm animated films were devel-
oped to teach the basic concepts of the units
involved. The completed films ranged from
8ix to eight mihutes in length.

Three forms of each unit test were de-
veloped. The tests consisted of five mutiple-
choice questions and twe drawing problems.

All materials were submitted to the
recognized jury; and after revisions were
made, a preliminary pilot study was conducted.
The best seating arrangement, projector and
speaker placement, and lighting was determin-
ed. All tests were administered, and an item
analysis was performed. Results of this pi-
lot study were also used in the development
of the final animated films.

A second pilot study was conducted to
determine the unit test reliabilities. Figure 1
illustrates the test reliabilities as determined
- by an analysis of variance techniques.

A questionnaire was developed to assess
the opinion of the students in regard to the two

methods employed in teaching the selected units.
'1he questionnaire also provided space for gen-
eral comments regarding all facets of the course

and the teaching methods employed.

Conducting the Research

The study involved 400 beginning engi-
neering students in the Engineering Graphics
Department at Texas A& M University during
the fall semester of 1968-69. Five instructors,
each teaching two sections, were involved.

The rotational method of treatment assign-
ment wds applied and resulted in 1600 obser-
vations for the 400 students. Figure 2 illus-
trates the treatment assignments,

The unit pretest was administered di-
rectly preceding the introduction of each unit.

20

It was assumed that this procedure would ac-
count for any trangfer of learning taking place
between unit of instruction. The posttest was
administered immediately after the iniroduc-
tory material was presented. The test of re-
tention was given four weeks after the posttest.

Test Fumker of Reliai‘:i]__ity
Items Cosfficient

Multiview Orthographic .

Frojection 7 T2

Primary Auxiliary

Projection 7 82

Bagic Sectioning 7 AT

Dimensgioning T .70

Figure 1l.-~Unit Test Reliabilities

Teucher Seotion Unit T Tnit IT Unit IFL Tnit IV
N 1 g Con. Exp. Con.
2 Con. Bip, Oon, Faxp.
B 3 Can, Con, Exp, Exp.
I Exp . Exp. Con., Con.
a 5 Exp . Gon, Coll. EXp .
& Con. Exp. Bxp. Con.
o 7 Exp. Exp, Con, Con,
a8 Corn, Con, Exp. Exp.
z Fi Con. Con. BExp. Exp.
10 Exp. Bixp, Con, Jon.
TREATMENTS: EXp.-~Animated 1ilm method
Con. --Lecture-dsmonstration method
UHITS ; I -- Muléiview Crthographic Projection

I1 -- Primary Auxilisry Projection
III -- Beotlonel Views
IV -- Basie Dimenzicning

Figure 2.~~Trsatment Assignments

Analysis od Data

The data collected from the reasearch
was analyzed by two different techniques. A
graphical procedure provided a visual analy-
sts of the data. Figure 3 illusirates a graph-
ical comparison of the mean gain scores
achieved by the experimental and control
groups on each unit of instruction. Figure 4

Experimental group

Mean Gain Score
o
.

¢

Unit I 11 III Iv
Figure 3.--Mgan Gain Score Comparison




illustrates a comparigon of the test of reten-
tion scores on each unit of instruction.

Bxperimentsal group

[:::] Contrel group

6 -
®
g L
aQ
@
§ 21
2

0

Unit I 1z ITI Iy

Figure lL.--Test of Retention Score Comparisgon

The analysis of variance technique re-
vealed a significanily higher gain from the
pretest to the posttest of the experimental
group. This gain was significant at the .01
level of confidence. A significantly higher
test of retention score was also revealed.
The experimental group scored significantly
higher than the control group at the .05 level
of confidence.

On the studeni questionnaire, 85.2 % of
the students stated that they felt the animated
film method of instruction asgisted them in
under standing the basic concepts of the units
involved, However, only 40.7 % of the stu-
dents preferred the animated film method of
instruction when compared with the conven-

tional lecture-demonstration method. General

comments revealed that the students felt a

method of immediate féeedback during the films

was necessary.

Conclusions and Recommendations

The following hypotheses were rejected
on the basis of gignificant differences at the

.01 and .05 levels of confidence as determined

by the analysis of variance technique,

1. There wasg no significant difference
in the initial learning between stu-
denis receiving the 16 mm sound
animated film method of instruction
and those receiving the convention-
al lecture-demonstration method

2. There was no significant difference
in the retention of the experimental
group, exposed to animated films,
and the control group, exposed to
the conventional method of instruc-
tion.

Since 59.3 % of the students stated that
they would rather be taught by the convention-

al lecture-demonstration method of instruction,
the third hyoothesis was rejected.

3. There was no apparent difference
in the interest shown by the students
viewing the animated films and those
gubjected to the conventional method
of instruction.

The students' major ¢riticism of the
animated film method of instruction was
that the films provided no opporiunity for
questions. This prevented immediate feed-
back, and.impaired reinforcement. To pro-
vide this feedback, more research should be
conducted 1o develop a method whereby con-
cepts can be reinforced during the viewing of
the films

Other Recommendations

1. Turther research should be conducted
to determine the effeciiveness of sound
animated films in other areas of engi«
neéring graphics and industrial educa-
tion.

2. This research should be repeated in-
volving a broader sample of colleges
and universities throughout the United
States.

3. Additional research should be conduct-
ed to determine the effectiveness of the
animated film method of instruction
presented via educational television.
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FRANKLYN K. BROWN
Northeastern University

Functional scales are recognized as use-
ful devices for graphical computetion purposes X H
such as conversion scales, nomographs, etc.:
as well as measuring bases such as dials,
gauges, meters, etc., along which an indicator 36 - B
or pointer moves. The graduation of these 35 -
scales often requires precise information which
a gtudent can sometimes generate, but often de-
stroys by a simple error so common to itera-
tive computation performed by any of us. In
addition, effectivencss of these scales is 30 .
largely susceptible to the many levels of qual-
ity of manual technique and gkill required to
produce the scale on the appropriate media
(pencil or ink on paper, scribes on film,
geribes on metal, ete.)
’ 25-1+5

Whereas technique development is now
receiving little or no emphasis in many Engi-
neering Graphics curricula, the Functional
Scales made by most students tend to lose
their effectiveness due to errors and inaccura- 20 =
cy inherent in current manual graphical meth-
ods employed. The computation of graduation
distances, even if done correctly, may be in-
accurate. The line-work required to create
the graduations precisely is a rare commeodity. 15-

Fortunately, however, the digital com-
puter can he used to perform, both tirelessly
and accurately, the calculations required to
locate the graduations, A digital increment 10 =
plotter which receives its positional instructions - 3
directly from a computer can be made to produce
the scale on paper (kncwn as hard-copy). 1In
addition, such data generated by the computer
can be recorded on paper or tape for the pur- 5
pose of specifications to an appropriate engrav- - 2
ing machine to "divide" or graduate scales of
plastic, metal, wood, etc, These can be in the

form of numbers to be transmitted to a machine - ]

operator or N/C tapes for direct control of the 0 &0

machine. The plotter output may be used as is,

or may merely be a "proof' of the required X -—uﬂz
scale to be produced in quantity. -

: . Figure 1
The simple conversion scale shown in
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Figure 1 uses only three of the basic sub-rou-
tines available to most pletter programmers,
namely PL4T, NUMBER, and ANN{T. Sub-
routine PILYT is the real workhorse, with sub-
routine NUMBER used to calibrate the gradua-
tions, and sub-routine ANN@T to identify the
scales.

The instructions to the computer will be
the same as the steps that one would take to
draw the scales manuzlly, for that is really
all that any program consists of, namely the
detailed step-by-step procedure to solve a
given program. Several methods exist for
drawing functional scales, but assume that we
will use that which is most graphical and in-
volves the least mathematics. The proportion-
al sub-division method fill the bill here.

We shall begin by making a linear scale,
ag it is the easier type to begin with. Let's
say that we are to draw a scale 7" long to
represent values of the function of a simple
variable {say ""X'"} as the variable ranges from
0 to 6 as shown in the sketch of Figure 2. 'The
(X)) is X, thus the scale will be uniformly di-
vided. Letting X increment by 1 is logical for
this range and this demonstration, The dis-
tance between tic marks will be proportional
to the differences of the value of £f{X) for cor-
responding increments of X. We can use the
computer to determine these values and to con-
vert them to appropriate pen addresses. This
relationship between the value of the function
and the scale distance can be expressed as the
ratio:

¢} 22

where

SD = Scale Distance for a given value of
the variable, measgured from the
minimum end of the variable X
gcale,

SL = The total scale length

X = The value of the Function for the
game given value of the variable,
meagured from the minimum of
the F(X) scale.

FXF = The value of the Function for the
Final value of the variable.

This ratio may be illustrated by the
sketch in Figure 3 in which the vertical scale
represents the scale to be plotted but whose
inter-tic distance (7/6") is awkward, and the
sloping congiruction scale is the true function-
al scale but whose intervals can easily be ar-
ranged to convenient values by varying its
slope and length, Notice that the two scales
are proportional to each other, Whereas SL
and FXT are constant, SD must vary as FX

25
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Figure 2

varies, If we were making the scale in Figure
2 by hand, we would draw it vertically 7" long,
and draw the sloping construction scale at
some convenient length and angle and lay off
appropriate lengths along it. These would be
transferred to the main stem, which would be
calibrated in terms of the variable X, but the
inter-tic distance would be proportional to the
inter-function increment as determined on the
sloping construction scale. This technique is
also shown in Figure 3.

