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the new
Sixth Edition of

TECHNICAL
DRAWING

the late Frederick E. Giesecke,
the late Alva Mitchell,

the late Henry Cecil Spencer,
and ivan Leroy Hill,

lllinois Institute of Technology

Since its initial publication, Technical Drawing has
been used by more than two and a half million students.
The Sixth Edition of this renowned book retains those
features that have made previous editions so successful
while incorporating changes necessary fo bring it com-
pletely up to date with the latest trends in engineering
education and the newest developments in indusiry.

Drawing on their long experience, the authors have
included all the fundamentals of the field needed by
scientists and engineers alike. Your students receive
modern, step-by-step detailed instruction in the principles
of design and technical drawing. Freehand technical
sketching is emphasized as an important means of com-
munication. After an intreduction to drawing funda-
mentals, essential lettering and layout techniques, ma-
terial is arranged topically so that each chapter is a
logical extension of information given in preceding
chapters.

Current educational emphasis on the design function
is reflected throughout the text, most clearly in the chap-
ter on design and working drawings. Much new material
is integrated to give the student a better understanding of
fundamentals of the design process, including formula-
tion of concepts and ideas, compromise solutions,
preparation of models or prototypes, and finished work-
ing drawings and production. Industrial examples of the
design process are cited, ranging from development of
a new style can-opener to the plan for an automated air-
port. Student project assignments and guidelines for pre-
paring project reports are provided. This new emphasis
on design gives the beginning student an early taste of
engineering decision-making that will enhance his inter-
est in the course.

Several other significant changes have been made:

BB A new layout using a two-column design makes for
easier reading and comprehension.

EBE A sccond color is used to increase the text’s visual
attractiveness and vitalize presentation of the
material.

B The most recent American National Standards
(ANSI Y 14) are followed in this edition.

Anexcellenttext...

BB Scveral chapters have been extensively revised,
including those on “Alignment Charts,” “Empirical
Equations,” and *Graphical Mathematics.”

EBEE A number of drawings have been converted to the

decimal-inch system now that it has come into ex-
tensive use in industry; many problems present an op-
portunity for the student to convert dimensions to the
metric system. Metric equivalent tables are included for
this purpose.

BE Because illustrations are so important in a book

like this, the quality of the drafting and precision
of the drawings in this edition are even more outstanding
than in past editions. The new, larger-page format has
made possible improved and larger illustration place-
ment.

B Many problems and illustrations have been revised
or redrawn to make them more contemporary.

All these improvements in an exceptionally strong,
time-tested text make the Sixth Edition of Technical
Drawing the most comprehensive, timely, and useful
book now available for your course.

1974 approx. 575 pages prob. $11.95

CONTENTS

The Graphic Language. Instrumental Drawing. Letter-
ing. Geometric Constructions. Sketching and Shape
Description. Multiview Projection. Sectional Views.
Auxiliary Views. Revoluations. Shop Processes. Dimen-
sioning. Tolerancing. Threads, Fasteners, and Springs.
Design and Working Drawings. Reproduction and Con-
trol of Drawings. Axonometric Projection. Oblique
Projection. Perspective. Intersections and Develop-
ments, Gearing and Cams. Electronic Diagrams. Struc-
tural Drawing. Topographic Drawing and Mapping.
Piping Drawing, Welding Representation. Graphs. Align-
ment Charts. Empirical Equations. Graphical Mathe-
matics. Appendix. Index.



TECHNICAL DRAWING PROBLEMS,

Series 1, Fourth Edition,
by the laie Frederick E. Giesecke, the late Alva Mitchell,
the late Henry Cecil Spencer, and lvan Leroy Hill.
1967 103 pages $5.95

TECHNICAL DRAWING PROBLEMS,

Series 2, Third Edition,

by the late Henry Cecil Spencer and lvan Leroy Hill.
1974 approx. 90 pages prob. $6.25

TECHNICAL DRAWING PROBLEMS,

Series 3, Second Edition,
by the late Henry Cecil Spencer and lvan Leroy Hill.
1974 approx. 80 pages prob. $6.25

Three series of problems manuals are available to
accompany Technical Drawing. Newly revised editions
of Technical Drawing Problems, Series 2, Third Edition,
and Technical Drawing Problems, Series 3, Second Edi-
tion, both by the late Henry Cecil Spencer and Ivan
Leroy Hill, have been coordinated with the new edition
of the text. Technical Drawing Problems, Series 1,
Fourth Edition, has been modified to correlate with the
material in the Sixth Edition of Technical Drawing.

Each is an excellent collection of problems of gradu-
ated difficulty in the areas usually covered by the first-
year course. Together with detailed instructions and
references, the problem sheets enable the student to
learn more on his own. Problems are interesting, prob-
lem layouts are clear and open, and the drafting is of
exceptional quality.

Series 1, Fourth Edition is available with a new work
plan that refers to the new edition of the text. In the new
Third Edition of Series 2 and the new Second Edition of
Series 3, problems have been revised or replaced, new
sheets added, and many problems converted to decimal
notation. The contents of each workbook are in accord
with the AMERICAN NATIONAI STANDARD
DRAFTING MANUAL, Y14,

Macmillan Publishing Co., Inc.
100A Brown Street
Riverside, New Jersey 08075

In Canada, Write to Collier-Macmillan Canada, Ltd.,
11258 Leslie Street, Don Mills, Ontario
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An exciting, innovative

new design book that will

George C. Beakley, Arizona State University;
and Ernest G. Chilton, Stanford University

Here is 2 book that introduces students to creaiive,
functional, inspired design while focusing on the im-
portance of design to man’s well being. A stunning, well-
designed format complements and exemplifies textual
content as the authors explore man’s unique capacity to
solve problems through the design process, The first four
chapters are motivational and may be used in sequence
or assigned discriminately throughout the course. Dis-
cussion of such non-standard topics as the challenges
facing the designer; new horizons in creative thinking;
the ingenious designs in nature; and the fundamentals of
achieving pleasing aesthetic designs give the student a
realistic view of the many fascinating, provocative, and
practical possibilities of design.

After this motivational section, the text explores de-
sign methodology. Specific chapters concentrate on the
critical parts of the design cycle, with the theory portion
of each chapter followed by problems and exercises
drawn from real-life situations. The overall design pro-
cess is presented in a detailed discussion of each of its
phases—from problem formulation to development of
models to reporting results. In-depth discussion is also
given to such powerful influences on the design process
as the consideration of human needs and desires and
economic factors affecting design. A final chapter dis-
cusses the types of decisions designers face daily and
the processes governing the ultimate choice.

A related group of appendixes contain tables, charts,
symbols, conversions, and other data that are extremely

useful to the desigoer. In addition, case studies are in-
cluded to illustrate the development of designs—from the
inception of the idea to the marketing of the product.

An open, informal format and a flexible organization
allow the instructor-to shape his course to meet his own
course objectives. This text is further distinguished by a
vigorous, highly readabie style and an elaborate selection
of eye-catching and thought-provoking iflustrations that
capture and retain the student’s interest. Pertinent quota~
tions from such diverse personalities as Socrates, John
Keats, Winston Churchill, and Yogi Berra pepper the
margins, offering lively, enriching reflections on the text.

Throughout, this comprehensive, lucid, and particu-
larly engaging text combines instructional and motiva-
tional elements to involve students with design and en-
courage them to explore its many challenges.

1974 approx. 576 pages prob. $10.95

CONTENTS

Part One: The Engineer and Design for Living. The
Challenge. Creative Thinking. Living Designs. Aesthetics
and Design. Part Two: Design. The Phases of Design.
The Design Process. Models. Materials and Processes,
Design for Human Satisfaction. Design Economics, De-
ciston Processes. Appendixes: Measurements and Units.
Materials and Basic Manufacturing Shapes. Standard
Parts Specifications. Anthropometric Tables. PERT.
Case Studies. Index.



And, for awell-integra

George C. Beakley, Arizona State University;
and Ernest G. Chilton, Stanford University

“The best of the introductory design texts.
An excellent balance between the modern
and the traditional.” Frederick R. Wagner,
University of Utah.

Many special features distinguish this text from com-
petitors, For example, Introduction to Engineering De-
sign and Graphics

B Emphasizes the importance of engineering to
society and human welfare.

Contains stimulating, practical problems to en-
courage independent thinking.

Features case studies of typical engineering
problems. '

Provides you with a flexible format that you can
adapt to your preferred sequence of teaching.

The text is organized into three major, related parts—
motivation, design, and graphics. The first part, “The
Engineer and Design for Living,” defines the role of the
engineer in the modern world. In four chapters the
authors trace the relationship of the engineer to society
in respect to his function as a creator for the benefit of
mankind; they discuss design and engineering in nature,
and emphasize the importance of aesthetics.

The second part defines “design™ as the totality of the
engineer’s work. The seven chapters of this section ex-
plain how the design engineer builds models, experi-
ments, develops ideas, and tests them. The major analyt-
ical tools of the engineer are introduced. These first two
parts show why students need these tools to become
successful designers.

Part three, “Design Graphics,” is a step-by-step
manual which explaios the graphical techniques used by
engineers. Numerous clear “how to” sketches emphasize

precise graphic communication techniques. This part
covers engineering drawing, the use of graphics in prob-
lem solving and data presentation, and the development
of “true” relations in three dimensional objects.

Eight appendixes offer a wealth of useful tables,
graphs, and data. Handy both throughout school years
and after, this vast appendix is a compendium of design
and graphic supplementary information.

A teacher’s manual is available upon adoption of the
text.

1973 818 pages $14.50

CONTENTS

Part One: The Engineer and Design for Living, The
Challenge. Creative Thinking. Living Designs. Aesthet-
ics and Design. Part Two: Design. The Phases of
Design. The Design Process. Models. Materials and Proc-
esses. Design for Human Satisfaction. Design Fco-
nomics. Decision Processes. Part Three: Diesign Graph-
ies. Graphic Tools, Sketching and Conceptualization.
The Orthographic System. Spatial Relationships of
Geometric Elements, Applications and Conventions.
Graphic Presentation and Computation. Appendixes:
Graphics Construction and Symbols. Measurements and
Units. Materials and Basic Manufacturing Shapes. Stan-
dard Parts Specifications. Anthropometric Tables. Code
of Bthics. Murphy’s Law and Its Corollaries. PERT.
Case Studies. Index.

Macmillan Publishing Co., Inc.
100A Brown Street
Riverside, New Jersey 08075

In Canada, Write to Collier-Macmillan Canada, Ltd.,
1125B Leslie Street, Don Mills, Ontario
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STYLE GUIDE FOR JOURNAL AUTHORS'

The Editor welcomes articles submitted for
publication in the JOURNAL. The following is
an auathor style guide for the benefit of anyone
wishing to contribute material to Engineering
Design Graphics Jeurnal. Ik order to save time,
expedite the mechanics of publication, and avoid
confusion, please adhere to these guidelines.

1. All copy is to be typed, double-spaced,
on one side omly, on white paper, using
a black ribbon.

2. Fach page of the manuscript is to be
consecutively numbered.

3. Tvo copies of each manuscript are
required.

4. Refer to all graphs, diagrams, photo-
graphs, or illustrations in your text
as Figure 1, Figure 2, etc. Be sure
to identify 21l such material accord-
ingly, either on the front or back of
each figure, Your own name should
also appear on the back of each. Ill-
ustrations cannot be redrawn; they are
reproduced directly from submitted
material and will be reduced to fit

sure 211 lines are sharply drawn, all
notations are legible, reproduction
black is used throughout...and that
everything is clean and unfolded, Do
not submit iliustrations larger than
8-1/2 x 11. If necessary, make 8-1/2
x 11 or smaller pheto coples for sub-
misssion.

3. Suvbmit a recent photegraph(head to
chest) showing your natural pose,
Make sure your name is on the re-
verse side.

G. Please make all changes in your manu-
seript prior to submitting it. Check
carefully to aveid ambiguity, to ac-
hieve meximum clarity of edpression,
and to verify correct spelling through-
out., Proffreading will be done by the
editorial staff. Galley proofs cannot
be submitted to authors for review.

7. Enclose all material unfolded in large
size envelope. Use heavy cardboard
to prevent bending.

8. dond all material, in one mailing, to:

James H, Earle, Editoxr
Engineering Design Graphics
Texas AGM University

College Statlon, Texas 77843

CALENDAR OF ASEE MEETINGS

1974 -- Rensselaer Polytechnic Institute
1975 -~ Colorado State University
1976 -- University of Teénnessee
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PROBLEM BOOKS
FOR ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

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

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

Book I—136 pages—prob. $56.75
Book 11-150 pages—prob. $5.75

For examination copies write:
weh WM. C, BROWN COMPANY PUBLISHERS

ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

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

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

Of Special Note...

@ Information updoted to reflect changes in the
stondards.

© New units on creative design, electrical and elec-
tronic diagrams, and computer aided design.

® New freatment of pictorial systems, graphical
mathematics, basic dimensions, production dimen-
sioning, and design drawing.

@ New emphasis on industrial opplications.

408 pages—8 1/2” x 11"—cloth
bound—1970—%$8.95

2480 Kerper Boulevard, Dubuque, lowa S2001



EDITOR’'S PAGE

The Engineering Design Graphics Division
is a strong division of many members from vari-
ous parts of the nation and world. Our Division
is also the oldest Division of the American
Society for Engineering Education with many fine
achievements to its record. The prominence of
the E.D.G. Division was gained through many
people assuming responsibility and working
together.

Your Responsibilities as a member of the Engi-
neering Design Graphics Division can be categor-
ized under four broad headings:

(1} Vote, (2) Serve, (3) Attend Meetings, and

(4) Submit Articles. Each of these areas is an
important one, but all require progressively
greater dedication on the part of the individual.

Soon you will be receiving a ballot to
elect officers for 1974-75. Biographical sketches
of each of these candidates appeared in the Fall
issue of the Journal to assist you in making se-
lections when you are personally unfamiliar with
the individuals. The election of the proper man
for each position is a very important decision
that will bear upon the future of our organiza-
tion; therefore, it is desirsble that we receive
as many ballots as possible so those elected will
be representive of the Division's membership.
Your vote can be cast in a matter of seconds once
your ballot is received, thereby fulfilling an
important responsibility.

There are numerous positions within our
Division that need to be filled by capable, en-
thusiastic, and responsible psople who would
like to influence the direction of the Division.
We have numerous committees, chairmanships, and
offices that are rotated on a regular basis.
Many individuals are called upon time and time

again to serve in numerous capacities, while
others are seldom active. If you are imactive

as a member of the Division, you are still wanted
by the Division; however if you wish to become
active, please notify one of the officers of the
Division indicatihg your particular interest to
serve. You will certainly be utilized to your
fullest capacities.

The Engineering Design Graphics Division
holds annual midyear meetings where its members
can meet with fewer distractions than is the
case at the ammual ASEE meeting where all divi-
sions of the society also meet. The E.D.G. Di-
vision offers strong programs at both of these
meetings. A responsible member should attempt
to attend as many meetings as possible.

Lastly, a responsible member should submit
articles to this Journal as a means of expressing
his views and also in sharing ideas and techniques
that he has successfully applied in his class-
rooms. This is very beneficial to the readers
who are unable to visit firsthand with their
colleagues at scheduled meetings. New courses,
teaching techniques, methods of organization,
and new content areas make excellent reading
and serve as valuable guidelines to all of our
readers.

In summary, it is fair to say that it is
your responsibility to be active in as many of
these areas as possible. We think you will find
it very gratifying to actively participate in
our Division and to assume as many of these re-
spensibilities as time will permit. Voting for
a candidate will take only a few seconds, while
preparing articles will takefmore effort. Our
Division will be stronger because of any degree
of responsibility that you will assume.

_ sz&«z/
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by George T. Finley

The five-leg base and pneumatic cylinder adjustments
are among the improvements incorporated in this chair series
developed by Hans Krieks and Designcraft.

Musical chairs is not a game restricted

to children. Unfortunately it is all too
common in the standard office environ-
ment. However, in the office version the
problem is not simply a shortage of chairs
(there are hundreds of chair-types avail-
able) but a shortage of the right kind of
seating for the task at hand.

As Joseph Martorano, vice president
of marketing for Designeraft puts it:
most chairs available today are designed
and constructed to support the user in a
preconceived, static posture. Since most
people work at horizontal surfaces and
there have been no realistic adjustments
for back support or seat height, Martor-
ano continues, existing chairs do not
funetion as support equipment for gerious
work tasks, flexibility or varied, dynamie
work tasks, This is particularly true,
he notes, as modern office procedures
rapidly change into new, dynamic en-
vironments. Thus, Designeraft, which
designs, develops, manufactures and dis-
tributes office furniture, had significant
indications that a new chair line should
be developed.

Designeraft’s development of the Supr-
chair series began with designer Hans
Krieks surveying existing chairs in the
17.8. and Europe, particularly in Ger-
many and Holland, Krieks found fouy
faetors reoceurring, three of which were
positive: new concern for the body and
proper posture, emphasis on gafety, and
sophisticated adjustment techniques.
The fourth factor was an apparent dis-
regard for aesthetics.

Although Krieks reported back to
Desgighcraft that the specific elements
with which he was most impressed were
the five-leg (pentapod) base and pneu-
matie cylinder adjustments, Designeraft
was hesitantito pursue these two features
at this point because of their sophisti-
cation and lack of exposure on the Ameri-
can market. However, as Kurt Grammer,
Designeraft's vice president of manu-
facturing, recalls, additional research
including exposure to these concepts at
the Hanover Fair convinced the firm of
the overwhelming significance of the
pentapod base and the efficiency of the
pneumatic eylinder,

A project team, including Krieks and
Martorano, and headed by Grammer, was
immediately formed to develop the new
chair series. Other members, all from
Designeraft, were: James Agresti, direc-
tor of engineering ; John Fargo, director
of materials management; and Fred
Navas, director of purchasing. Grammer
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explains that their 15-month effort in-
volved detailed evaluation, testing and
critique of existing seating including in-
terviews with hundreds of office workers,
The team reviewed anthropometric data
covering the last 75 years and consulted
with orthopedie specialists to determine
the facts about comfort, fatigue, eircula-
tion and other physiological data related
to the bedy in a seated position to per-
form work tasks.

Funectional design criteria were estab-
lished with research into materials and
mechanisms that permitted their imple-
mentation. And finally, the effort was to
package the structures and mechanisms
in a manner that provided an aesthetic
quality which compromised none of the
functional eriteria.

The simultaneous activities of the
project team and the availability of
Designeraft’s manufacturing capability
led to rapid development of 8D proto-
types. according to Martorano. Thus, the
design implementation loop was com-
pleted with preliminary test marketing.

Designeraft’s approach to the design
was based on the premise that the body
has infinite variations in such charac-
teristics as height, weight, dimensions of
limbs and resistance to fatigue, As Mar-
torano puts it, there is no “average”
person, This is further compounded by
variable uses of equipment by the busi-
ness community and by the individual’s
varied work tasks. In addition, Martorano
notes, more than one person ugually uses
any given chair and several people will
use it during its lifetime of service.

While existing chairs do incorporate
adjustments in height, back pressure re-
sistance and back elevation, Designeraft
found these are geldom, if ever, used.
Martorano points out that most chairs
can only be adjusted by tipping the chair
or bending beside it to reach controls
which require a great deal of physical
gtrength. Thus, Designeraft’s research
concluded not only the express need for
seating which was adjustable, buf more
precisely, seating which was easily and
immediately adjustable—without, the
user leaving the seated position.

Therefore, two pneumatic cylinders
(hermetically sealed inert gas cylinders)
were incorporated into the Suprehair.,
Agresti emphasizes that the cylinders
were perfected through five years of
product development and were tested to
250,000 cycles of use without substantial
wear and without failure (the equivalent
of 20 years service).

Reprinted with permission of
INDUSTRIAL DESIGN magazine, c 1973






Hansg Kricks' preliminery drawings for
the Suprchair (beginning on p. §2) show
the development of the pentapod base and
the two-piece seat/back culminating in the
final design for the work chadr {opposite).
Bloup (pp. 56-57) is taken from this
finel drawing.

Preliminary designs
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The vertical cylinder, which is also
the seat support column, allows imme-
diate adjustment of the seat height from
a seated position and with little effort.
The horizontal cylinder, in the backrest
assembly, allows adjustment of the back-
rest position (forward and back} in the
same manner. Both adjustments are con-
trolled by the same lever to the right of
the seat, Backrest height is adjustable by
a cam-lock device at the rear of the seat,
also from a seated position. A double-
element, rubber block connector between
the backrest panel and backrest bar al-
lows the backrest panel to rotate 30 de-
grees about the vertical plane, thereby
conforming to the posture of the user at
work. Agresti points out that an inherent
characteristic of the pneumatic eylinder
column is free and effortless 360-degres
swiveling. The swivel arm chair includes
a torsion-tilt mechanism which uses the
individual’s body weight as the tilting
force. Resistance to the torsion-tilt mech-
ahism is adjustable from a seated posi-
tion by a lever on the left rear of the
seat assembly,

Simultaneous development of the
chairs facifitated the incorporation of
common elements into the entire series,
Grammer points cut. In addition, all pos-
sible attachment devices (for arms, for
example) are included on each chair.

The seats and back panels are the
same for the work chairs, pedestal chairs
and drafting chairs. The seat is a com-
pound curved design of poplar plywood
with upholstery over a foam core. If has
slightly raised edges, depressed center
and cascaded front, This shape, accort-
ing to Krieks, reduces pressure on the
buttoeks and backs of the thighs, thereby
reducing fatigue and increasing circula-
tion. Backs of these chairs are also a
compound curved design to conform to
orthopedic principles and are upholstered
over a foam core.

The seat/back assembly of the swivel
arm chair, side chair and arm chair iz a
one-piece compound curved shell. The
cascade forward edge and canted back
are designed in accordance with proper
posture principles. The inner portion of
this shell consists of four cushions: two
on the seat and two on the back. Each
cushion containg a pad of different den-
sity foam to vary support pressure ac-
cording to the weight diztribution of
the user, Attached with a snap-lock
fastener, the cushicons can be easily
replaced as they wear, rather than re-
placing the entire chair. Their modular
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\ molded plastic back-cover for
\ maximum protection,
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molded plastic arms,
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- protective vinyl edging around
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single knob, dual control of
seat height and backrest angfe
by gas operated, hermetically
sealed cytinders.

five legged tubular base for
positive stability.

knob control of backrest height
is easily accessible and operable
from seated position,

dampening action trecaill on
initial contact with seat.



MATERIALS AND COMPONENTS

Casters——die-cast hooded casters with balf-bearing
mounted wheels of non-marking, hard urethane, The
wheel edges are beveled to prevent carpet cutting,
Casters are fastened info round tube legs with
injection-molded, rylon inserts,

Legs—14 gauge, round, tubular steel—bent into the
required configuration, chrome-plated and polished.
Round tube aliows low-cost fabrication with adjust-
able tocling.

Cylinder Assembly—suppzrt column and hermetizally
sealed unit with inert nitrogen gas—chrome plated
and polished.

Collar Connector—die-cast aluminum. After the legs
are welded to the eylinder, the two-piece collar is
applied from above and below. Therefore. 3 machanical
fastening is accomplished in addition to the welds,
The open-joint between the two caliar pieces assures
constant compression on the leg members and thereby
additionally prevents any tendency for leg rotation.
Seat Panel Mounting Assembly—provides seat panel
fastening and support as well as attachment to
cylinder piston. This assembly also contafns the
cytinder which provides easy and immediate adjust-
ment of seat-back assembly and the cam-lock device
which allows easy and immediate adjustment of
seat-back height,

Plywood—seat panel and back panel {2 piece—
seat-back) V4-in—5 ply—compound curved—
poplar wooed.

Foam Core—precut panels of appropriate design.
Also available as fire-retardent padding core.
Fabric-—available in a wide range of textures and
colors; C.O.M.; or fire retardent fabrics, fncluding
viryls.

Arms—T14 gauge, round, tubular steal—bent into the
required configuration, chrome-plated and polished.
Arm-Rest Pads—injection-molded, fire-retardent ABS.
Seat Edge Trim—extruded vinyl, sewn and stapled to
seat assembly, All sewing is done with iuggage-quaiity
nylon thread to prevent breaks.

Back Support Bar—14 gauge, oval, tubular steel—
chrome-plated and polished. The oval shape Is pro-
vided to allow maximum friction at contact surfaces
of this bar and the cam-lock device,

Back Support Bar—panel attachment—dig-cast zinc
shape attaches to back panel through double-slament
rubber block mounts,

Back Panel—QOuter Surface—Injection-molded, fire-
retardant ABS element for protection as well as finish.

FOUR PANEL MODELS

Plywood—one piece seat/back panel—14 in—5 ply—
compound curved-—poplar plywood. Spring action of
back designed into unit. User’s body weight utilizes

2 in. travel spring-action.

Cushions—4 separate cushion parels snap-in/snap-out.
This featura allows easy change of cushion due to

tear or unusual wear and allows mixed use of fabrics
and colors. The 4 cushions are of two diffsrent
densities to provide proper support as required,
Cushion Attachment—by nylon, snap-block inserts
glued and screwed into seat /back panel.

nature also permits various color com-
binations to be used.