VARIABLE
"y
D -
5 =

.

Figure 3

We can now write this ratio into a pro-
gram which will repeatedly increment X, eval-
uzate the function, and then determine the cor-
responding proportional scale distances.
Figure 4 is a program which will plot the re-
quired scale and calibrate it with tic marks . 1"
long at increments of X = 1 along the scale, as
ghown in Figure 2. A more sophisticated scale
would, of course, contain sub-divieions, but
we kept this scale simple for demonstration
purposes. Such refinements can easily be in-
clided by the programmer as required. This
program will produce the vertical scale only,
with the tic marks and calibrations,

If the variable in the function has a pow-
er or exponent other than +1, the scale gradua-



C INITIALIZE
SL=7.
XMAX=6,
FXF=XMAX
C MPVE T@ START
CALL PLET (2.,1.,-3)
€ CALCULATE $D AND PL@T
D 5 I=1,7
X=I-1
FX=X
SD=SL*FX/FXF
CALL PLAT (0.,5D,2D
C PLPT TIC MARK
CALL PLAT (-.1,5D,2)
C  ANNGTATE TIC MARK
CALL NUMBER (-.3,SD-.1,.2,X,0.,-1)
C RETURN TO SCALE
5 CALL PLET (0.,5D,3)

Figure 4

tions will, of course, be non-uniform, reflect-
ing the non-linearity of the function. The gen-
eral reasoning will be the same as in the fore-
going example, as the relationships between
the scale distances and the values of the func-
tion remain unchanged. This can easily be
demonstrated by discussing a scale to repre-
sent a simple non-linear function. The basic
idea will hold true regardiess of the specifics
of the function. It is merely a matter of care-
fully handling the expression of the function
itself.

VARIABLE
" Y"

P

Figure 5

As an example, let's say we are again to
draw a scale 7" long, but to represent the val-
ues of a non-linear function (say Y2) as the
variable Y ranges from 0 to 6, as shown by
the vertical scale in Figure 5. The #(Y) is Y2,
therefore, the zcale will be non-uniformly di-
vided. Again, letting Y increment by 1 is logi-
cal for this range and this demonstration. Fig-
ure 5 shows a sketch of both scales required to
relate to the ratios developed for equation (1),
Note that the distance between tic marks is
still proportional to the differences between
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the values of f(¥Y} for corresponding increments
of the variable ¥. Figure 6 consists of a pro-
gram to plot only the vertical scale shown in
Figure 5.

An application .of the use of functional
scales is the plotting of two scales on one stem,
thus providing a two-variable conversion scale
representing an equation involving two variables,
as an example, if we have the simple equation

(2) X = A2

where A varies from 0 to 6, we can make such
@ scale as shown in Figure 7. In this case,

f(A) is A.z, producing a non-linear scale, Sim-
ilarly, £(X) is X, and a linear scale is produced.
The limits of X are dependent upon the limits

of A, and logical increments have been pre-
selected for both scales by the programmer.
Minor sub-divisions have again been omitied
for simplicity of demonstration.

€ INITIALIZE
5L=7,
YMAX=6,
FYF=YMAX 2
C MIVE T8 START
CALL PLET (2.,1.,-3)
€ CALCULATE sSD AND PLET
Dd 5 1=1,7
Y=1-1
Fy=yY##2
SD=SLaFY/FYF
CALL PLHT (0.,SD,2)
C PLST TIC MARK
CALL PLET (-.1,5D,2)
¢ ANNGTATE TIC MARK
CALL NUMBER (-,3,SD-.1,.2,Y,0.,-1)
C RETURM T§ SCALE
5 CALL PLET (C.,5D,3)

Figure 6

It should be obvious that the program to
produce a plot such as in Figure 7 is little
more than repeating the plot for a single scale,
but paying attention to the appropriate function,
and making the tic marks on the proper side of
the stem. If the programmer were involved in
making many such plots, he could easily create
his own sub-routines as required.

Figure 8 containg a program to produce
the two variable conversion scale shown in
Figure 7. Can you determine how the program-
mer achieved the small (but real) increment at
the top of the X scale ? Any two-variable con-
version scale can be similarly plotted. The
programmer must pay careful attention to the
functional relationships when initializing, and
gelect logical inerements with which to control
his independent D@ loops required for each
scale,



In this fashion, any functional scale may
be plotted, either seperately or inconjunction
with any other functional scale. The programs
may be made quite general by reading the ini-
tializing values such as SL, AMIN, and AMAX
from data cards, but any initializing Arithme-
tic Assignment statements which involve the’
function must, of course, be unique to those
functions. This does not cause undue difficulty
as they are grouped and easily identifyable at
the beginning of the program.

Functional scales plotted along circular

arcs may be produced just as easily by convert-
ing from linearly determined scale distances to

X A

BT6
35 -
304
25+5
20 4

- 4
15-
10 4

-3
S A

- 2

-1
0 -0
X=A’
Figure 7

angularly determined scale distances and re-
converting the angular displacement of the pen
into appropriate X and Y plotiing coordinates.
Similarly, functional scales may be plotted
along any curve which can be defined mathemat-
ically. Thig is difficult to do each time it is
executed manually, but once ""debugged”, a
program will create any plot with no effort on
the part of the programmer beyond providing
proper initializing data and initializing Arith-
metic Assignment statements involving the
functions of the variables and of the curve along
which the scales are to be plotied.

Students quickly realize that time invested
in producing a good program will return excel-
lent dividends in the form of quickly and easily
produced plote and/or N/C tapes or tables of
data for a wide variety of scales.

¢ INITIALIZE
SL=7.
AMIN=C.
AMAX=6,
FAF=AMAX % %2
KMIN=AMIN#%2
XMAX=AMAX* %2
FXF=XMAX
¢ MPVE T# START
CALL PLET (2.,1.,~3)
£ CALCULATE SD (X SCALE) AND PLAT
J=XMIN
K=XMAX
DE 5 I=J,K,5
X=1
FX=1
SD=SL*FX/FXF
CALL PLHT (0.,5D,2)
CALL PLAT (-.1,5D,22
CALL NUMBER (-.4,SD-.075,.15,X,0.,-1)
5 CALL PLET (0.,SD,3)
cALL PLET (0.,SL,22
CALL PLPT -(-.1,5L,2)
CALL NUMBER (-.%,5L.075,.15,FXF,0.,-1D
€ RETURN T§ START
CALL PLPT (0.,0.,3)
C CALCULATE 5D (A SCALE) AND PLAT
J=AMIN
K=AMAX
DE & I=dJ,K
A=t
FA=I#%2
SD=SL*FA/FAF
CALL PLBT (0.,S8D,2)
cALL PLET (.1,8D,22
CALL NUMBER (.2,5D.075,.15,A,0.,=1)
& CALL PLET (0.,5D,3)
¢ ANNETATE X SCALE
CALL ANNAT (-.75,7.5,.3,0.2
C  ANNPTATE A SCALE
CALL ANNET (.5,7.5,.3,0.D
C ANNATATE EQUATIEN
CALL ANNAT (-.45,-.6,.3,0.)
CALL ANNAT (.3,-.35,.1,0.D

Data Deck

p B X

Figure 8



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 Fiorida, Gainesville. 654 pages {(tentative),
$11.50 (tentative). Available Spring

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, documen-
tation, graphic counterparts, design, and professional embodiment.
The level of instruction can best be described as design oriented
documentary communication, covering basic, intermediate, and
advanced concepts.

New and Speciai Features | No other available graphics text offers
such complete coverage relevant to the current needs of the
profession. New chapters on graphical-mathematical counterparts,
fundamentais 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. Auxiliariss: Point, Edge, and
Normal Views. Points and Straight Lines in Space. Curved Lines in
Space. Lines and Pianes in Space. Curved and Warped Surfaces:
Construction and Determination in Space. Vector Quantities:
Determination and Resolution in Space. Surface intersections and
Developments. Size Description: Dimensions, Notes, Limits, and
Precision. Machine Elements: Threads, Fasteners, Keys, Rivets, and
Springs. Drawings: Specification for Manufacture. Fundamentals of
Design. Working Drawings. Charts, Graphs, and Diagrams:
Introduction to Graphic Solutions. Graphic Solutions of Equations,
Graphic Solutions of Empirical Data. Graphic Calculus. Graphical and
Mathematical Counterparis. 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




GEOMETRY OF ENGINEERING DRAWING, Fifth Edition

George J. Hood, deceased, Albert S. Palmerlee, Professor of
Engineering Graphics, and Charles J. Baer, Professor of Engineering
Graphics, both of the University of Kansas. 469 pages, $10.95 | This
book, continuing to emphasize descriptive geometry, has been
expanded to include other graphic materials required in most
contemporary curricuia.

Special Features | Eliminates the use of projection planes and fold
lines by a direct approach to the multi-view presentation and solution
of problems in descriptive geometry. Ghanges its coverage from that
of a descriptive geometry text (without eliminating descriptive cover-
age) to that of an engineering graphics text through the addition of
chapters on section views, dimensioning, use of instruments, drawing
techniques, photodrawing, and vectors. Places the hundreds of
problems closer to their respective topics. Includes such other new
iterms as freehand sketching, oblique pictorial views and problems,
the Golden Rectangie and Fibonacci numbers, and the USASI
engineering lettering alphabet and the alphabet of lines.

ENGINEERING AS A CAREER

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 career;
outlines the qualifications, duties, and responsibilities of engineers;
describes the engineering 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. Two new chapters are
devoted to creativity and decision-making.

ENGINEERING DRAWING WITH CREATIVE DESIGN, Second Edition

Hiram E. Grant, Emeritus, Washington University, St. Louis. 334 pages,
$7.95 | This revised textbook can now be used independently of a
workbook, for problems have been added. An extensive chapter on
creative design has also been added, and a wide selection of creative
design problems is included in the problem section.

PROGRAMMED GRAPHICS

William F. Schneerer, Case Western Reserve University, 608 pages,
$10.95 | A programmed text designed for use as an aid in the teaching
of engineering drawing. The text is developed on the premise that all
students of technical drawing should be given a fundamental
approach to the subject—the engineering-science oriented approach.
Emphasizing communication by graphic means rather than the
details and conventions of mechanical drafting, it covers:
orthographic projection, pictorial drawing, drafting standards,
descriptive geometry, and graphic mathematics.




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 professicnal career in engineering. The manual cuts
across all branches of engineering, relating physics, chemistry,
and mathematical courses to the various engineering functions.

RECENT TEXTS AND PROBLEMS BOOKS

Descriptive Geometry

Grant: Practical Descriptive Geometry, Second Edition, $6.95

Grant: Practical Descriptive Geometry Problems, Second Edition,
$5.50

Warner-Douglas: Applied Descriptive Geometry Problem Book, Fifth
Edition, $5.50

Weidhaas: Applied Descriptive Geometry Problems, $5.50

Wellman: Alternate Problem Layouts for Technical Descriptive
Geometry, Second Edition, $5.95

Wellman: Problem Layouts for Technical Descriptive Geometry,
Second Edition, $4.95

Engineering Drawing

Grant: Engineering Drawing with Creative Design, Second Edition:
Combined Text and Workbook, $12.95

Grant: Engineering Drawing Problems, Series One, Second Edition,
$6.95

Vierck-Hang: Engineering Drawing Problems, Second Edition, $6.95

Vierck-Hang: Fundamental Engineering Drawing Problems, Second
Edition, $5.50

Zozzora: Engineering Drawing Problems, Second Edition, $6.50

Engineering Graphics

Cushman-Truesdaie -Woodard- Graves: Problems in Graphics and
Design, $7.75

Johnson-Wiladaver: Engineering Graphics Problems, $5.50

Levens-Edstrom: Problems in Engineering Graphics, Series VI, $7.95

McNeary-Westfail: Creative Problems for Basic Enginesring Drawing,
Alternate Edition, $6.95

Vierck-Hang: Graphic Science Problems, Second Edition, $6.95

Weidhaas: Creative Problems in Engineering Graphics, $6.95

Weidhaas: Creative Problems in Engineering Graphics, Alternate
Edition, $6.95

Wellman: Problems in Graphical Analysis and Design, $9.95

McGRAW-HILL BOOK COMPANY, 330 WEST 42, NEW YORK 10036




A survey, conducted in the spring of
1967, of the high schools with an enrollment
of 975 pupils or greater, in the state of Texas,
indicated that there will be an increased de-
mand for descriptive geometry teachers in the
secondary schools as technology expands and is

extended down from college to high school levelsl

If this trend can be projected nationwide, then
industri al teacher education institutions must
anticipate the need for preparation in this area.
Present research reveals that a sizeable mi-
nority group of schools is not meeting this need;
however, more than one-fourth of the colleges
and universities questioned, indicated that there
was no descriptive geometry available to stu-
dents in the industrial teacher education pro-
gram. To send a graduate of this discipline in-
to the teaching profegsion or industry without,
at least, an introductory course in this basic
subject ig an injustice to the student.

During the fall of 1967, an inquiry was
directed to appropriate institutions of higher
learning in the United States as listed in the
INDUSTRIAL TEACHER EDUCATION DIREC-
TORY, 1966-67 edition, concerning aspects of
the teaching of descriptive geometry in the
particular college or university. Of the 208
schools contacted, 158 (76 %) responded with
110 (70 %) indicating that descriptive geometry
was taught by some depariment in the university.
Four schools noted that the subject was to be
initiated in September of 1968.

A significant rvelation of the survey is
that 42 aschools (27 %) of those engaged in
technical teacher preparation did not make
descriptive geometiry available to their stu-
dents in any department of the college or
university, In this group were included a
number of state universities as well as state
colleges.

Among the institutions offering descrip-

ROY G. TRAPP
Instructor of Indusirial Aris
North Texas State University

 Descriptive Geo-

STATUS OF
DESCRIPTIVE GEOMETRY
IN THE UNITED STATES

Per Cent 0 10 20 30 40 50 &0

Descriptive
Geometry

Engineering
Graphics

metrical Drawing il
Engineering
Drawing d
Technical
Drawing ==
Graphics

Figure 1

Titles under which descriptive geometry is
taught.

tive geometry, the subject was taught as a
seperate course by 85%, while only 5% indi-
cated that material from desecriptive geometry
was integrated into other courses such as
graphics, mechanical drawing, drafting, and
engineering drawing.

Figure 1 illustrates the most commonly
used titles under which the course was
taught, while Table I lists the least used
titles. The title "Descriptive Geometry" was
most popular, being used by over 50% of the
responding schools. Engineering Graphics
was second, being used by 153% of the respon-
dents.

The textbooks most often used was
Paré, Loving, and Hill DESCRIPTIVE GE-
OMETRY. Texts used by 2% or more of ihe
universities are referred to in Figure 2. In-
structor developed materials ranked second
in use, and ENGINEERING DESCRIPTIVE
GEOMETRY by Rowe and McFarland ranked.

1 Roy G. Trapp, 'Status Of Descriptive

Geometry in Texas,' TIAA Bulletin,
vol. XII, Neo. 4 (April, 1968}, 17-18.



Title

Advanced Graphics . . . . .
Basic Drafting and Design .
Descriptive Drafting . . . .

bDevelopmental Descriptive Geometry . . . . . . . . . . .

Drafting 1TI . . . . . . . .
Drawing and Design . . . . .
Engineering Drafting . . . .
Engineering Geometry . . . .
Graphic Analysis . . . . . .
Graphic Science . . . . . .
Industrial Drawing . . . . .
Mechanical Drawing . . . . .
Orthographic Representation
Pattern Development . . . .

Tablie

Titles under which descriptive geometry is

taught. (least used)

third, Table Il lists books that are used by
1% of the schools responding to the survey.

Per Cent 0O 10 20 20 40
Descriptive Genmetry,

Paré, Loving, and Hill

Instructor Developed
Materials

Engineering Descriptive Geometry,
Rowe and MeFarland

Fundamentals of Three-Dimensional
Descriptive Geometry, Slaby

Technical Descriptive Geometry.
Wellman

Applied Descgriptive Seometry,

Warner and McNary R
Graphic Science,

French and vierck s
Practical Descriptive Geometry,

Grant
Descriptive Geometry,

Douglas and Hoag s
Technical Drawine,

Giesecke, et. al. [
Engineering Graphics for Design

and Analysis, Hammond. et. al. =
Engineering Graphics,

Rising and Almfeldt

Figure 2

Textbooks used in descriptive geometyy,

The method of solution employed by
85% of the schools was the "direct method™,
while 38% used "revolution' and 10% used the
"Mongean Method” .,

32
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Title and Author %

Applied Descriptive Gecmetry Problems Book,

Warner and pouglass . . ., ., . ., _ . . e
Basic Graphics, Tuzadder ., . . . . , . . L
Descriptive Geometry, Etter . . . . . . L
Descriptive Geometry, Schaum's College Outline Series,

Bawk . .. L. oL L., LT |
Descriptive Geometry, Nellis and Wickham . , . . . . . . .1
Descriptive Geometry, Watts and Rule . L A
Enqinegring Drawing and Geometry, Hoelscher and

Springer . . . . . ., .0, . ... e
Engineering Graphics, Svensen and Street . . . . S |
Fundamentals pf Modern Math, May and Grahom . . . . . . , 1
Geomelry of Endgineering Drawing, Hill and Palmerlee . . . 1
Geometry of Engineering Graphics, Byers and Turner coe .2 1
Graphics with an Introduction to Conceptual Design,

Levems . . . . ..., 0.0 L P |
Problems for Dimensional Descriptive Geometry, Seid . . . 1

Table II

Textbooks used in descriptive geometry
(least used)

The depth and scope of study are graph-
ically shown in Figure 3. Other topics that
are mentioned by at least one school include
motion analysis, velocities, zccelerations,
displacement, design, graphical math of
nomography and statics, shades and shadows,
package design, obliques and isometrics,
architectural design, tool project, mechanics,
surveying, creative and conceptual design.
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PBroblems Involving
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Problems Involving Surface
Development and Intersection

Engineering
hpplicaticha

Perspective
Projection

Mining and
Topoegraphic Problems

Vector
Geanetry

Figure 3

Topics included in the depth and scope of
study.