The three base types incorporated
into the Suprchair series were designed
according to the function of the chairs
they support. According to Krieks, safety
and stability are greatly increased by
the pentapod base which is used on the
work chair, drafting chair and swivel
arm chair. He explains that the chord
distance of the base diameter from point
of caster to point of caster is consider-
ably decreased compared to the four-leg
base and the resulting closer-gpaced sup-
port points greatly reduce the possibility
of tipping.

There is also a smaller diameter for
the entire base which reduces interfer-
ence of the chaijr feet with the user's
feet and other office equipment, a factor
which ig especially significant in the
open plan or landscaped office design.
Less resistance to rolling and less carpet
wear from friction are inherent in the
distribution of weight over a fifth con-
tact point.

Although the pedestal chair is in-
tended to be more stationary, and there-
fore did not warrant a pentapod hase, it
too has stability as a prime consideration
in the base. Since the weight of the chair
rests on the four peints at the ends of
the legs rather than the entire leg, the
chair will slide instead of tipping over,
The gauge of the tubular steel legs was
chesen so that on an uneven floor body
weight will flex the three touching legs
sufficiently to bring the fourth leg in
contact with the floor. For most people
the chair will level itself with as much as
a one-inch uneven floor,

The side chair and arm chair incorpo-
rate the third base—the sled. In addition
to providing support this continucus
tubular configuration serves as a runner
enabling the chair to be drawn across g
carpeted surface with ease.

“It's more a gathering of improve-
ments rather than an innovation in it-
self,” Krieks says of the Suprchair. “We
were determined to go out on this chair
in the same way we did with OE8 (De-
signcraft's Open Equipment System)——
to work with information about the en-
tity which it was to serve, It’s a nice
machine—we didn’t try to hide any of
the mechanical devices but we modified
each part go that it had good form in
itself. It was really a team effort. There
wag constant back and forth with the
engineers and much more creative design
comes from this kind of effort.” —G.T.F.
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Althongh theve are eight chairs in the sevies,
Rrieks explains that there are actually two
basie chatrs which were designed simul-
tareousty. These are the work chair with
two-piece geat/back and the swivel arm
chair with one-piece seat/back; both use the
pentapod base. Str other chaire were derived
from these fwo to fll modified function
needs. The work chair with arms, drafting
chair (with modified pentopod base), ped-
estal chair and pedestal ehiir with arms
employ the same seat/back configuration

as the work chair; the arm chailr and side
chair employ the same seat/back configura-
tion us the swivel arm chatr, but have o
sled base,

Credit: Suprchalr loge and photograph, the Col-
laborative/Eric Porter.






Dr. Charles R. Cozzens
Memphis State University

Ellipse Construction

THE DETERMINATION OF THE PROPER ANGLE OF ELLIPSE
TEMPLATE FOR USE IN ORTHOGRAPHIC PROJECTION

By Charles R. Cozzens

Rocently I assigned a group of students
the task of drawing a trimetric projection of an
object which had circles projecting as ellipses
on at least one of its surfaces. The students
were allowed to use ellipse templates but had
had no instruction on selecting the proper guide
to use in tracing the ellipse cutline. In pre~-
paring for the class, I found a method which was
new to me and decided to pass it on to others
whomight be interested, The method is not pur-
ported to be the quickest or easiest, but my stu-
dents found it interesting and seemed to agree
that a thorough understanding of the solution
required at least a working knowledge of certain
fundamentals of plane and descriptive geometry.

Consider the surface ABC shown in Space I
of Figure 1, and suppose we choose to draw the
ellipse which would be projected by a circle
drawn at point 0. Let it be given that the axis
AB, AC, and AD in Space I make no special angles
with each other, but they arve perpendicular
respectively to the true length lines, CD, DB,
and BC. This arrangement provides for a tri-
metric projection. Now let it be required to
determine the proper template to use to draw the
ellipse at 0.

Recall that the major axis of an ellipse
is true length, equal in magnitude to the dia-
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meter of the projected circle, and parallel to
any other true length line on the same surface.
Then draw 1-2, the major axis of the ellipse,
through O parallel to CB. Now recall that the
major and minor axis are perpendicular to each
other and draw 3-4 through O perpendicular to
1-2. With 0 as a center and a radius OE equal
to the radius of the projected circle, draw the
semicircle EF as shown in Space II.

Now, in Space III, draw EG parallel to AB
and FG parallel to AC to form the projection of
a right angle on surface ABC. From G draw a
line parallel to 3-4 to find H on the semicircle.
Then connect H and F as indicated. To find K on
1-2 draw a line parallel to HF from J, the inter-
section of 3-4 and the semicircle. See Space IV.
Similarly, to find L on 3-4 draw a line from X
parallel to FG.

Realizing that OL is equal to one-half of
the minor axis of the ellipse to be drawn, con-
struct another semicircle LM as shown in Space V
and from M draw a line parallel to 1-2 to find
point N on the original semicircle. Now connect
N and O and measure angle P, Finally, select
the ellipse template most closely approximating
angle P and after properly aligning the guide,
draw the ellipse as shown in Space VI.

The results of this procedure may be vari-
fied using the more convenient method shown in
Figure 2. This method involves measuring the
angle P between the edge view of ABC and a line
of sight perpendicular to surface BCD.
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Br. Charles R. Cczzens is in charge of the
Engineering Graphics Division, Bngineering
Technology Department of Memphis State
University.
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Graphics in the United Kingdom

THE TEACHING OF ENGINEERING DESIGN AND GRAPHICS
IN UNIVERSITIES IN THE UNITED KINGDOM WITH
SPECIAL REFERENCE TC THE UNIVERSITY OF SWANSEA

by J. F. Watson

Engineering Design and Graphics has, for
many years, been part of the undergraduate
cirriculum of most Universities in the United
Kingden, however it was the publication of the
Feilden Report (Ref.l) some ten years ago which
provided the stimulus for the growth of the
teaching of Engineering Design and its recogni-
tion as a basic discipline in its own right.

While the Feilden Report was specifically
related to Design the new teaching approach
which resulted has served teo bring the important
role of the subject of Engineering Drawing into
perspective. In many Universities Engineering
Drawing, which forms a very important part of
Engineering Graphics, was considered as a sub-
ject of inferior status taught by lecturers with
notparticular experience in this field. Stu-
dents were only required to reach a minimal stan-
dard at the end of the first year and then were
not required to become involved with a drawing
board and instruments again. This was justified
on the pretext that for most engineers it is
enough 1f they can convey information in the
form of a series of sketches or general descrip-
tions; they therefore do not need to become
conpetent draughtsmen. The new approach to
Engineering Design and Graphics by Universities,
although still subject to much discussion, has
resulted in the course being considered in much
the same light as other basic courses such as
mathematics, thermodynamics, fluid mechanics,
ete.

It has always been considered that the
basic requirements of the undergraduate engineer
is for a broad 'science-based' cirriculum. When
the rapid advance and present-day extent of sci-
entific and technological knowledge is consider-
ed then it is clear that it is only possible to
present a fraction of this knowledge to the stu-
dent within the existing 3 year undergraduate
course (and allotted time becomes ths restrict-
ing parameter in the formulation of the curric-
alum of any subject). The introduction of a
formal Engineering Design and Graphics subject
into such a course las posed many problems in
deciding the proportion of course time which
should be allocated and exactly what the ulti-
mate aims should be.
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This article discusses the direction in
which the teaching of Engineering Design and
Graphics (at Undergraduate and Postgraduate
level) has progressed in Universities in the
United Kingdom over the last ten years and dis-
cusses possible future developments with partic-
ular reference to the course operated by the
author at the University College of Swansea.

DEFINITIONS

Before entering into such a discussion it
is essential to appreciate exactly what the sub-
ject of Engineering Design and Graphics includes.

Engineering Graphics is considered as con-
sisting of:- .

(1) Graphical methods and analysis techniques
The analysis of data by graphical means in-
cludes many extremely powerful techniques
and effective instruction is very important,
Graphical solutions are in general less ab-
stract than algebraic solutions; hence, the
analyst is able to penetrate the problem in
greater depth,

{(ii) Descriptive Geometry
This is defined as the projection of three
dimensional figures onto a two dimensional
plane of paper such that lengths, angles,
and shapes may be determined.

(iii)Production of Engineering Drawings
In University curricula this is sometimes
confused with Descriptive Geometry and it
is often considered that once Descriptive
Geometry has been learnt the production
of engineering drawings has also been
mastered. The basic requirement of a set
of engineering drawings is to emsure that
a component or series of components is man-
ufactured and assembled exactly as the de-
signer intended. The importance of being
capable of presenting such information in
a clear unambiguous form which will be in-
terpreted correctly on the shop floor can-
not be over-emphasized. Inadequacy in this
area can prove extremely costly te a firm,

Engineering Design is defined by the -
Feilden Report (Ref. 1) as "The use of scienti-
fic principles, techmical information and imag-
ination(together with experience) in the defini-
tion of a mechanical structure, machine or system
to perform specified functions with maximum econ-
omy and efficiency."”



1t also defined the function of the design-
er:- "To create a design in as complete a form
as possible and then to define this in complete
detail in order that the structure machine or
system may be manufactured and assembled exactly
as the designer intended.”

The definition of function indicates the
importance in design of design definition and
communication. :

Engineering Graphics and Design now forms
a recognized part of the Undergraduate course in
most Universities and there exist many Postgrad-
uate courses where it is interrelated with some
specialist topic. Several speclalist courses
are also in existence which specifically aim at
the teaching of Engineering Design.

TEACHING OF ENGINEERING DESIGN AND GRAPHICS AT
UNDERGRADUATE LEVEL

The undergraduate course in U.K. Universi-
ties is normally a 3 year course with the major-
ity of students being admitted directly from
school. The main problem in introducing a spec-
ific course in Graphics and Design was that of
introducing an expanding course into an already
over-crowded syllabus.

Most present day first year courses con-
centrate during the first half of the year on
the teaching of engineering graphics. Graphical
methods of analysis usually tend to form part of

the syllabus of subjects in which such techniques
are generally applied while descriptive geometry
and engineering drawing form the major proportion
of the basic graphics course. The emphasis is
usually placed on draughtsmanship and the abili-
ty to produce a well presented engineering draw-
ing that is a work of authority.

In the past many schoolboys have entered
the first year of an engineering degree course
directiy from school with mo prior instruction
in engineering graphics. More recently they are
tending to select a particular career at an
earlier age and are taking advantage of the
various Graphics courses which are now available
to them in schools at both Ordinary and Advanced
Levels. Thus, while existing first year degree
courses have to assume very little knowledge of
all forms of Engineering Graphics, it is consid-
ered that in the near future this will not nec-
essarily be the case which may ease the amount
of basic groundwork required to be covered.

The second half of the year is where stu-
dents are normally introduced to the basic con-
cepts of engineering design which is then carried
on into the second and final year of the Under-
graduate course.

While all Universities realize the impor-
tance of design in the undergraduate syllabus
the extent to which it is taught the aims of the
course and the area of the désign/manufacture
process to which teaching priority is given var-
ies considerably between Universities.

Fig. 1. illustrates the various steps in
the complete design and manufacturing process
from initial problem identification tc the final
manufacture phase which indicates the wide range
of activities to he covered by any teaching pro-
gramme .

Some Universities feel that an Engineering
Undergraduate syllabus should still be predomi-
nantly scientific in nature and emphasis should
be placed on this, simply using design as a work-
piece on which to try out the scientific tools
learnt. As shown in Fig. 1. this forms an es-
sential part of the design function and generally
this type of course is justified on the grounds
that industry is more capable of teaching the
remazinder of the design process.

Mest Universities are now responding to the
motivation of the Feilden Report and, realising
that there is as much a basic requirement to
teach the non-scientific aspects of design as the
purely scientific, their courses are being suit-
ably remoulded.

Design courses have generally evolved in
one of three different ways:- :

1. Design teaching based on major "design and
make' type projects at both first and second
year level with large numbers of students
working on one single project.

2. Design teaching based on several small pro-
jects each emphasising particular aspects of
the design process.

3. Design teaching where emphasis is placed on
creativity and the early indoctrination of
students into techniques and approaches to
design which are formalized and strictly
adhered to.

An example of a major "design and make"
project was the design and construction of a
man-powered aircraft involving approximately 40
second year students at Liverpool University,
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Ref.2. Experience showed, that while the pro-
ject was completely successful up to the point
where the basic configuration was selected, the
subsequent detail design and construction was
not.