Approximately 80% of the institutions
required some form of introductory drawing
asg a prerequisite to taking descriptive ge-

ometry. Such reguirements are engineering
drawing, engineering graphics, technical
drawing, or basic drafting,

Class enrollment ranged as follows:

1-10 5% of the schoole
11 - 20 33% of the schools
21 - 30 53% of the schools
31 - up 8% of the schools

Six instructors of the indtitutions of
higher learning cantacted, felt very strongly
that descriptive geomeiry was a most thought -
provoking course and that it should be one
with a high priority in a curriculum of in-
dustrial or industrial arts education, and
especially that with a drawing concentration.

The researcher is especially concerned
about the high percent of schools (27%) which
do not offer descriptive geometry, and it is
aspiration that this article will have some
influence in reducing this percentage to al-
leviate the critical situation.

SUMMARY OIF QUESTIONNAIRE
STATUS OF DESCRIPTIVE CGEOMETRY

No. of Per cent of
Schools

208 156 110

Colleges and universities
to which questionnaires
were sent ag listed in
Iindustrial Teacher Edu-
cation Directory, 1966-67.

Questionnaires returned
Usable questionnaires

Schools offering descrip-
tive geometry

Subiect as separate
course

Subject as part of an
integrated course

schools offering descriptive
geometry but only for engi-
neering or math majors (in-

cluded in the 110 figure
above)

Schools scheduled to begin

the course in September, 1968

{(not included in the 110
figure above)

208

158

156

110

104

76

75

53

50

70

67

95




No. of Per cent of

Schools 208 156 110

Schools offering industrial

teacher education which do not ‘
teach descriptive geometry 42 20 | 27
Deépartments teaching
descriptive geometry:

Industrial Arts 45
Engineering Graphics 22
Industrial Education 13
General Engineering 6
Industrial Technology 5
Mathematics 3
Mechanical Engineering 3
Industrial Design 2

Industrial and Technical
Education

Technology

Architectural Engineering

Engineering and Technology

Engineering Technology

Graphic Science

Industrial Drafting and
Design Technology

Industrial Engineering

Machine and Tool Desgign
Technology

Technical

Technics 1

PFHEOR R RN N

L

Titles under which descrip-
tive geometry is taught:
Bescriptive Geometry 53
Engineering Graphics . 15
Descriptive Geometrical Drawing 5
Engineering Drawing 5
Technical Drawing 4
Graphics 4
Advanced Graphics 1
Basic Drafting and Design 1
Descriptive Drafting 1
Developmental Descriptive
Geometry
Drafting III
Drawing and Design
Engineering Drafting
Engineering Geometry
Graphic Analysis
Graphic Science
Industrial Drawing
Mechanical Drawing
Orthographic Representation
Pattern Development
Textbooks used in descriptive
geometry:
Descriptive Geometry, Paré,
Loving, and Hill 25.

R S e e S R S S S

Instructor Developed
Materials 15

34




No. of

Schools

Per cent of

208

156

110

Engineering Degcriptive
Geometry, Rowe and
McFarland

Fundamentals of Three-
Dimensional Descriptive

Geometxry, Slaby

Technical Descriptive
Geometry, Wellman

Applied Descriptive
Geometry, Warner and
McNary

Graphic Science, French
and Vierck

Practical Descriptive
Gepmetry, Grant

Descriptive Geometry.
Douglas and Hoag

Technical Drawing,
Geilsecke, et. al.

Engineering Graphics for
Design and Analysis,
Hammond, et. al.

Engineering Graphics,
Rising and Almfeldt

Applied Descriptive Geo-
metry Problems Book,
Warner and Douglass

Bagic Graphics, Luzadder

Descriptive Geometry, Etter

Descriptive Geometry,
Schaum's College Outline
Series, Hawk

Descriptive Geometry,
Nellis and Wickham

Descriptive Geometry, Watts
and Rule

Engineering Drawing and
Geometry, Hoelscher and
Springer

Engineering CGraphics,
Svensen and Street

35
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Per cent of

No. of
Schools 208 156 110
Fundamentals of Modern
Math, May and Grahom 1
Geometry of Engineering
Drawing, Hill and Palmerlee 1
Geometry of Engineering
Graphics, Byers and Turner 1
Graphics with an Intro-
duction to Conceptual
Design, Levens 1
Problems for Dimensional
Descriptive Geometry, Seid 1
Methods by which descriptive
geometry is taught:
Direct 85
Revolution 38
Mongean 10
Topics included in the depth
and scope of study:
Basic use of instruments 36
Orthographic projection 74
Auxiliary views 86
Problems containing points,
lines, and planes 95
Problems solved by use of
revolutions 85
Problems involving solids
and surfaces 87
Problems involving inter-
sections 94
Problems involving surface
developnent and inter-
section 83
Engineering applications 77
Pergpective projection 32
Mining and topographic
problemns 65
Vector geometry 62

Other topics mentioned in-
c¢lude motion analysis,
velocities, accelerations,
displacement, design,
graphical math of nomogra-
phy and statics, shades
and shadows, package

36




No. of Per cent of
Schools 208 156 110

design, obliques and isc-
metrics, architectural
design, tool project,
mechanics, surveying,
creative and conceptual
degign,

Approximately 80% of the
institutions offering des-
criptive geowetry required
some Form of introductory
drawing as a prereguisite,
such as:

Engineering drawing

Engineering graphics

Technical drawing

Basic drafting

Class size:
1-10
11-20
21-30
31l-up

From the Comment Section:

29
17
20

Six instructors felt very strongly that descriptive geometry
was a most thought-provoking course and that it should be a
course with high priority in the curriculum of the industrial
arts teacher and especially one with a drawing concentration.

UL T

Annual Meeting {(continued from page 14)

Faculty
Engineering Design
PERCY H. HILL
Tufts University

JAMES H. EARLE
Texas A& M University

Computer Graphics
PAUL M., REINHARD
University of Detroit
Theoretical Graphics
PATRICK BORECKY
University of Teronto
Engineering Education
PHILIFP L. BRACIH
Washington Technical Institute
Industry
"Engineering Education vs Reality"
MARIO D"ANTONIO
President
Trenton Textile and Engineering
Manufacturing
Trenton, New Jersey

37

Research
TEngineering and Research"
ARTHUR BROKAW
Principal Investigator
Water Infiliration Research
Project

American Public Works Assoc.

Panel
Students

Engineering Design
J. C. OTIS
Ph.D Candidate
Case-Wesiern Reserve Univ.

Computer Graphics
TEMOTHY GREGOIRE
Class of 1971
School of Engineering &

Applied Science

Princeton University

Theoretical Graphics
{students to be announced)
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SOLUTION TO A
CLASS OF PROBLEM
INVOLVING
DIHEDRAL ANGLES

THOMAS THORSEN

El Camino College

Absiract

In thig note we demonstrate a revolution
technique that can be used in orthographic pro-
jection to pass a plane through a line of arbi-
trary orientation when the plane's dihedral
angle with a reference plane is given. The
technique is demonstrated in two examples:
when the reference planes are the horizontal
projection plane and a plane of arbitrary
orientation, respectively. '

Method of Construction: Example 1

Consider a line AB given in its ortho-
graphic projections oti the H and F projection
planes? in Figure 1. Through this line, we
wish to pass a plane which has a dip of 30°3E,
i.e., a plane which has a dihedral angle of
309 with the horizontal projection plane and
which is tilting downward in a southwesterly
direction?. The difficulty inherent in a prob-
lem of thig type is, of course, that we do not
know the position of the necessary auxiliary
projection plane to H relative to the line AB.
We begin the solution by drawing an auxiliary
projection plane X to H in an arbitrary posi-
tion. In this auxiliary projection plane we lo-
cate the image of a point on the line AB, say
B, We know that projection plane X has been
properly located when the view of the line AB
in this plane coincides with the edgeview (EV)
of the given plane. Hence, we draw the EV of
this plane through the image of B, introduce
the elevation of A, and hence find the location
of A on this EV. Hxcept for point B, however,
the images in this preliminary auxiliary plane
do not have the proper relationship to the image
of the line AB in H. However, we know that if
we could find the proper orientation of the auxil-
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iary plane, then the images in that plane would
be as shown in Figure 1. We must seek the
proper line of sight, then, in order for the two
views to be reconciled.

Figure 1
Selution, Example 1

The necessary reconciliation is obtained
in the following manner: Through By draw a
line parallel to the folding line H~X. The pro-
jection line through Ay must be perpendicular
to these two lines and intersects the line through
By at Y. Construct a circle with BgY'y as
a radius and construct the tangent from Ay to
this circle. The point of tangency is designated
as Yﬁ. It will become obvious, in a moment,
that the second tangency point will not give the
desired solution. The two views, H and X,



have been rotated about a vert1ca1 ax1s through
By until the two images, YH and Y coincide.
The arcs described by the prlnc1pa1 points
during the revolution are indicated in Figure 1.
‘When the revolution is completed, AghAxYy

is then a straight line which is perpendicular
to the folding line H-X, thus satisfying the re-
quirement of orthographic projection. It now
remains to pick an arbitrary point C on the EV
of the plane in X, and a consistant image in
H. The plane defined by the images of the
peints A, B, and C in projection planes H and
F now define the plane which passes through
the line AB and which has a dip of 309 SE.

We note that if the plane's dihedral angle
with H had been given, rather than its dip,. then
two solutions would have been possible. The
second solution would make use of the second
point of tangency in the H plane in Figure 1.
The plane of the second solution would have a
dip of 300 NE.

The construction shown in Figure 1 is
only possible as long as the dihedral angle of
the plane with H is equal to, or greater than,
the slope of the line. If the dihedral angle
were smaller, this would manifest itself in that
Apy would then be inside the circle BgYy as a
radius, i.e., it would be impossible to con-
struct a tangent from Ay to the circle. If the
dihedral angle were equal te the slope of the
line, Ay would lie on the circle and only one
solution would exist., Only if the dihedral angle
of the plane with H exceeds the slope of the line
will two solutions exist (if not restricted by dip
designations) as we have shown in this example.

The solution to the above problem is also
shown in Figure 2. The preliminary auxiliary
projection plane has now been located in a dif-
ferent position than in Figure 1. The vertical
axis of revolution is now passed through Agy.
As before, the auxiliary plane with its images
is rotated about this axis until it is in its pro-
per position. In this instance, tangents to the
circle with A Y as a radius are drawn from
By, Again, I%xe solutions are obtained when

1t

YH coincides with the points of tangency YH.

Example II

In Figures 3, 4, and 5 wedemonstrate
the method when the reference plane is notone
of the given projeciion planes. Consider this
problem: Given the plane and the line AR
whose images are as shown in projectionplanes
1 and 2 in Figure 3, It is desired to pass a
plane with a 400 dihedral angle with the given
plane through the line AB. In order topresent
the solution with as much clarity as possible,
we have divided it into three figures. In
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Figure 2
Alternate Solution Construction, Example I

Figure 3, we establish the EV of the plane and
then find the image of the line in an auxiliary
projection plane 4 which is parallel to the plane.

\
N
~

=9
NN

Problem Statement, Example II




Conseguently, the problem is solved using pro- C _|_
jection planes 3 and 4 as shown in Figure 4, Pl
i.e., the problem now is to pzgs through the

line AB a plane which has a dihedral angle with

the plane 4 of 40¢. The constructiions necessary

to obtain the solutions are shown in Figure 4.

Omne solution i the plane defined by the points

A, B, and C, the other by points A, B, and D.

In Figure 5, we have stated the solutions by

transferring the images of C and D to projec-

tion planes 1 and 2, |

Figure 5
Solution Statement, Example II

pose, for example, that two planes are given
and that one plane is to be revolved about a
line in the plane until the dihedral angle be-
tween the two planes is a given value. The
method set forth here can be used to yield
solutions to such problems as hinted at and
which would be impossible to solve with con-
Figure 4 ventional descriptive geometry methods.

Az

Solutions, Example II

References and Notes

Conclusion

1, The nomenclature and symbols of

The method which has been described is descriptive geometry is used, e.g., H

applicable to any problem where operations and F denote horizontal and frontal pro-
must be performed in a plane having a given jection planes, respectively,
dihedral angle with a reference plane under the
further restriction that the plane must pass 2. See, for example, B, L. Wellman,
through a specified line. One might think, for "Technical Descriptive Geometry',
example, of an elastic string secured between McGraw-Hill, New York, 1857 (2nd Ed.),
two points and then stretched in a specified or 5. M, Slaby, "Fundamentals of Three-
plane in a certain manner. The method can be Dimensional Descriptive Geometry',
used in, what in descriptive geometry term- Harcourt, Brace and World, New York,
inology, are called revolution problems. Sup- 19686,
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'TEXTS FROM MACMILLAN

ARCHITECTURAL GRAPHICS, Second Edition
By C. LESLIE MARTIN, University of Cincinnati

While retaining the features that led to the First Edition’s wide accept-
ance, this classic text has been thoroughly revised to reflect some of
the many advances that have occurred in the architectural graphics
field since its publication.

All of the basic methods of representing objects by drawings are de-
scribed, explained, and illustrated. These methods include multiview,
isometric, dimetric, oblique and the three perspective drawing sys-
tems. Since shadows play a significant role in most designs and ren-
derings of designs, their construction is explained and illustrated for
each drawing system, and emphasis is placed on their use and impor-
tance as related to various types of renderings. Several types of archi-
tectural models—made by students, architects, and professional
model builders—are also displayed and briefly described.

The Second Edition features:

*New introductory material and terminology in the section on para-
line drawings

= More attention to perspective drawing of interiors and simpler meth-
ods for some perspective constructions

¢ A new chapter on variations of light and shadow that forms a transi-
tion between shadow construction and rendering, while emphasizing
simple considerations that are basic to good rendering

« More illustrations which present a better variety of techniques in the
chapter on renderings

= An excellent chapter on architectural models that includes illustra-
tions of the basic types and uses from a number of sources

« Changes throughout in lettering, shading, drawings, and text. These
improve the coordination between text and illustration and make
both clearer

Architectural Graphics is designed for the general course of the same
name. It includes enough material for separate courses on Paraline
Drawing, on Perspective or on Shades and Shadows.

1570 Approx. 256 pages $9.95

DESIGN GRAPHICS, Second Edition
By C. LESLIE MARTIN

Thoroughly revised and updated, this text presents in a step-by-step
fashion the concepts and information necessary for understanding
the drafting processes of developing a design. The volume begins with
a discussion of drafting equipment and its correct use and proceeds
to the treatment of lettering on drawings, techniques of rendering,
and the most useful methods of representing objects by drawings.
Material is also included on freehand lettering, shape and size data
fordrafting, uses of paralinedrawings, special positions in perspective,
three-point perspective, shortcut methods of making perspective
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by
Dr. ROBERT K. NARCHI
Faculty of Engineering
University of Alexandria
U.AR.

INTRODUCTION

This paper is in two parts. Partl
gives a graphical method for solving linear
equations with three variables, using the
known 3 -dimensional descriptive geometry
of Gaspard Monge. Part Il deals with an
analogous methoed for solving linear equations
with four variables using 4-dimensional de-

MENSIONAL
ESCREPTWE GEOMETRY
SOLUTION OF

-AR SYSTEMS

scriptive geometry, This method may also

be extended for the solution of linear equations
with n-variables using n-dimensional descrip-
tive geometry, but it is to be noted that any
further extension of this method leads to many
lines and complicated construciions, and
consequently to a non-practical method of
solution.

SOLUTION OF A LINEAR SYSTEM WITH
THREE VARIJABLES

Y

FIG".{D

1.1 Let the equations of the system be

ajx + b1y t ez = kK
a2x+b2y+ Caz = kz

43X + bay + cgz = kg

(1)

‘ 1.3 The representation of the above three

(2 planes and the determination of the
required point S by the descriptive

(3) geometry of Gaspard Monge may be per-

formed as shown in Figure 1.

where x, v and z are the three variables
and ay, by, ¢, and k, (n=1; 2; 3) are 1.3.1  The three planes qf*l, ¢y, andd; cut

n)
known ceefficients,

1.2 Since a plane is represented analytical-
ly by a linear equation in x, v, and z,

the X, ¥, and Z axes in points whose
coordinates are
K
n
Ap{=—, 0,0}
n an

the above equations may be regarded as

three planes qDl,QDz, and ¢,,.

Thesge B (052 o

planes intersect in a point S which is a a a
common point to the three planes and

consequently satisfy the three given

equations.

kn

c_{(0, 0, ==
Cn

n
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1.3.2 Plot the points Ay, By, and Cy of
equation (1) and join A4 B, and ACy,

which gives the vertical and horizontal

traces of the plane ¢b;. In the same

way, the vertical and horizontal traces
of the planes 952 and ¢’3 may be deter~

mined.

1.3.3 As A;By and A,B, belong to the

same vertical plane of projection they

intersect in a point M which lies ingy

and¢gy. In the same way we obtain N

the point of intersection of A;Cy and

AgCq. Joining M and N we obtain the

line of infersection of the two planes
@4 and ¢y. The coordinates of any

point on MN will satisfy the equations

{1) and (2).

In the same way we obtain LR the
line of intersection¢y and QSS. The
coordinates of any point on LR wili
satisfy the equations {2} and (3). MN
and LR belong to the plane ¢, and
therefore intersect in a point 5, which
is the point of intersection of the three
planes qﬁl, ¢y and $3. The coordinates
of § gatisfy the three equations (1), (2),
and (3} and hence repregent the required
solutions.

&

As

Y
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1.4 Example
Solve the follewing equations:
2x + y+ z =12
X + 2y + 4z = 14
-x + 2y + 2z = 4
Solution; {Figure 2)

1. Represent the three equations as
previously explained in 1.3

2. Determine the point of intersection,
S, of the three represented planes

3. Measure the three coordinates of
point 8.

Result:

4-DIMENSIONAL DESCRIPTIVE GEOMETRY
SOLUTION OF A LINEAR SYSTEM WITII
FOUR VARIABLES

In the 4-dimensional descriptive geome-
try introduced by Lindgren(1l) and Abdel Mes-
sih (2) a point P is represented by its orthogo-
nal normal projections P;, Py and Pg on the
three spaces of projection having a ground line
in common and which intersect iwo by two in
three planes (Figure 3). The distances from
P, Py and Py to the ground line determine
the distances from P to the three spaces of
projection, This system of reference does
not involve any coordinate axes.