Although major "design and make" type pro-
jects provide a realistic method of teaching de-
sign it has been found to be only practicable
where there is a small student/staff ratio, pre-
ferably as low as six students to each member of
staff. Difficulties are encountered in maintain-
ing time schedules in order that manufacture can
be completed in the time allocated. Such major
pro;ects that have been operated have indicated
that in a large group ilmnovation and creative
aspects of design tend to be self-motivating.
The difficulty arises in getting students to
quantify their ideas especially when moving from
the creative stage to that of detail design.

Experience has indicated that shorter ex-
ercises each emphasising particular aspects of
the design process are more effective in the
teaching of design at first and second year
level ., -

To teach design as a formal subject with
systematic methods of approach before allowing
students to tackle any design project is follow-
ed in many Universities and has many advantages,
the prime one being that students do not get in-
to any 'bad habits'. The problem is that stu-
dents tend to look on any formalised method of
design as the one they must adopt for every case
and become disillusioned when they find that in
a4 real situation it doesn't work out. With this
type of course stidents tend to be encouraged in
the early stages of the course to simply be cre-
ative and do not pursue the design to any great
depth, thus, while many ideas are produced, stu-
dents do not acquire the same degree of respon-
sibility as in the course-involving design and
make type exercises.

More recently design courses have evolved
which are a combination of all three methods of
teaching although a few Universities still oper-
ate single major project schemes. The particular
combination used by each University depends upon
the basic type of degree scheme offered.

POSTGRADUATE AND SPECIAL DESIGN CQURSES

Several postgraduate and specialist design
courses have become established in recent years.
The basic objective of these courses is the cre-
ation of an outlook and training of the mind con-
ducive to a successful design engineer rather
than in the further acquisition of advanced
scientific or technical knowledge.

One example of such a specialist course is
that operated by the Engincering Design Centre
at Loughborough University, Leicestershire,

This centre was established in 1966 and offers

a one year postgraduate course leading to a Mas-
ter of Technology Degree. The work is based up-
on non-specialised, often innovative, mechanical
and elsctrical engineering and the criterion of
success is that the student on completion of the
course should be able to lead a small design
section in Industry.
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THE DEVELOPMENT OF AN UNDERGRADUATE ENGINEERING
DESIGN AND GRAPHICS COURSE IN THE DEPARTMENT OF
MECHANTCAI, ENGINEERING AT UNIVERSITY COLLEGE OF
SWANSEA.

The University College of Swansea, which
was founded in 1920, is a constituent College of
the University of Wales. The Mechanical Engi-
neering Department is contained within the School
of Engineering which comprises the departments of
Civil, Electrical and Electronic, Mechanical and
Industrial Systems Engineering.

Students entering the School of Engineering
must be in possession of the General Certificate
of Education at Advanced Level in at least three
subjects and the degree of B.Sc. General or with
Honors may be taken after 3 years of approved
study.

Engineering Design and Graphics has been
part of the undergraduate engineering curriculum
for many years, although prior to 1961 there was
no formal recognition of this as a separate sub-
ject in its own right. It was introduced simply
as an application of the more rigid disciplines
such as fluids, elasticity, dynamics, etc. to
existing machines and situations.

As the design and graphics course evolved
it became increasingly important that a firm in-
tention of the aims of the course was declared
and always worked towards, especially in relation
to the degree course curriculum as a whole.

The declared intention of the course was
to establish in the minds of students an under-
standing of the process of engineering design
from the basic creative aspects to the problems
of detail design and production and to establish
engineering graphics as a natural and effective
method of analysis and commmication of thoughts,
ideas, and design intent.

It was also recognised that the design
course had a very important part to play in link-
ing together(the subject matter of all other dis-
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ciplines) and indicating to students the rele-
vance of this in defining and resolving real en~
gineering problems.

In developing such a course various re-
straints have to be recognised. Firstly, the
allocation of time to the graphics, design activ-
ity in terms of both formal lectures and students'
own study time and secondly, the requirement for
student assessment.

It is also recognised that while graphics
is amenable to formal teaching the greater part
of a design course should be aimed at creating a
situation whereby students learn, more than being
formally taught, the teaching aspect of the course
concentrating on ensuring that the students learn
effectively and efficiently.

This is the basis of all 3 years of the
undergraduate design course at Swansea the sit-
uation where students learn being created by the
careful selection of progect work. .

FIRST YEAR

The first year of the course is divided
into two semesters of approximately 11 weeks.
The first semester is allocated entirely to
graphics with emphasis being placed on students
acquiring good grounding in descriptive geometry
and engineering drawing. The total time allo-
cated to the graphics and design course is four
hours per week with students being expected to
spend a further three hours of their own time
each week on unsupervised project work.

It is essential to allow the amount of
formal teaching to be varied during the first
half of the year - this is achieved simply be
allocating a continuous four hour period. In
the early part ‘of the year probably only half
an hour is used, the remainder being then allo-

.cated for supervised project work. This is il-
lustrated diagrammatically in Fig. 2. Formal
instruction consists of lectures and demonstra-
tions covering such topics as

Graphical Mathematics

Vector Diagrams

Graphical Analysis Techniques
Drawing Techniques

Projections

Introduction of Cutting Planes
Intersections 5f Surfaces
Orthographlc PrOJectlon

Detail Drawings

Assembly Drawings

Projects consists of simple drawing exer-
cises selected such that students are required
to apply all of the subject matter of the lec-
tures.

Having acquired the basics of engineering
graphics and the subject matter of many separate
disciplines, the introduction of students to En-
gineering Design half way through the first year
is very timely. A period of four hours per week
is again allocated to the Design course which
consists of formal lectures and supervised pro-
ject work, the extent to which the four hour
period is divided between the two.varying again
throughout the year..

) The basic aim of the first year course in
design is to expose’ students to the complete de-
sign process from the initial investigation of
the problem to the detail component draw1ngs and
specification stage.

With such a wide rnage of topics to cover
there is a real danger that formal lectures are
only able to introduce students to each subject
and treat it too superficially. This has been
fully recognised and the problem has been over-
come by very.careful selection of projects which
are specifically aimed at requiring the student
to extend the subject matter of the lectures
just sufficient to solve particular simple prob-
lems. It is felt that exposing students to the
problems of application in this way and encour-
aging students to expand on lecture material
themselves is more informative than many lec-
tures.

Formal lectures 1ntroduce students to such
topics asi- :

Aspects of Economlc Productlon
Characteristics of Modern Materlals
Information retrieval

Standard Compohents

Design specifications

Systematic deéign procedures

Three project types are set which are se-
lected to emphasise particularly areas of the
design process. Actual problems are changed
each year but the three discussed here illus-
trate the intention of each of the three pro-
ject types.

Project No. 1.

Design of a shaft, bearings and pully
system to transmit a given power at a
fixed speed.
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Emphasis is placed on:-

Application of simple mechanics and
strength of materials.

Production of assembly and Detail
drawings.

Selection of production methods.
Selection of Materials.

Location and use of standard com-
ponents.

For this particular project students are
not encouraged to devote too much time to the
creative aspect of design by providing them
with brief sketches of approximately 8 alter-
native solutions. They are then required to
select the scheme which they consider to be the
best and process the design through to the de-
tail stage. This does not inhibit creative
thinking, as many students end up by producing
further alternative solutions, but it does re-
duce the amoumt of time spent by students on
generating ideas. In the past it had been
found that students liked the creative phase of
design and spent too much of the allocated time
on this leaving very little time to process the
chosen design which ended up being done too
superficially,

Each student is required to justify his
choice before proceeding with his design - this
encourages the student to use his powers of rea-
soning and brings to the students' attention the
fact that with as many as 8 possible schemes to
consider he cannot analyse each one in detail,
thus there is a need to adopt a "quantifying
process' of selection whereby order of value
type calculations and gualitative assessments
are made to eliminate "non-runners". This is
considered to be a very important issue in de-
sign teaching.

Project No.2.

Design of an Anti-Back Turning Device
for a Gas Circulator in a Nuclear Power
Station. :

Emphasis is placed on:-

Formulation of a comprehensive design
specification.

Use of scientific methods of analysis.

Use of creativity in the generation of
possible solutions.

For this project students are only given
the basics of the problem and a complete des-
cription of the enviromment in which it has to

' operate. They are encouraged to produce a com-
prehensive design specification and to examine
all possible methods of solutiom using creative
techniques. The project has considerably more
technical content than the first design. While
students are required to produce a complete as-
sewbly drawing of their final design and mate-
rials data detail drawings and production sched-
ules are not asked for. The requirement for the
production of an assembly drawing makes the stu-
ent consolidate his creative thinking and makes
him more objective in assessing pessible solu-
tions.
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Project No.3.

Investigation and analysis of existing
methods of food containerization with
proposals for future requirements.

Emphasis is placed on:-

Information retrieval.

Problem identification.

Formulation of design specification.
- Report writing.

Previous projects have firmly stated the
problem to be solved. For this project the stu-

“dent is required to identify the problem areas

for himself which is often a very important part
of the design process.

The project is specifically chosen from
topics with which students are very familiar
and outside the more scientific area - this
encourages the student to think logically and
apply common-sense attitudes to the problem and
not to simply look for the correct technique or
formula to apply.

As may be seen these three project types
take the student through the complete design pro-
cess defined in Fig.l. While the emphasis on
each project in order of sequence is opposite to
that in the real design situation, from a teach-
ing point of view this is fully justified.

SECOND_YEAR

The second year consists basically of
Engineering Design and while the course is
based almost entirely on project work with spe-
cific tutorial periods the subject matter of
other disciplines has moved on from basic theo-
ries nearer to the application, thus lectures
in these topics have a design bias which forms
a close link with the project work of the De-
sign Course.

Three basic design project types again
are tackled by students, each one again being
selected such that students cover the whole pro-
cess of design shown in Fig.l. The technical
content of each project is at a considerably
higher level than in the first year and as many
subjects as possible are brought into each pro-
ject. The following are three typical design
problems which have recently been used for the
three types of preject set in the second year.

Project No.l.

Design of a bladed disc assembly for
the first stage of an industrial gas
turbine,

A fairly rigid specification is set for
students to work to with 'life' being the para-
meter left for the student to maximise. This
requires the student to optimise his design in
every way and the importance of graphical tech-
nigues becomes obvious. Problems im fluid me-
chanics, stress analysis, dynamics, basic met-
allurgy and material selection challenge the
students' analytical capability. To enable stu-
dents to cover the amount of work required in
the time available they work in groups of three
which provides them with an insight into working
as a member of a design team.



Project No.2.

Provision of a means of rapidly shutting
down a large steam turbine on loss of
load.

This is basically a more complex variation
on the second Part 1 project with students gen-
erating their own specification and producing
alternative solutions for subsequent analysis.

Project No.3.

Analysis of various types of pumps and
selection of a particular type for four
different specified duties.

While certain aspects of pumping are cov-
ered in fluids subject they are made to realise
the many problems encountered and is an excel-
lent way of introducing students to information
retrieval. They are required to produce a very
complete specification for a pump to meet each
of the four specified duties. As with the final
project of the first year the actual identifi-
cation of the problem is an important part of
this exercise.

THIRD YEAR

The final year of the course is again
basically Engineering Design and has two prin-
cipal objectives:-

(i) To introduce students to design organiza-
tion, its relationship with other depart-
ments of an industrial concern and manage-
ment problems.

(ii) To consolidate the design project of the
first two years by involving students in
a fairly major design project working in
a small group. {Four or five students).

The first two years of the course have
enabled the student to obtain an understanding
of the meaning of Engineering Design in its
broadest sense and formal lectures on the or-
ganization structure and management encompass-
ing all design activities are much more meaning-
ful than if introduced earlier in the course.
Topics are introduced as a subject for discus-
sion more than in the form of formal lectures.

Major design prejects for the final year
are selected from industrial situations and,
as far as possible, are a real requirement of
an industrial concern. During the first two
years it is found preferable to select projects
for their suitability as a vehicle for teaching
whereas in the final year the main criteria is
to involve students in an industrial emvironment,
Students are given only a brief statement of the
problem and are required to visit the particular
concern and obtain the complete problem directly
by consultation with industrialists.

Projects which have been satisfactorily
handles by students include:-

Design of a lens grinding machine.

Design of an anti-vibration mounting
for surveying equipment.

Design of a means of servicing lamp-
posts.

Design of a versatile vehicle test
facility.

CONCLUSTONS

The trend towards a conscious improvement
in the teaching of Engineering Design and. Graph-
ics at all levels in Universities in the United
Kingdom is moving comparatively slowly but pro-
gress is being made. In industry where the im-
portance of design is appreciated and the design
team accorded proper status, it shows in products
which are outstanding, thus it is recognised
that every effort to optimise design teaching at
all levels should be made.