This work deals with the solution of
linear equations whoge numerical coefficients
will be represented graphically by the coordi-
nates of some peoints with reference to four
mutually perpendicular axes of reference., We
devote, therefore, the following article (IL 1}
to introduce suitable coordinate axes of refer-
ence and ioc show how thege axes are represent-
ed.

1.1 Coordinate System of Reference

I11.1.1 From a definite point O taken as
the origin we suppose 4 axes OX, OY,

OZ and OT perpendicular te €ach other



and determining the hyperspace (Fig-
ure 4).

o Fy
t

3

3
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!
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z
0 . X

FIG«4M

II.1.2  Each 3 of the sbove axes determine
a space of projection which we denote
thus;

The space of OX, OY and OT by ¥,
The space of OX, OZ and OT by 25
The space of OX, OY and OZ by X4
The space of OY, OZ and OT by X4

_1l.1.3  FEach of these axes being perpendicu-

lar with each other is then perpendicu-

lar to the space determined by them:;

OX is perpendicular to X,

OY is perpendicular to X,

0Z is perpendicular to ¥4
OT ig perpendicular to Z g
Accordingly, the coordinate of a
point parallel to any axis, represents
the distance from this point to the space

of projection to which this axis is per-
pendicular.

II.1.4 The gpaces of projections intersect
two by two in planes which we shall de-
note as follows:

3, and X, intersect in the plane my
29 and g intersect in the plane m;
%, and ¥4 intersect in the plane ny
34 and 2, intersect in the plane my
T 5and 2, intersect in the plane g

23 and X, intersect in the plane mg

II.1.5 - Representation of the reference
system (Figure 5)

The representation of the spatial
system chosen above on one plane is
performed ag follows

II.1.5.1 Consgider the plane 7; to be the
plane on which the whole system
will be repregented and take OX
horizontal and OZ vertical. Rotate
the plane m5 about OX until it coin-
cides with #{. OY, being perpendi-
cular to OX, will be vertical after
rotation and coincide with OZ, Ro-
tate the plane w4 about OX until it

+Z i

+ X

+Y

FIG“5))




coincides with 71. OT, being per-
pendicular to OX, will, after rota-
tion, also be vertical and coincide
with OZ and OY. In this manner

the four axes are represented. The
posgitive direction of these axes are
chosen as i8 shown in Figure 5. OX
is also considered the ground line
and will sometimes be denoted as

gl.

I1.1.5.2 The three projections of any peoint
on the spaces X, % g, X3 involve
the four coordinates determining g | X
the point, they are, therefore, suf- -
ficient to represent that point. The
following consiructions will, therefore,
be réstricted to the three spaces 2, 8
22 anciE3 and their planes of intersec-
tion twe by two .M g and 7q. The 8
gpaces and mode of projection, in
that way, are thus analogeous to those

Ca
Al

considered by (1) and (2}, 1
o
II.1.6  The represgentation of a point M ’;. 1
(1, ¥1, %1, ty) may be easily perform- ,
ed as shown in Figure 8,
& _F:IG «l v

Example (Figure 8)
Represent the following points:

P, 3:26’ 4) II.1.7 Since any linear equation with four
S'((;’; 5 i)is) variasbles may be considered as a hyper-

plane, the representation of the hyper-

. . plane whose equation is

whose given coordinates are X, y, 2
and t respectively. -
p vely alx+b1y+clz+dlt—k

Bl may be performed as fellows:

1

4 R1 The hyperplane will cut the X,

Y, Z and T axes in points whose co-
ordinaies are

& S, ks
AI; (——,0,0,0)
ay

ky
By 0, By 0,0}

' o X ky
Cy (0,0, =,0)
Sl

LS
D, (0,0,0, —
¢ )

respectively,

A2 ¥ Example (Figure 7)
3 S Represent the hyperplane given by
the equation;

fi16«6» 2z + Oy + 6z + 3t = 18
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The hyperplane will cut the X, ¥, Z
and T axes in points whose coordinates
are

A(9,0,0,0)

B (0,2,0,0)

C (0,0,3,0)
D {0,0,0, 6)
Plot these points and join AB, AC, and

AD to obtain the traces of the hyperplane
m., 7, and m,.

172 3
II.2 Solution of a linear system with four
variables
II.2.1 Let the equations of the system be:

aiX + byy + cqz + dyt = ky (1)

|
wW'

agx + bgy + cgz + dgt = (3)
agx + byy + cyz + dyt = kg (4)
where X, ¥y, =z and t are the four vari-

ables and ap, by, ¢, dyandk  are
known coefficients.

A

11.2.2 Since a hyperplane is reprented,
analytically, by 2 linear equation in x,

vy, = and t, the given equations (II.2.1)
may be regarded as four hyperplanas

Ty, T, I, and I',. These hyperplanes
intersect in a point 8 which is commeoen
to the four hyperplanes, and, consequent-
ly, satisfies the four equations.

II.2.3 The representation of these four
hyperplanes and the determination of

the required point S by the 4-dimension-
al descriptive geometry method may be
performed as follows: (Figure 8)
Ir.2.3.1 Each of the four hyperplanes is
represented as in 1. 1.7 by the
traces A1By, A1Cj and A1Dy of I'y
on 7, ng,and m, respectively and
Asz, A2C2, and AzDz of 1_2 and
ASBSJ A'SCS’ and A3D3 of 1'“3 and
AzBy, A4C4, and AyD, of]_’4 .

II.2.3.2

A By and Ay B, belong to the
same plane 74, they intersect, there-
fore in & point U5 which lies in 4
and I'g. AqCy and Ay,Cy belong to
the plane mg, they, therefore, inter-
sect in a point V,4 which lies in T
and Iy, A;Djy and AgDg belong to
the plane mq and therefore intersect
in a point Wy which lies in Ty and
T'5. The three points Uja, Vs and

)




Wqg determine the plane of intersec- ET is the straight line 1 of the inter-

tion cqg of the two hyperplanes ™ section of a;5 and ag3.

and T'y. Similarly we determine the

plane ag3, the intersection of the Similarly the two planes agg and gy
hyperplanes Tg and I 3 by the points belong to the same hyperplane I'g and
Ugg, Vg3 and Wy as well as the intersect in the straight line m. In
plane ag,, the intersection of the Figure 8, m is the line joining the
hyperplanes I g andI 4 by the points twe points G and H.

U34, V34 and W34.

11.2.3.4 The straight lines 1 and m belong
to the plane agg and therefore intersect
in a point § which belongs to the four

11.2.3.3 Since the two planes 149 and apnq
belong to the same hyperplane T'y

they intersect in 2 straight line 1, hyperplanes and consequently satifies
which can be determined as follows: the four equations. The coordinates of
{see (2} S are the required solution of the given

four egquations.

a jyintersects the space of projection
%5 in the straight line Uyp Vs, II.2.4 Example: Solve the following equa -

ayq intersects the space of projection 2x + 6y + 5z + 3t = 30
To in the straight line UggVag.
: 23723 3x + 2y + 22 + 3t = 24
UyaVqa and UszVag belonging to the
plane of intersection of Fg with X4 in- -x + By + 3z + 2t = 12
tersect in a point E.
-x + 2y +3z+ t = 6
Similarly;
Solution: (Figure 8)
aqy intersects the space of projection
= 5 in a straight line UyoWyg . 1 - Represent the four equations as
previougly explained in I.2.3
agg intersects the space of projection
%o in a straight line UpgWys . 2 - Determine the point of intersec-
tion 8 of the four hyperplanes
UypWqg and UggWog belonging to the ]
plane of intersection of ]_"'2 Withiz in- 3 - Measure the four coordinatesof 5.
tersect in a point F.
Result: x = 4

vy=1
' z = 2
=z
t = 2
LITERATURE

(13 Ermnesio 8. Lindgren, DESCRIPTIVE
GEOMETRY QF FOUR DIMENSIONS
x Technical Seminar Series, School of
Engineering, Princeton University,
1963.

(2) M. A. Abdel-Messih PROBLEMS OF
POSITION AND OF INTERSECTION ON
THE POINT, LINE, PLANE AND
SPACE IN THE DESCRIPTIVE GEOME -
TRY OF FOUR DIMENSIONS,
Technische Hochschule Munchen
Lehrstuhl und Institut fiir Geometrie,
Munich, August 18965,

=
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ALYSIS

GRAPHICAL
F SHADIN

by
EDWIN D. GROVES
Instructor, Engineering Graphics
Texas A& M University

It is said that an artist is born, not
made. We usually think this applicable to
draw or paint. But it goes a step farther.
Just as some people are color-blind, others
are blind to shades of gray. The purpose of
this analysis is to help the shade-blind see
what happens when light is reflected from
flat surfaces and learn a few mechanical me-
thods of reproducing this illusion.