The present balance between the analytical
topics and design/graphics in the present under-
graduate course at the University College of
Swansea is, we think, about right. Many improve-
ments could be made to the design/graphics course
but this would require more time to be allocated
and would upset this balance which could result
in the scientific-analytical knowledge acquired
by the student being inadequate. It is consid-
ered that major developments in the future teach-
ing of Engineering Design and Graphics will e-
volve from the need by industry for engineers
with experience in the field of Computer Aided
Design{CAD). A recent report published by the
Science Research Council (Ref.3) has indicated
the potential benefits to industry of a more
widespread use of CAD.

A considerable number of Universities are
currently involved in major research, concen-
trating on particular aspects of CAD. Bemefits
will not be realised unless engineers entering
industry are capable of both assessing the po-
tential of CAD in any particular design activity
and if applicable implementing its use.
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Introduction

In these days of chaos, changes, and indecisions, everyone

does HIS OR HER OWN THING. My THING will be a part
of the program, and [ appreciate the opportunity to share it
with you. My good fortune is to have two channels through
which to communicate—the DOW SPEAKERS BUREAU in
which employees share their knowledge with the community:
and secondly through the METRIC ASSOCIATION (MA), Inc.,
in-which my membership is as a Vice President on the Board
and as Rocky Mountain Region Director of the 7-state area
(the first established MA region). (Figure 1.)

Thirdly, the topic has been a part of my education and work
assignments since high school. In addition use was made of
metric units as early as 7 years of age, as my parents came
from Europe. The metric units relate to the universal
language to be discussed—simply a language for weights and
measures, and the words are the UNITS. Under such a
language, a system of units can be set up as standards for
exchanges in trade and commerce.

A standard by definition relates to something established by
custom, authority, or general agreement. Sometimes, it is an
established practice simply used by one or more groups, or
even one individual. In engineering or design programs, the
engineering practice (z way in which things are done tech-
nically) leads to.adoption of an engineering standard.
Generally, this audience would be concerned with practices
or standards adopted to: assure dimensional compatability,
qualify the quality of a product, mect methods of testing;

or use as a descriptive procedurce or standard. For uppropriate
exchanges in such matters, systems sct up may or may not be
fully adequate for cxternal communications, Examine the
kind of systems already introduced in the world through
various practices.

Systems for Weight and Measure

What systems exist, how did they get started, and why are
they important in today’s world? By name, systems include:
The mperial, The English, The U.S. Customary, The Metric,
and The International System of Units. The first three
originated in England and are ciosely related with minor
differences. For example, the Imperial (English) System,
uses & gallon and a bushel which in the U.S. are smaller than
in England by 17 and 3 percent, respectively. The latter two
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(metric and international) are basically the same system
updated and modernized since carly origin in France.

Before briefly reviewing some of the history of the commonly
catled inch-pound systems (Imperial and U.S.), emphasis

must be given to the initial metric system now known
universally as THE INTERNATIONAL SYSTEM OF UNITS.
Abbreviated SI after the French name, Systéme International
d'Unités, the name was officizlly adopted in 1960 by the
world-making body on international standards. The &I units
have been or will be adopted by 95 percent of the world,

As noted in the illustrated world map (Figure 2), the
remaining countries vet to be committed include:

The United States; In West Africa; Gambia, Ghana,
Liberia, and Sierra Leone; Burma: Muscat
and Oman and Scuthern Yemen; and island
areas as Barbados, Nauru, Jamaica, Tonga,
and Trinidad.

The 81 or modernized metric units offer an advantage since
all other units can be derived from the basic seven: The
seven basic units have been accurately defined in terms of
physical measurcments that can be madc in u laboratory,
except the kilogram (a particular mass preserved in France).
The system is simple and coherent and calculations can be
performed quickly. With the multiple and submultiple units,
the decimal point can be moved from left to right to obtain
other values. All muitiples are to the base 10 and in accord
with generally accepted counting systems in use all over the
world. With a unique unit for each physical quantity, a set
of symbols and abbreviations eliminates the confusion arising
from practices in different disciplines. As compared with the

U.8. Customary or English {(imperial), only 3 units need to be
learned versus 57 unrelated quantities, The official seven
basic units under SE and multiples are noted in Figure 3.

(The Practice Guide for use of SI units, E-380-72, may be
obtained from the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pa. 19103)

Two supplementary units will be of interest to Engineer
designers:

plane angle — radian — rad

solid angle -- steradian — sr



Figure {. Rocky Mountain Region of MA, Inc,

Most drawings show the angles in degrees, even those from
international sources. However for theoretical calculations,
the values in radians (a decimal figure) would probably be
used. For example, 180 degrees expressed in o radians
equal 3.1416, or 90 degrees (/2 radians) equal 1.5708.
Most draftsmen would consult the mathematical handbooks
for values in radians. Thus, this change may not occur
immediately, but it may be of interest to watch the trends.

Engineers, designers, cducators—what effects will be produced?
In order to transfer to another system, all FOUR-LETTER
WORDS will have to be omitted from your vocabularies.
Words such as: inch, foot, yard, etc. But, it means more—

a change in traditional thinking, practices, and a change in the
environment. Practices do not change easily, if the environ-
ment continues to include old traditional systems. Imagine
the frustrations of a jungle creature in an environment foreign
to his habits (no offense intended). Adjusting his habits to a
world of tall buildings, traffic, crowds of people, etc.,

would be difficult. (Figure 4.)

Referring again to standard practice categorics, the role of
measurement units depends upon the specific category.

A survey of international recommendations issued through
1969 indicates that 25 percent refate to dimensional
specifications; 15 percent to quality; 45 percent to methods
of test; and 15 percent to descriptive standards. In the 25
percent group, the units have considerable importance
because of size differences. In the latter three, the emphasis
would relate primanly o practices not formal standards.

Internationally, only 1600 standards in all of these categories
have been recommended. Thus only 10 percent of some
20,000 actually exist for use in world trade and commerce.

The situation here should be strongly stressed. Engineers and
educators concerned with world and national developments
must recognize the urgent need to be represented on world-
making bodies selecting and recommending international
standards. The International Standard Organization (ISO),
the International Electrotechnical Committee (1EC), the
American National Standards Institute (ANSID), and many
others, as well as various professional, governmental, and
trade groups concerned with metrology, have all been active
in promoting international agrcements. The task appears
formidable, but much groundwork has already been under-
taken. A complete change overnight in engineering practices

g3

Figure 2. World Map.

31 Symbol
Length metre : m
: meter (US)
Mass . kilogramme o kg
kilogram {(US}) .
Time ’ second ' s
Lilectric Current ampere A
Thermodynamic . kelvin K
Temperature
Luminous Intensity candela cd
Amount of Subsiance moie . mol
Multiples and Submuiliples
Multiplying Factor Prefix 81 Symbol
I 000 000 000 000 10" tera T
1 000 000 000 10° giga G
1,000 000 108 mega . M
1 000 103 kilo k
100 102 hecto h
10 10! deca da
0.1 107! deci d
0.01 1072 centi 4
0.001 10 milli m
0.000 001 1078 micro u
0.000 000 00( 107° nino n
i

0.000 000 000 001 1072 pico

Figure 3. Seven Basic Units and Multiples.

would not be possible, but a practical goal to complete
first things first can be attained.

For example, by starting with descriptive standards which
include road signs, time clocks, color codes, driving on the
left side of the read, etc., & change in environment could

be created. Changes should relate to everyday activities, and
in these areas, beginnings could include temperature
(Fahrenheit versus Celsius), linear measures for heights and
distances (meters versus yards), and for weights (kilograms
versus pounds). What about time? The whole world
recognizes the second, defined by so many cycles of radiation
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Figure 4. Practices { habits) versus Environment.

associated with an atomic element. When terms such as
days, weeks, months, vears, or minutes are used, these are
defined simply as permitied units for convenience in
expression. Many related projects in your discipline areas
can relate to the descriptive standards. Perhaps this
beginning will lead to a new career for you and stimulate or
offer incentive for higher goals, such us working with the
committees which draft and evaluate international standards.
Publications, posters, flyers for directive purposes, all have a
place in creating the environment to THINK AND
PRACTICE the SI standards. In teaching, one system of
dimensioning should be used in p!ucc'of dual dimensioning
whenever possible.

Specifically, these activities lead to practices which have
BROAD implications (Figure 5). And broadly speaking, a
change in using four-letier words also means a change in
tanguage for the SHAPE of things to come.

Probably this can best be demonstrated by use of a
UNIVERSAL standard known in terms of 914—-610-914
millimeters (Figure 6), or in your terms by 36—24—36 inches,
0O0PS that four-letter word!

Not a new shape, but new terminology and a new cnviron-
ment are now required. Not just in America, but for a whole
new metric or 8I world. For example, what related cvents
have occurred on other continents. In 1965, traditional
England announced that by 1975, standards for weight and
meastre would be changed predominantly to SI or metric
units. Most of the Commonwealth countries and Canada
immediately foilowed the course of Engtand. Consider also
the formation of the 9 common market countries recently
formed to include France, West Germany, Italy, Belgium, the
Netherlands, Luxembourg (the original six), and now
England, Ireland, and Denmark. The SI NINE could well
become the largest trading bloc in the world. With develop-
ments in science and industry in Japan, China, Russia, and
the Asian groups—all using Si units—should America remain
as a lone nonmetric entity?
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Figure 5, Broad [mplications.

Figure 6. New Language for the Shape of Things to Come.

The U.8. Metric Study Bill

The nation has examined the problems of conversion for
some 150 years, but the matter until recently continued to
be a low-priority item. After England’s announcement in
1965 of changeover, an awareness in Congress increased and
in 1968, former President Lyndon Johnson signed into Taw
the U.S. Metric Study Bill (Public Law 90-472). A task
force under the National Bureau of Standards was assigned
to assess the pros and cons of such a step. A year later, the
study was extended to a three-vear period. Completed in
August 1972, the results were released by the Secretary of
the Department of Commerce with recommendations in
favor of conversion. The thirteen reports summarizing the
findings are now available from the U.S. Government
Printing Office, Washington, D.C. 20402 (Coded by SD
Catalog Nos. 345, 345-1 ... 345-12). As far as known, the
pro and con debate of the Metric Study represents a first

in the history of the world in which one issue received a
thorough review from various segments of government,
industry, education, and the géneral public. Meetings held
regularly i Washington, D.C. during 1970 offered groups,
companies, and various individuals a chance to participate in
assessment of thé questions under study.

Impetus from the study, from favorable reactions in the
automotive industry, and from other sectors of the economy,
as well as international activities, helped to speed up legislative
action. Thus on August 16, 1972, the METRIC CON-
VERSION ACT (8-2483) was passed by the Senate. A similar
bill has been introduced to the House (HR-1234) with early
action expected. Semators responsible for concerted efforts
some years earlier for a metric study bill were C. Pell (D-RI) -
and George Miller (D-Calif). :

The ACT provides for a planned national veluntary program
with the target date of 10 years for predominantly metric
measurements or 8I units in education, trade, commerce, and
all sectors of the U.S, economy. To carry on provisions of
the ACT, a NATIONAL METRIC CONVERSION BOARD
will be established with 11 members (one each from the



Figure 7. King’s Foot as Standard.

House and Senate to be included). Principally, the powers
of the Board will be advisory, not compulsory. Consultants
and experts on a part-time basis may be employed from
across the nation to assist the Board. Within 18 months after
appropriations have been made, the Board must submit plans
to the President and the Congress on how to achieve change-
over in the nation. Immediate attention is recommended in
programs for education of the public and toward effective
U.S. participation in international standard-meking decisions.
The International Standards Act, not yet passed by Congress,
relates specifically to the broad implications of being a part
of standards-making committees. Before discussing this
aspect, reviewing the post-metric climate and the recent
efforts of England since the historic announcement in 1965
to use SI units will provide a better understanding of
developments.

Historical Summary

Why does the inch-pound environment predominate in the
U.S. Historically, the American colonists from England were
in a large majority and brought with them the same system
as used in their mother country. Thus, the Imperial or
English System prevailed, until the nation’s government
became organized and renamed the system here as the U.S.
Customary. Only a few minor differences remain.

Standards and practices for the exchange of goods among
countries however began many centuries ago with each
culture or civilization developing systems. Space does not
permit detailed account of the interesting forms. Body
language rather than physical phenomenon was often the
basis. For example, the carpenters who built Noah’s Ark
used a measure of length for the timber or ribs as the
distance between their noses and index fingers. Body
langnage was used in earlier times for one of the standards
accepted in today’s society. Tradition relates the origin of
the standard with the Eighth Century in England.

At that time, the European and Asian countries had less
uniformity in uses of weights and measures than England.

Unity in England was achieved by the West Saxon kings
who were the rulers. The first English King was a West Saxon,
King Egbert (775-839). The fifth monarch, King Alfred the
Great (&71-899), along with others had concern for matters
of trade and commerce. He was energetic and enterprising,
of impressive build (2 meters tall and 230 kilograms in
weight), and interested in making improvements for the
kingdom. During a day in court, the question of measures
for length came up. Anxious to dispose of the matter, he
held up his foot to be measured. It came out to exactly

12 equal parts, and a '4z part was called in Saxon, the
YNCH. Since 12 YNCHES equaled one foot, and it was the
foot of the ruler, the measurement standard became the
ruler of 12 parts {Figure 7). The Roman word equivalent
was UNCIAE. The vard also can be traced to the Saxon
kings who wore a sash or girdle around the waist. The sash
was used as a measuring device and the word gird comes
from the Saxon meaning waist circomference. Later the
translation became yard when King Henry I established the
vard as the distance from the king’s nose to the knuckie of
his thumb. Thus through roval edicts and the use of body
language, degrees of uniform standardization were achieved
beyond what other countries had achieved.

With a lapse of almost a 1000 years since the Imperial System
began, changes were occurring elsewhere. One of the out-
comes of the French Revolution related to proposals (1790)
for initiating a simple coherent system for uniform standards
to be used among countries. Consistent with scientific
practice, physical phenomena rather than body language
became the bases.

The unit of length was to be a portion of the earth’s
circumference and measures for capacity {volume) and mass
were to be derived from the unit of length. Further, larger
and smaller parts of each unit could be formed by using
multiples and submultiples, or by dividing or multiplying
the basic units by 10. Calculations could be performed
quickly by a simple shift of the decimal to the right or left.
The unit of length was named the meter (metre}, derived
from the Greek word mefron meaning measure,

The metric unit of mass, called the gram, was defined as the
mass of one centimeter (a cube Yo of a mater on each side)
of water at its temperature of maximum density. The cubic
decimeter (a cube Y% ¢ of a meter on each side) was the unit
of fluid capacity. Later the term pinfe in French became
popularly known as the firer (litre) defined as a cubic
decimeter. Because of universal acceptance, its use has
continued.

Before 1790, the King of France had written to the King of
England asking that he join with France in initiating world
action to adopt the metric units for standards. England

did not reply to the letter preferring to go it alone with
Imperial units. France persisted in her promotion efforts
and from 1790 to about 1840 only a few nations followed
the trend for metric adoption.

In America, George Washington well aware of overseas
developments, stated in his first Annual Message to Congress

in January 1790 that . . . uniformity in the currency, weights,
and measures of the United States is an object of great
importance, and will, [ am persugded, be duly attended to.

In his second {(December 8) and his third (October 25, 1791)
messages to Congress, he again repeated his recommendations.
Other government officials presented similar recommendations,
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but Congress was slow to take action. Perhaps one of the
reasons related to the times. Most Congressional members
represented agricultural pursuits rather than scientific
programs and could not foresee the end for metric standards.
Or perhaps because no standards had really been agreed
upon, no action appeared necessary. Some acts had been
passed relating to standards, and the important matter of
coinage brought enactment of the ACT OF 1866 (July 28,
1866, 14 Statute 339, HR-596}, which legalized the use of
the metric system of weights and measures in America.
President Abraham Lincoln avowed he would enforce metric
standards use before the end of his administration, but was
not able to complete his goals.

One must remember also that communications in those days
could not be as easily accomplished among countries as it is
today, and Congress was cautious in acting on new proposals
from the outside. Neveriheless, progress was being made
overseas, and in 1873 France invited all interested nations to
participate in a meeting to consider standards for international
uses, and to establish a permanent body for negotiations and
acceptance of standards. Known as the Treaty of the Merer
Convention, the meeting included some 20 countries of which
17 including the U.8. became signatories. England, Greece,
and the Netherlands did not sign with the others. The
international body ef convention members, the GENERAL
CONFERENCE OF WEIGHTS AND MEASURES, was set
up and meets periodically to ratify improvements or refine-
ments related to metric standards. Under the Treaty, all
member nations received prototypes of the meter and
kilogram standards, and most of the American states also

have been provided with prototypes by the Federal
Government.

The English Profile

Buring my recent visit to England in July 1972, ten days
were spent in reviewing the efforts undertaken by the
BRITISH METRICATION BOARD. Acting for the Rocky
Mountain Region of the Metric Association (MA), I presented
the Board with a metal sculpture made from pioneering
materials of the American West to epifomize their efforts,
give recognition to their achievements, and {o express appre-
ciation of the MA for their cooperation over the years.
Striving to overcome the many obstacles and problems of
changeover from a traditional long-term environment of
another system, the Board has done some outstanding work
in the face of much opposition. Although the problems in
America may be similar, recognition must be given to the
differences on the two continents to understand future needs.
In England, industry took the lead and Her Majesty’s
Government followed when advised that a majority of the
members of the Federation of British Industries favored
changeover. Secondly that the initial opposition in 1950
from commerce and industry in England had changed with
more and more countries, particularly the Commonwealth
groups, moving to adopt changeover. Thus, general govern-
ment support for the principle and timing of the change was
obtained when the final published results of a 1963 survey
made by British Standards Institution confirmed favorable
industry support. With industry taking the lead and the
Government supporting changeover, the educational groups
also made plans to keep pace with the changes. With a target
date of 1975, and already three-fourths of the way
completed, England will achieve the goal for predominate

SI uses.
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In America, industry, goverament, and education represent
three separate entities. As a result, one group may begin
activities 'of changeover without support or endersement from
the other two groups. Although the American National
Standards Institute (ANS]) follows the pattern for making
standards similar to that of the British Standards group, the
U.8. government has not in genera? given ANSI needed
financial and project support as received by the BSI by the
British Government. In this area, the INTERNATIONAL
STANDARDS ACT has significance and importance, and
goes beyond national interest for a changeover. Thus further
study is recommended and urged.

Activities related to metrication in England reveal similar
steps to those of the U.S. efforts. For example in 1864, a
METRIC ACT was passed to permit the use of metric system
units in contracts (1866 in America). Laterin 1871, a bill
in Parliament to make the system compulsory was rejected
by the House of Commons by 5 votes. In 1897, a Weights
and Measures Act made metric units lawful in trade and
commerce. Later, decimalization of the currency also
stimulated awareness but action was delayved. In America,
U.S. coinage (1875) was set up under metric standards.

In spite of these steps, interest waned in both continents
and no high priorities were given to changeover in

other areas.

Finally, the 1965 announcement to go SI in Engtand brought
earlier efforts to fruition. Opposition by the various con-
servative members in Parliament and by the press added to
the normal obstacles and frustrations of change, but the
dedication of the BRITISH METRICATION BOARD
members have admirably surmounted many hurdles. In
England, the construction industry was the first to embark

on intensive preparation for changeover. Coordination with
HER MAJESTY'S GOVERNMENT and the BRITISH
STANDARDS INSTITUTION produced effective results.

The electrical and engineering industries have made remarkable
strides and will easily meet the farget date. Much more can be
told of the British foothold, but again space limitations
prevent discussion.

Engineers, designers, and educators—your experiences and
versatility in using various systems give you a foothold also.
Transitions probably will be less difficult, as in your work
disciplines some knowledge of SI units already exists.
WHEN to start, HOW soon, and WHAT effects will be
produced for complete changeover?

Proposed Actions

After preparing a suitable environment for learning and
thinking in SI terms, begin to evaluate immediately what
needs to be done, a time table, a program, a cost study, and
education and training plan. From the experiences of some
of the British companies, a crash program for change, simply
to change, has been found costly and unnecessary. The

three distinct phases, recommended in the British Metrication
for Engineering Managemenit manual (available from Metrica-
tion Board, 22 Kingsway, London WC2B 6LE, England), are:
investigation, programing an action plan, and implementation.
Importantly, senior management must be involved and should
support the investigation phase by proper coordination and
authorizations to other levels. All areas of the company
activities should be reviewed in order to avoid time loss and
UNNecessary expense.



Under programing, dependent on the company size and
activities, an estimate of identifiable costs of change should
be made. A time span for completion of changes and

- evaluation of the benefits should be included.

Implementation will not be & major problem if judicious
judgments of first things first have been made.

Before these phases are intreduced, outline informally to the
various units or departments involved why the changes are
being considered and present some of the background of the
status of changeover in national and international groups.
Then for internal use, issue bulletins, charts, publications,
up-to-date briefs, names of responsible individuals available to
answer questions, and an informal teaching or training class
in the fundamental areas of change and the basic vnits. Later
the classes can be expanded to be more comprehensive when
plans materialize to a degree that definite changes can be
made in machines, inventory, procedures, etc.

Secondly, a coordinator in the specific group area should be
appointed to examine the variety of resources that exist
within the area, cutside the area, and make astudy of what
has already been dene by others. The resourée material
includes programs carried out for changsover; lists of -
comparies producing metric materials and tools; plans or
guides in various discisplines; bibliographies; orientation
studies; and case histories of countries involved in change-
over. Space limitations do not permit complete details, but
resources at the end of text can provide information relevant
to changeover. Some of the companies listed have already
advanced beyond the three phases. Changes can be initiated
to improve old products, to phase out unneeded procedures,
obsolete equipment, old inventory items, and to reduce
accounting costs—but planning must be done.

Returning to the early uses of body language to set standards
in which parts all fit, perhaps an analogy to 4 song mayv stress
the necessity for components and parts to be standardized
(Figure 8) and where to start:

“The headbone is connected to the shoulder bone,

the shoulder bone (o the back bone, . . .

ADVISEDLY, first things first—measure for measure—not the
leg bone to the back bone, .

RESOURCES

American National Standards Institute, 1430 Broa'dway Street,
New York 10018
“Guide to Impact of Metric Usage . . ..
“Orientation for Company-Metric Studies
(mechanical products)”

3

American Society for Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103

Beloit Tool Corporation, Rockton Road, South Beloit,
IL 61080

The British Metrication Board, 22 Kingsway, London
WC2B 6LE, England

Caterpillar Tractor Company, East Peoria, IL 61611

Figure 8, Headbone 1o ?

Ford Motor Company, Detroit, M1 (Write Lima, Ohio also)

International Business Machines Corporation, Old QOrchard
Road, Armonk, New York 10504

The Metric Association, Inc., Sﬁgarloaf Star.Route,
Boulder, CO 80302 or 2004 Ash Street, Waukegan, IL
60085

National Aeronautics and Space Adrmmstratlon Marshall
Space Flight Center, AL 35812

National Bureau of Standards Metric Information Office,
Department of Commerce, Washington, D.C. 20234

IFrances J. Laner (Miss) —

Referred too often as the Metric Guru and Most-Traveled-One,
the auvthor has been to countries in three-fourths of the world
and speaks some five languages.

As a Technical Editor and Science Writer, she has continued an
active career in technical and scientific publications since high
school. Before returning to her native state, Colorado, she held
positions in Washington, D.C., with the National Science
Teachers Association as Director of Publications and Press and
also EDITOR of the Science Teacher journal; and served
previously with the U.S. Atomic Energy Commission, the
Federal Civil Defense Administration, and the Weather Bureau
as Technical Reports Officer.

Her background includes BA (journalism) and MS (education)
studies at the George Washington University and work in
physics (BS) at the Catholic University in Washington, D.C.
Current professional activities involve work with the Metric
Association, Inc., as Vice President on the Board and Region
Director of the Rocky Mountain 7-state area; with the
American Association for the Advancement of Science; the
National Science Teachers Association; with the Society for
Technical Communication, serving also on the journal staff;
and with the Program for the Aged local community project as
a Board member. Her teaching and lectures in science and
journalism and 81 (metric) standards at national and inter-
national levels have extended also to the various local
commaunity groups, the Adult Tutorial High School Program
for students, and elementary students.
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THE IMPLEMENTATION OF TRIDM* AT CHICAGO CIRCLE
By F. A. Mosillo

*Computer graphics language developed by
Byard Houck at North Carolina State University
at Raleigh.

Foliowing the 1972 Graphics Summer School
in Lubbock, Texas, a few members of the faculty
at Chicago Circle studied the possible use of
TRIDM in a two quarter hour engineering graphics
course. Implementation was begun cautiously due
in part to the limited computer knowledge of
both faculty and the students at the freshmen
level, and also because the content of the course
was already too extensive. The conclusion reach-
ed was that this program would best be used as a
motivational tool in the area of Multiview Draw-
ing. To date, three assignments have been de-
veloped that provide experience for the students
in three dimensional visualization. The computer
outputs are used to verify or correct the stu-
dents' thoughts in reference to the multiviews
they have drawn.  These assignments are described
herein in the hope that other similar problems
can he developed and shared.