Physics teaches that light intensity
varies inverse to the square of the distance
from the light source to the reflecting surface,
The flash photographer knows this and quad-
ruples his exposure when the distance from
the light to the subject is doubled. The light
strength, itself, does not decrease appreci-
ably. Otherwise we could not. see the stars
or bounce s laser beam off the moon. The
reduction of reflected light results from the
greater spread of the light beam ag it moves
away from the source. In Figure 1 we place
a flat surface 1ft. from a light that will iliu-
minate exactly 1 square foot of that surface.
We can measure the light reflected from the
surface and use this for a reference. 1If the
surface is moved 2 feet away from the light
the reflected measurement will be only one

ematics and graphics we can lay off areas on
this slanted surface proportional to the
square of the distance from the light; 21, L,
Zg,....Z5. Il we shade thege areas by a
standard gray scale we might use & 10%

fourth of the reference measurement because screen (10% black to 90% white) for the area
the same light is covering four times the bounded by 74, and graduate the steps down
area. When the light is 3 feet from the sur- to a 90% screen for the area bounded by Zjs.
face it must cover nine square feet and the Although the gray scales are stepped rather

reflected light value is one-ninth the original than contimuous, the surface would begin to

measurement. This is like using the same assume the effect of graduated shading.

amount of white paint on each of four black
surfaces which are one, four, nine and six-
teen square feet. If the paint would cover one
square foot adaquately, it would have to be
spread very thin to cover sixteen sguare feet.

Another way to visualize the procedure
would be to place a light (L) above one corner
of a cube, Figure 3-b. The distances from
the light to each circle would be eqgual incre-
ments, i.e., one unit, two units, three units,

In natural situations we seldom see a  ........ n units. The areas of each circle
light shining straight down on a stack of hori- would be proportional to the square of the
zontal surfaces. Usually the direction of distance from the light. . The first circle,
light is obligue to the surface. In Figure 2 one unit from the light, would contain one
we tilt a surface 80 one corner rests on a square illumination unit. The second circle,
plane four units below the light. By math- two units from the light, would be four times
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the first illumination unit. The areas of the
remaining circles would continue fto increase,
proportional to the square of the distance
from the light.

Now, if these concentric circles are
cut by a series of radians, a pattern of ap»
proximate quadrilateral figures are formed.
The areas of thege quadrilaterals are propor-
tional to each other as the areas of their re-
spective circles.

Again, the mechanically constructed
figure begins to take on an effect of shading.
This phenomenon is more apparent if Figure
3-a is viewed at a distance of eight or ten
feet where the eye begins to see the guadri-
laterals more than the lines.

One discrepancy with Figure 3-a, in
our analysis, is that the larger quadrilaterals
which are farther from the light give the ef-

fect of lighter areas. This would indicate
that light value is proportional to the square
of the distance, when we know that it is in-
versely proportional. We correct this evi-
dence againsgt our case with Figure 4, which
is a negative of Figure 3. Here, the lines
are white and the quadrilaterals are black
which, at a distance, approaches a gray

53

gcale effect.

This same principle is used in the print-
ing art to give the effect of different shades of
gray with only black ink and white paper. Pho-
tographic film is capable of reproducing con-
tinuous graduations of gray, but this cannot be
done in printing a newspaper. However, the
illusion of tone is made by the use of the half
tone screen which converts the continuous
graduation of grays in a photograph to propor-
tional areas of white and black, Figure 5-a
shows a newspaper half tone cut, greatly en-
larged. Shades of gray are represented by
different sizes of white dots placed on uniform
centerlines called the screen. Very dark
areas are reproduced by small white dots
surrounded by large areas of black. As the
gray tones graduate toward the lighter end of
the scale, the white dois grow larger, de-
creasing the surrounding areas of black.

An interesting phenomenon, which can
be geen here, is that the round white dots sud-
denly seem to become black squares. This

can be explained by examining the enlarged
area, Figure 5-b. The white dots become s0
large that they overlap. leaving the black,
almost-square dots in the lighter areas of
the illustration.




fig. 4

The purpose of this approach is not to
teach artistic, or even realistic, shading
techniques. However, by practicing the
graphics lay-out method, the student should
Improve hig ability to visualize and duplicate
shading effects. There are several ways of
dividing a major area into sub-areas that are
inversely proportional in area to the assumed
digtance from the light source. One way is to
divide the sides of the surface into linear dis-
tances equal to the squares of consecutive num-
bers, Figure 6-a.

In Figure 6-b we have used the logarithm
values of numbers ten through one hundred.
Logarithm grid paper may be used as a pro-
portional scale to lay off these divisions. When
viewed at a distance this makes a pleasing
graduated gray scale effect.

In Figure 7 we have used the logarithm
division method for a series of mechanical
shading doodles. The first, Figure T-a, rep-
resents three equal light sources, placed at
the front, back, and bottom of the cube. As
in photography, this represents a confused
lighiing which is not pleasing.
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The other cubes in Figure 7 agssume a
gingle light source. All are made by using
different patterns formed by grids connecting
the logarithm divisions. The larger areas of
white are made on the part of the cube closer
to the assumed source of light.

Figure 7-c shows the modeling effect
possible when more lines are drawn on one
surface. Here, twice as many lines have
been drawn on the right side as have been
drawn on the top surface.

By using equal spacing of lines across
an entire surface the effect of an area in
shade can be made. This is shown on the
front side of the cube in Figures 7-g, 7-h,
ahd 7-i. The irregularities of the line spac-
ing gives a textured effect.

In Figure 7-i we depart from the line
shading and use our technique for a graduated
gray effect. The grid lines are drawn with a
soft pencil and smudged, starting with the
darker area and working toward the light.
lines which are closer together place more
graphite in the area which is to be dark.

The



Mechanical shading is so uplimited in
possible variations that it offers the skilled
illustrator another technique for creating the
illusion of three dimensions on two dimension- .
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fig. 7

fig. 6
. ) al paper. But of more importance, it pro-
b : vides the shade-blind student with a method

of shading that he can use to improve the ef-
fects of his drawings.
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Are ever-increasing student enrollment and crowded drafting room fa-
cilities a problem for you? A possible solution may be... ..
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DRAFTING SURFACE NEARER THE DRAFTS-
MAN.

REDESIGNED DEVICE CONNECTING BLADE
AND CORD ALLOWS EASIER ADJUSTMENT
OF PARALLEL BLLADE,

NEW CABINET HARDWARE GIVES M-
PROVED APPEARANCE. ‘

AVAILABLE IN THREE POPULAR SIZES:
Ox12, 12x18, AND 18x24.

ALL THESE FEATURES ADD TO THE VALUE
VERSATILITY, BUT ARE AT NQ INCREASE
IN PRICE.

Here's what the Head of an Engineering Graphics Department has to say:

After two years in our drafting program, we consider the AMES%MIR-PE&]{ to be a well designed, durable

unit with sufficient storage space for typical student drafting materials. The Drafi-Pak allows any desk to be a
“drafting station.”

The Drafi-Pak makes it convenient for students to do work outside the assigned lab rooms,

Other Drafting Products by
OLSON of AMES

® The AMES LETTERING GUIDE
® AMES bonded acrylic T-Squares

® AMES®T—Square Guides for perspec-
tive drawings

® AMES®S’r0dia—Pro’rraci’ors and Visual
Aids for drafting rooms

Professor L. L. Wyman
South Dakota School of Mines and Technology
Rapid City, South Dekota
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By Warren J. Luzadder, Purdue University
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Includes approximately 1040 il-
Iustrations including many fully-
shaded pictorial drawings
illustrating space relationships.

Furnishes a set of problems at
the end of each chapter designed
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vizualize space relationships, ex-
ercise creative ability, solve prob-
lems graphically, and prepare
working drawings and design
sketches.
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Structural deviations from load stress
are depicted from before-load and
after-load configuration plots pro-
duced on the Benson-Lehner Plotting
System.

Meets the design requirements of engineers, designers, technical aids and draftsmen who
work with computers and numerically controlled machines. The author supplies the
cssential fundamentals for creative design, communication, and graphic solutions. He
emphasizes the use of graphics as a language for creative design and communication as
well as a tool for problem solving.

CONTENTS. Basic Graphical Techniques. Spatial Graphics. Graphics for Design and
Commuuication, Computer-Aided Design and Automated Drafting, Graphs and Graphic
Computation. Appendix.

Problems for engineering graphics available.
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CATALOG 69/70 shap clear
illustrations.

ALPRABET
RAP!DESIG

Qo TEMPL g 0 . '

i L I——

THE LIETZ COMPANY
330 Corey Way, South San Francisco, California 94080
1224 South Hope Street, Los Angeles, California 90015



ENGINEERING AS A CAREER, Ralph J. Smith,
MecGraw-Hill, 3rd Ed,, 1969, 418 pages
(Paperback)

Although this book is a third edition and
might have found its way, in some form, to
many desks, this reviewer feels that it should
be remembered to the Journal readers. As the
title suggests, the career aspects of engineer-
ing are brought out for, virtually, every phase
of this huge profession. It is intended for
freshman, or more gpecifically, for anyone
interested in engineering. What makes it par-
ticularly useful are the design case studies in
five different areas; construction, systems,
hydraulics, elecironics, and mechanical en-
gineering.

The sequence of subjects is such that
engineering is first defined in a variety of
terms, then higtoricsal notes are used to show
the progress of technology in various basic
areas, Next, the areas of instruction in en-
gineering are listed and subsequently explained
in some detail, Following this, the functions
of engineering, which transcend subjeci area,
are dealt with {research, development, design,
sales, teaching, efc.). Other parts of the
book attempt to answer guestions about the
actual study of engineering.