Preliminary Assignment

This initial step is a precaution te pre-
vent computer complexities or irregularities
from interfering with the primary objective of
the student learning the basic principles of

4
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FIGURE 1

Assignment #2

This assignment is for the student to make
a minor alteration of the previous object, with
corresponding changes in the data, and present it
to the computer for verification. Figure 2 shows
one possible solution to this exercise. This ex-
ercise:

(1) involves the student in sketching a
pictorial;

(2) provides experience in using a mathe-
- matical coordinate system (identifying
coordinate points in space), thus in-
volving the studemnt in visualizing in
three dimension;

(3) requires altering the data listing to
trace the object point by point, which
further involves the student in the
visualization of an object in three
dimensions; '

{4) enables the student to submit this
data to the computer to obtain a plot
showing a pictorial and six principal
views of the object.

TRETEIVIEW drawings )

This assignment shows a pictorial of an ob-
ject (figure 1) with each corner idemtified by a
letter. A table lists the rectangular coordinates
of these corners in the order they are needed for
plotting. The students are expected to concur-
rently sketch the six principal views, to punch
up the cards as noted in the table and to process
through the computer.

Prior to this point, the student has had no
exposure to multiview drawing. Immediately fol-
lowing the start of this assignment the basic
principies of multiviews are discussed and the
student is asked to draw the six principal views
of the object. Being that the computer output
and multiview assignment are being developed
concurrently, upon receiving the plot, the stu-
dent then compares it with his drawing and if the
results do not agree, the student is to determine
which is in error and why. For the majority of
students, this assignment is both intriguing, en-
lighting, and satisfying.
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Assignment #3

This third assignment was actually started
early in the course to give the student experi-
ence in pictorial sketching. The assignment at
that time was to '"design' a nonsymmetrical struc-
ture made up of cubes. Further werk on this
assignment is to prepare a table as before to-
define a single cube. A new command is then
used to translate and duplicate this cube to the
locations defined by the original sketch. The
composit is then fixed into & unit by an assembly
command and each view of the assembled structure
is then located by the student on the plot by a
third command. Figure 3 is one result of this
exercise.

This exercise involves the student in the
visuvalization of a structure of his own design.
He must visualize how the cubes are located with
respect to one another, and how and where the
principal views are located with respect to each
other.
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FIGURE 1 RESULTS {(FROM THE COMPUTER}

Conclusions

In these assignments the student is expected
to know very little about the TRIDM program or
computer programming. It is only necessary that
he submit a program deck containing standard job
contrel cards and the data cards depicting the
points of the object. The final problem requires
the student to use three simple commands to po-
sition the cubes of the structure and to locate
the assembled structure. With this minimal un-
derstanding of the computer, it becomes no more
than a sophisticated veriding machine which pre-
vides interest and stimulation for the students.
Thus, the major goal of the students achieving a
better understanding of the enginser's basic
communicative language of orthographic projecticn
is accomplished.

Postscript

Upon returning from the annual ASEE meeting
at Ames, Iowa and reviewing notes from the meet-
ings (especially the notes relating to computer
graphics) it was concluded that the design gra-
phics division has taken a giant step backwards
from the previous year's meeting. The division
seems to be in another depression period similar
to the one that preceded the design phase of the
division. That depression period lasted some-
where in the neighborhood of tem years, Hope-
fully, it will not be necessary to change the
division's name again before its members become
active in the mainstream of engineering as was
criticized by the last goals report of the ASEE.

The meeting at Ames was completely devoid of
the contribution of North Carolina State at the
Lubbock meeting at which they gave the TRIDM
Graphics Lnaguage Program as a gift to all mem-
bers of the division. What they gave may not
have been considered monumental, but it was at
least a start for those wishing to remain in the
mainstream of engineering.

This article is presented to show one in-
stitution (University of Illinois at Chicago
Circle) has done to implement this program to
motivate students toward the understanding of
multiview projections. This pregram is in oper-
ation as stated herein and is definitely con-

/

\

FIGURE 2-FIGURE 1 ALTERATION
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Note that this TRIIM program does not have a

hidden line subroutine and therefore the objects
— must be considexed wire framoes and net solid
cbjects. Por the initial leazning phase, this
wgs actually found to he an asset.

| |

FIGURE 3— CUBICAL DESIGN

trary to the premises stated at Ames that "stu-
dents must have an understanding of engineering
drawing and FORTRAN programming before becoming
involved with the computer'. It is agreed that
the instructor would hopefully have these pre-
requisites.
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Shade

Pare's Shade and Shadow of a Solid Object
Represented on a Trihedral System

By Manuel F. DeMedeiros

State University of New York at
Morrisville

AUXTLIARY CUTTING PLANE METHOD

SHADOW ON THE HORIZONTAL BASE PLANE

To find the shadow points on the horizontal
base plane, one has only to apply the rules ex-
pressed by Dr. Pare' in his article of the Win-
ter 1973 issue of the Journal (See figure 1}.

Shadow p01nt 1" is located at the inter-
section of the projection ray from 1 with its
applied to obtain points 2', 37, 4', 5' and 6'.
Line 4'-5' is parallel to 4-5, 1ine 5'-6' is
parallel to line 5-6, line 11-6'" is the shadow
of the vertical edge 1i-6 and is parallel to
line NB.

SHADOW ON THE CYLINDRICAL SURFACE

(a) Analysis

To get the shadow on the cylindrical sur-
face one can think that the light ray AB results
from the intersection of two planes, i.e.: one
containing A AMB and the other containing A ANB.
On the object, tweo planes were introduced; one
p; parallel to A AMB through line 8-9, and ex-
tended to a rectangle; the other py parallel to
A ANB through line 8-10 and alsc extended to a
rectangle. Each oné of these planes has an in-
tersection with the cylindrical surface: Line
Ej and line Iy, respectively. Intersections Iy
and I, meet at a common point P on the cylindri-
cal surface. Point P is the peint where a light
ray, paraliel to AB through 8, pierces the cy-
lindrical surface, The shadow on the cylindrical
surface is well defined by & triangular surface
with boundaries 9-10 (directrix), 10-P, and P-9.

(b) Graphical Construction

Intersection I3 of plane py with the cy-
lindrical surface is obtained by a series of
planes parallel to A MCB. Each cuts plane pj
with a line parallel to MB, and the cylindrical
surface along a generatrix parallel to CB. For
instance, cutting plane CP; gives lines 12-14,
and 13-14 respectively on plane pj and the cy-
lindrical surface. They meet at point 14 which
is a point in Ij.
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Shadow "I'heory

Intersectien 12 of plane pp with the cy-
lindrical surface is obtained by a series of
horizontal cutting planes paraliel to A NCB.

Bach cuts p2z with a line parallel to NB and the
cylindrical surface along a generatrix parallel
te CB. For instance, cutting plane CPz gives
lines 15-16 and 13-16 (same as 13-14) respective-
ly on plane pp and cylindrical surface. They
will meet at point 16 which is a point in Iz.

Intersection Ij could also be obtained by
this same series of horizomtal planes. In this
case the line of intersection on pj would be
horizontal, such as 18-19.

GEOMETRICAL TRANSFORMATION METHQD

The shadow of the point P cast on the
plane m by the light ray parallel to direction
AB, may be thought of as the oblique cylindrical
projection of P on the plane w, which is defined
as the point of intersection p of w1 and the par-
allel to AB drawn through P (Figure 2).

For the cast shadow of a solid object, all
shadow lines are parallel and intersect the pro-
jection plane at the same angle.

One may also perform this parallel pro-
jection considering that any peint p is the

_image of the antecedent peint P under the trans-

formation which applies triangles homothetic of
A ACB. Triangle ACB is established on the spa-
tial dlagonal AB, face diagonal AC, and edge CB
of light prism.

Trlangle ABC is chosen because it is a
convenient artifice for our problem: (B is
parallel to the generatrix of the cylindrical
surface.

For homothetic triangles corresponding
angles are numerically equal, and corresponding
sides are parallel and proportional.

) In the case of figure 3 we have two sit-
uations to consider: a shadow on the cylindrical
surface and on the horizontal base.

A SHADOW CAST ON THE CYLINDRICAL SURFACE
{a) Analysis

Point 11" homothetic of vertex € is a
point in the directrix of the curved surface;
point Il homothetic of A (antecedent in the
transformation) is a point on the shaded line;
11"-11" homothetic of CB is a generatrix of the




curved surface; the image point 11' under trans-
formation (homothetic of point B} is the cast
shadow of point 11,

(b) Graphic Construction

To obtain the shadow point of any point on
the shaded line, such as 11, construct the tri-
angle 11-11"-11' homothetic to A ACB.

A SHADOW CAST ON THE HORIZONTAL BASE PLANE
*(a} Analysis

Despite the fact that the same considera-
tions and construction could be made as above,
an affine transformation is very fitting here.

(b) Graphic Construction

The axis of affinity E] is ascribed to
0-5'" parallel to NC, and the light ray is the
direction of affinity.

To obtain any shadow point, e.g.: 4!,
draw from 4 two lines, 4-4' parallel to AB and
4-4" parallel to AC. From the intersection of
4-4" with the axis of affinity Eq draw line
4"-4' parallel to CB. Its intersection with
4-4" is the image of 4, and as such is the sha-
dow of 4.

As a check on the accuracy in'the construc-
tion, any line, such as 3-4 and its image 3'-4'
will intersect at a double point n-n' located on
the axis Ej.

If a line, such as 4-5, is parallel to the
axis of affinity, its image is also parallel to
the axis of affinity because their intersection
is a point at infipity that is an ideal point.
Point €' requires a different axis of affinity
Eg.

METHOD OF THE PIERCING POINT OF A LINE

This method is the simpler of the three
metheds presented, and it seems that it has a
general application. "It is the fundamental and
direct approach to the solution of two inter-
section problems. (1} The piercing point of a
line and a cylindrical surface, and (2) The in-
tersection of a line and a plane surface.

If any plane is passed through the line,
and the line of intersection of this plane with
either the given plane or the cylindrical sur-
face (according to the case) is found, the
piercing point will be the crossing of the given
line with the line of intersection. The diffi-

FIGURE 1
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FIGURE 2
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GHADE LiNE

DIRECTRIX
GENERATRIX:

culty, if there is one, is circumvented by choos-
ing the apt plane.

SHADOW ON THE CYLINDRICAL SURFACE
(a) Analysis

Each plane parallel to A ACB of the light
prism, that can be introduced for every point on
the shade line, contains the respective light
ray and establishes an element parallel to the
cylinder axis.

The point of intersection of the element
and the respective light ray is the shadow point
for the ray. See figure 4.

(b) Graphical Construction

Praw a convenient number of triangles homo-
thetic to A ACB as was dene for the method of ge-
ometrical transformation. As a matter of fact,
there is such an analogy between both construc-
tions; they diverge only in the interpretation.

SHADOW ON THE HORIZONTAL BASE PLANE

‘(a) Analysis § Construction

As before any triangle homothetic to A ACB
“having one vertex on the shade line and the other
on the line 0-4" will have the third vertex on
the shadow point.

NOTE: As it was already mentioned it seems that
this method has a general application and does
not require extraneous constructions. COne real-
izes the expeditiousness of the third method by
observing figure 5 where an inclined plane takes
the place of the cylindrical surface.

The application of this method requires
only the drawing of triangle 8-8"-8' homothetic
to A ACB, while the other method requires an
auxiliary plane as a rectangle, stc., etc.
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ENGINEERING DESIGN GRAPHICS
BY-LAWS

BY-LAWS
for the

ENGINEERING DESIGN GRAPHICS DIVISION

Section 1.

Section 2,

Section 3.

(1973}
Article I
NAME AND OBJECTIVES

The name of this Division of the
American Society for Engineering
Education shall be the Engineering
Design Graphics Division.

The purpose of this Division shall
be to promote the science and prac-
tice of graphical representation,
communication, design, and analysis.

The objectives of the Division shall
be to:

a. Provide leadership and guidance
for those engaged in the teaching
and practice of conceptual design
and graphical analysis.

b. Investigate matters relating to
engineering graphics and to inform
the membership of current develop-
ments.

c. Encourage the early participation
of engineering students in the
areas of graphics and design.

d. Promote, stimulate, and provide
opportunities for the professional
interchange of ideas among the
membership.

g. Maintain a liaison with industry
and government.

Article II
MEMBERSHIP

The membership of this Division shall comsist of
all those members of the American Society for En-
gineering Education who have indicated Engineer-
ing Design Graphics as an area of interest.