There is a chapter on graphics, stressing
the need for formal communication techniques.
Coupled with this are chapters on the various
methods of problem solving and some of the
theoretical tools used by the engineer. The
book concludes with a sixteen page compilation
of useful equations and engineering data.

COMPREHENSIVE STANDARD FORTRAN
PROGRAMMING, James N. Haag, Hayden
Book Co., 1969, 312 pages.

This book, as Professor Haag states, is
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not one which tries to show a particular subset
of Fortran for use by a specific machine, but
is a presentation of the version of Fortran IV
which, in 1966, was standardized by the USA
Standards Institute. It is, as the name implies,
a comprehensive book of Fortran and covers
all aspectis of the basic language. Certain pit-
fails which commonly appear are eliminated
and discussed so as to reduce confusion. As
an example of this; the difference between the
two types of key-punches. A small problem,
perhaps, but this author takes time to delineate
the differences.

The formai of this book presents the
precepts of language construction in a series
of rules. These rules are succinct general
statements which are followed by detailed ex-
planations and examples, The advantage to
this form of presentation ig that the rules can
be listed concisely in some form to provide a
quick reference as a work guide after the basic
material has been covered. Indeed, this book
has a series of Appendices covering material
such as comprehensive lists of Fortran state-
ments, specific rules of language, usage of
these Fortran statements, operating instructions
for some equipment, error detection methods,
and several excellent listings of reference
material,

A typical chapter has fifty exercises at
the end, including a special programreing
laboratory problem to challenge the student,

In topic coverage the text material starts with
a very complete and interesting history of the
advent of computers and then proceeds through
the introductory subjects surroundiag program-
ming. The material in the basgic text does not
cover all of the Fortran statements. Those
that are not specifically reported are chronicled
in the Appendices for reference. The auihor,
for instance, does not cover DO statements in
the text, but devotes eleven pages in Appendix
K. There is an instructor's manual which may
be obtained from the publisher,



A GUIDE TO PL/1, S. V. Pollack and T. D.
Sterling; Holt, Rinehart and Winston; 1969,
556 pages,

PL/1 ig a relatively new programming
language which was developed, hopefully, to
establish a common denominator between the
myriad of specialized languages that exist, and
therefore function more efficiently. Presently
with Fortran, Cobol, Algol, Basic, etc. dif-
ferent compilers are required and each language
represents specific objectives. PL/1 bhas
been forwarded as an answer ic this problem,
The authors take an approach of deleting {he
normal introductory chapters of a computer
text and begin immediately with a discussion
of PL/1. They explain that this material on
operating principles and hardware is available
in a number of references and does not warrant
repeating, The material is presented in a
more or less conventional manner as far as
topic coverage is concerned.

There are fifteen chapters which start
with normal descriptive procedures in language
development such as Basic Instructions, Pro-
gram Formats, Arithmetic Data Forms, etc.
However, this book goes deeper than most into
the function of the compiler due to the interac-
tive nature of the language. There are exer-
cises at the end of most chapters, for the
student to work with,

COMPUTER SCIENCE, A FIRST COURSE,
A, 1. Forsyth, T. A. Organick and W, Stenburg;
John Wiley and Sons; 1969; 553 pages.

Computer Science, as the authors see it,
ig the development of the logical procegses
that end in the realization of an algorithm and
the asgociated flow chart. The book is a re-
sult of a study group for 12th grade mathema-
tics students. However, the authors point out
that the methodology involved is applicable for

the first year of college. The teyt develops all
of the necessary tools for solving problems by
digital computetion but does not concern itself
with any of the programming languages. Instead,
it leaves the solution of a problem in the graph-
ical form of its algorithm, the flow chart., The
authors, in defining their task, decided that
thig approach was preferable to the program-
ming techniques. However, to supplement the
text, they have provided seversl programming
language hooklets which are designed to mesh
with the parent text. This makes the book,
discussed here, more utilitarisn as it can be
adapted to more than one language. The pro-
gramming language supplements are available
in Fortran, Basic, and PL/1.

The book is divided into three parts: Ba-
gsic Concepts, dealing with the concepts of an
algorithm, a flow chart, and many examples
of allied principles; Numerical Applications,
which deals with some techniques of numerical
methods; Nonnumerical Applications, explain-
ing topics such as tree structure s, searches,
and string notation and operation. Exercises
are included at the end of most sections of a
chapter,

Additions to the Bibliography

FUNDAMENTALS OF THREE-DIMENSIONAL
DESCRIPTIVE GEOMETRY ; Steve M. Slaby;
Harcourt, Brace, and World, Inc.; 1966;

383 pages.

WORKBOOK FOR FUNDAMENTALS OF
THREE-DIMENSIONAL DESCRIPTIVE
GEOME'TRY; Steve M. Slaby with H. Sanford
Gurn; Harcourt, Brace, and World, Inc.; 1966;
68 pages.

FOUR-DIMENSIONAL DESCRIPTIVE
GEOMETRY; Steve M. Slaby with E. 8. Lindgren;
McGraw-Hill Book Co.; 1968; 129 pages.
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"The boss complimented me for thinking big . . .
in a small sort of way.”

RN R NRRE

"Your daughter thinks your son-in-law should have a raise, Pops.'



ENGINEERING DESIGN GRAPHICS
by James H. Earle, Texas A & M University

University of Minnesota . . . University of Houston . . .  San Jose
State College . . . Arizona State University . . . University of Illinois
at Chicago Circle . . . and over 60 other colleges and universities
have adopted ENGINEERING DESIGN GRAPHICS.

It's the only text with a design approach to teaching graphics. The content
is structured to guide the student through the design process from problem
identification to the design and analysis of his solution, including: team dy-
namics, gathering data, human engineering, patents, technical reports, oral
presentation, and final implementation.

" This text introduces engineering design through the applications of descriptive

geometry and graphical principles at the freshman level
757 pp., 1167 illus. $12.95 (1969)

Extra Dimension to Earle: Series of Problems Books

DESIGN AND DESCRIPTIVE GEOMETRY:
PROBLEMS 1, 2, 3, 4, .
by J. H, Earle, 8, M. Cleland, J. Oliver, L. E. Stark, P. M.

‘Mason, N. Bardell, R.. F. Vogel, J. T. Coppinger, and M. F.
Guerard, Texas A & M University

1: 106 problems, paperbound, $5..25 (1967)
2:- 123 problems, paperbound, $35.25 (1968)
8: 151 problems, paperbound, $5.25 (1969)
4: 111 problems, paperbound $5.25 (1970)

Teacher’s Guides and Solutions Manuals, $1.50 each

These problems books are designed to introduce the student to
‘the engineering design process through a series of engineering
problems that are solved with descriptive geometry.

ENGINEERING GRAPHICS AND DESIGN:
PROBLEMS 1, 2, 3, 4,

by Earle et al.

1: 179 poblems, paperbound, $5.25 {1967)

2: 201 problems, paperbound, $5.25 (1968)

8: 151 problems, paperbound, $5.25 (1969)

4: In press, paperbound (1970)

Teacher’s Guides and Solutions Manuals, $1.50 each

An annual series of new versions of a problem book designed
to provide fresh, and up-to-date sets of unduplicated problems,
ENGINEERING DESIGN CRAPHICS:
PROBLEMS C, I3,

by Earle et al.

C: paperbound, $7.95 (1969)

D: In press, paperbound {1970)

Designed for a one-semester program in engineering graphics,
Problems C is a selection from the two Problems 3 books and
Problems D is a selection from the twoe Problems 4 bhooks.

THE SiGN OF

Addison-Wesley
PUBLISHING CORMPANY, INC.
Reading, Massachusetts 01867
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BRADDOCK LETTERING ANGLES

6"-45" STYLE "A" LETTERING ANGLE

All Style "A" Lettering Angles have the black hair-
lines, as shown above, which enable one to obtain angles
of 15° 30°, 45°, 60°, 75°, and 90°, from either a 45°x45°
or a 30°x60° Lettering Angle, by setting these hair lines on
horizental or perpendicular lines on the drawing board.

Style "A" Lettering Angles have the holes connected
in groups of three by msans of black lines, as shown above.
This grouping makes it easy for the student and draftsman
to understand the use of the holes. '

BRADDOCK INSTRUMENT COMPANY
PITTSBURGH 18, PA.
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DON'T LOSE VALUABLE ISSUES OF THE JOURNAL!
. MANY OF THESE HAVE BECOME COLLECTOR'S
ITEMS THAT CANNOT BE REPLACED,WITH FEW COMPLETE
COLLECTIONS IN EX1STANCE.

~ YOUR ISSUES CAN BE BOUND IN A MATTER"OF SECONDS AS
THEY ARE RECEIVED IN A HEAVYWEIGHT BINDER COVERED WITH
A LEATHER-FINISHED VINYL FOR LONG- . . .
LASTING SERVICE. EACH BINDER HOLDS TO: WILFRED P. RULE, 400DG, Northeastern University,
HOLDS FOUR YEARS OF ISSUES BOSton, Massachusettis 02115

{12 1SSUES) FOR PERMANENT REFERENCE. | Send me __ binders @ $3.25 each. Enclosed is §

ISSUES CAN BE EASILY REMOVED
FROM EACH BINDER WHEN NEEDED. NAME
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