Section 1.

Article IIX
OFFICERS AND DUTIES

The Division shall have the following
officers whose terms of office shail
be as indicated:

Chairman 1 year
Vice-Chairman 1 year
Secretary-Treasurer 3 years
Directors 3 years

Section

2.

2a,

2a (1)

2a

2a

2a

2a

2a

2a

2a

2a

(2]

(3)

(4)

(5)

(6)

(7]

(8)

(9)

The duties of each officer of the
Division shall be those usually as-
sociated with his respective office
including the following:

CHATRMAN

He shall be Chairman of the Division
and of the executive committee and
ex-officio member of all other com-
mittees of the Division.

He shall preside at all business meet-
ings of the Division and of the execu-
tive committee.

He shall be the senior member of the
Hvision on the executive board of the
ASEE Council for Professional and Tech-
nical Education.

He shall submit the annual budget of

the Division to the Executive Director
of the Society after consultation with
the members of the executive committee.

He shall prepare a written report, in-
cluding budget expenditures, of his
term of office and furnish copies to
the Division Secretary-Treasurer.

He shall keep the Vice-Chairman in-
formed of all activities of the Di-
vision, and at the end of his term
transmit other pertinent materials to
maintain continuity.

He shall appoint all by-law committees
except the N minating and Elections
Committees, designating the chairman
except where the chairman is specified
by the by-laws.

He shall appoint the chairman and, at
his discretion, other members of com-
mittees not specified by the by-laws
but considered necessary for the ade-
guate administration and operation of
the Division, and assign such commit-
tees to the Vice-Chairman or appropri-
ate Director for administrative con-~
troli.

He shall review and approve the com-
position of all committees.

He shall assure the effective opera-
tion of the Division by revoking the
appointment of any appointee who is
not, in his judgment and the judgment
of the appropriate Director, satis-
factorily performing the duties of the
position to which the appointee was
designated.

BEngineering Design Graphics Journal,.Winter 1974

54



2a

2a

2a

2b
Zb

2b

Zb

2b

Zb

2b

2b

2b

2b

Zb

(10)

(11)

{12)

(1)

(2)

(3)

{4)

(5)

(6)

(7

(8)

(s)

(10)

He shall, with the advice and consent
of the Executive Committee, request

the resignation of any officer of the
Division who is not adequately fulfill-
ing the obligations of that officer's
elected office, and shall appoint an-
other member of the Division to serve
in that office for the remainder of
that term.

He shall be respomsible for the pro-
grams for all meetings of the Division
and the Executive Committee.

He shall arrange for each new member
of the Society, who has indicated an
interest in the Division, to receive
a card, or letter, of welcome. In-
formation concerning the Division and
its activities should be included.

VICE-CHAIRMAN

He shall serve as the Vice-Chair-
man of the Division for the year
foliowing his election.

He shall assume the chairmanship
of the Division for the year fol-
lowing his term as Vice-Chairman.

In the event that the Chairman is
unable to perform the duties of
his office, the Vice-Chairman
shall assume the office of Chair-
man.

He shall preside over business
meetings of the Division and the
executive committee in the absence
of the Chairman.

He shall be the junior member -of
the Division on the executive
board of the ASEE Council for
Professionsl and Technical Educa-
tion.

He shall assist the Chairman in
the operation of the Division.

He shall, through the Chairman,
keep informed on the current pro-
blems and operations of the Div-
ision so that he may maintain con-
tinuity of the activities of the
Division.

He shall appoint the nominating
committee and the elections commit-
tee subject to the approval by the
executive committee at its annual
business meeting.

He shall be the chairman of the
election committee. He shall, with
the aid of the other members of the
election committee, count the elec-
tion ballots and submit a confi-
dential report of the results of
the election to the Chairman of the
Division.

He shall prepare the annual budget
for the Division for his term of -
office as Chairman after consulta-
tion with the Chairman of the Divi-
sion. He shall submit it to the
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Chairman of the Division for trans-
mission to the Executive Director
of the Society.

2k (11} He shall prepare a printed list of

2c
2c

2¢c

2c

2c

2c

2c

2¢

2c

2d

comrittees for his term of office
as Chairman for presentation to the
Division, Printed copies of the
list shall be wade available to the
executive committee and to all per-
sons in attendance at the annual
business meeting.

SECRETARY-TREASURER

(1) He shall be Secretary-Treasurer of

the Division and of the executive
committee.

(2) He shall keep complete records of

all meetings of the Division and of

the executive committee and within
sixty(60) days fellowing each meet-
ing or group of meetings shall fur~-
nish copies of the minutes to all
members of the executive committee
and their proxies. He shall distri-
bute to all the members of the Divi-
sion who are in attendance at the
amual business meeting in June cop-
ies of the minutes of the previous
annuzl and mid-yedr business meet-
ings.

(3) He shall receive and preserve copies

of all reports and papers presented
at the meetings of the Division and
of the executive committee.

{4} He shall receive and transmit to the

Engineering Library of the University
of Illinois at Urbane, I1linois,
61801, such items as may be properly
deposited there.

{5} He shall supply to the officers of

the Division up-to-date copies of
these By-Laws with all amendments,
within sixty(60) days following the
annuai conference of the Society,
provided that changes were made.

(6) He shall receive any Division money,

except that which is part of the in-
come of the ENGINEERING DESIGN GRA-
PHICS JOURNAL and under control of
the publication committee, and shall
place on desposit such money in an
account in a suitable repository
under the name of the Division.

(7) He shall dishurse Division funds up-

on the approval of the Chairman of
the Division.

(8) He shall submit an annual financial

report to the Divisien at the annual
business meeting.

DIRECTORS Refer to Articles VI-3
and VIII-3.

Article IV

ELECTION AND SUCCESSION OF OFFICERS

Section 1

Elected personnel shall be nominated
and elected according to the follow-
ing procedures:



1z

1b

lc

id

le

1f

1g

1h

Section 1

A slate of twe candidates, for each
officer to be elected, shall be pre-
pared by the nominating committee.

An eligible candidate must be a member
of the ASEE and the Division who has
expressed a willingness to accept nom-
ination and to serve if elected to the
office to be filled. The slate shail
be published in the Fall issue of the
ENGINEERING DESIGN GRAPHICS JOURNAL.

A candidate for an elective position
may be nominated by a written petition
addressed to the Chairman of the aomi-
nating committee bearing ten(10) sig-
natures of members of the Division and
accompanied by a statement from the
candidate affirming his willingness to
serve if elected. The names of candi-
dates so nominated shall be added to
the slate as prepared by the Secretary-
Treasurer under ld below.

The nomination period shall close on
January 31, A petition for nomination
received after January 31 cannot be
accepted.

Not later than February 15, and return-
able before March 15, the Secretary-
Treasurer shall mail to each member of
record(as provided by the ASEE Execu-
tive Director) of the Division an elec-
tion bhallot bearing the slate submitted
by the nominating committee together
with additional names presented by pe-
tition. A candidate receiving the
largest number of votes for the office
sought shall be declared elected. In-
cluded in the mailing shall be an en-
velope for the return of the ballot.
The envelope shall bear the name and
address of the chairman of the election
committee(Vice~Chairman of the Divi-
sion}.

The holder of an elective position
whose term extends beyond the current
year shall not be eligible for nomina-
tion to another office or position.

Assumption of office by newly elected
personnel shall be concurrent with that
of the offices of the American Society
for Engineering Education.

If any elected person is umable to per-
form the duties of his office, these
duties shall be assumed by a member of
the Division appointed by the Chairman
with the approval of the executive com-
mittee, for the remainder of the tsrm.

In the event that both the Chairman and
Vice-Chairman are unable to assume their
offices, the executive committee shall
elect a Chairman from its membership.

Article V

CONFERENCES

ANNUAL CONFERENCE. There shall be

an annual conference of the Division
to be held concurrently with the an-
nual conference of the Society, and

la

la (1)

Section 2

2a

Section 3

Section 4

it shall include the annual Division
dinner meeting, one or more confer-
ence sessions, and a lunchecn busi-
ness meeting. The annual conference
shall be planned to include areas of
interest to instructors in technical
education as well as those instruct-
ing at junior and senior levels.
Joint meetings with other Divisions
and Constituent Committees of the
Society are to be encouraged.

PROGRAM FOR ANNUAL CONFERENCE. The
program for the annual conference
shall be considered by the executive
committee at the mid-year conference
of the Division. The Chairman shall
present the annual conference pro-
gram to the members of the Division
at the mid-year luncheon business
meeting along with items of business.
Written reports of committees shall
be received and distributed.

The Chairman shall transmit the pro-
gram for the annual conference to the
Executive Director of the Society.
Should the mid-year conference be
held in the Spring, the tentative
draft of the program shall be submit-
ted when requested by the Society
subject to modifications enacted by
the Executive Committee at the mid-
year conference. The program for the
annual conference shall be published
in the ENGINEERING DESIGN GRAPHICS
JOURNAL as a record for the Division.

MID-YEAR CONFERENCE. There shall be a
mid-year conference to be held on an
appropriate date each year between
November 1 and January 31, and shall
include a Division mid-year dinner
meeting, one or more conferences, and
a luncheon business meeting. The Ex-
ecutive Committee will be responsible
for selecting sites for conferences,
PROGRAM FOR MID-YEAR CONFERENCE. The
program for the mid-year conference
shall be considered by the Executive
Committes at the annual conference of
the Division. The Vice-Chairman shall
present the mid-year conference pro-
gram to members of the Division at the
anntual lunchecn business meeting.
Ttems of business shall also be pre-
sented. The program for the mid-year
conference shall be published in EN-
GINEERING DESIGN GRAPEICS JOURNAL as a
record for the Division.

Periodic Summer Schools shall be held
at the direction of the Executive
Committee.

Division members are urged to plan
group meetings of engineering design
graphics instructors in connection
with sectional conferences of ASEE,
and are urged to make those meetings
of interest to instructors in techni-
cal education and of junior and senior
college levels with a view of includ-
ing such instructors as members of the
Division.
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Section 4

Members of the Society and other in-
terested persons are eligible to at-
tend all open conferences and meetings
of the Divisiom.

Article VI
EXECUTIVE COMMITTEE
DUTIES

The Division shall have an executive
committee whose duty shall be to ad-
minister the affairs of the Division
and report to the Division at the mid-
year and annual conferences.

The Executive Committee shall con-
vene for a meeting prior to the an-
nual and mid-year business meetings
in order to receive and discuss
written reports from the Division's
committees and to conduct such other
business as required.

The Executive Committee shall sched-
ule and arrange- for annual confer-
ences, mid-year conferences and sum-
mer schools. It shall administer
such other activities as may be de-
sirable for the promoticn of the ob-
jectives of the Division, including
the appointment of special commit-
tees.

QFFICERS. The officers of the Ex-
ecutive Committee shall be the of-
ficers of the Division.

MEMBERS. The members of the Execu-
tive Committee shall be the officers
of the Division and the immediate
past Chairman.

DIRECTORS. Each director shall be
elected to serve for a period of
three years.

EBach director and the Vice-Chairman
shall be responsible for a group of
committees within designated cate-
gories. The committee categories
shall be:

BY-LAW COMMITTEES under the responsi-
bility of the Vice-Chairman. .

LIASON COMMITTEES under the responsi-
bility of a director.

TECHNICAL AND PROFESSIONAL COMMITTEES
under the responsibility of a direc-
tor.

PROGRAMS COMMITTEES under the respon-

sibility of a director,

PUBLICATIONS COMMITTEE under the re-
sponsibility of a director.

ZONE ACTIVITIES COMMITTEES under the
responsibility of a director.

The Director{Publications Committec}
shall serve as editor of the ENGI-
NEERING DESIGN GRAPHICS JOURNAL.

PROXIES. A member of the Executive
Committee who cannot attend a meet-
ing may appoint a proxy. If he fails
to do so, the Chairman of the Divi-
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sion may appoint a proxy for him.
Proxies must be members of the Divi-
sion.

The Chairman of the Division may in-
vite guests to the Executive Commit-
tee meeting if he feels that it is in
the interest and to the benefit of
the Divisien. Any member, or other
interested person having a contribu-
tion to make to the Division should
submit his thoughts in writing to the
Chairman at least thirty(30) days be-
fore a scheduled meeting of the Exec-
utive Committee so that he may be in-
vited if his presence is deemed to be
desirable by the Chairman.

Article VII
COMMITTEES

BY-LAWS COMMITTEES. Each chairman of
a By-Law committee is expected to sub-
mit a report to the Vice-Chairmen of t
the Division well in advance of the
Executive Committee meeting at the
anrual and the mid-year conferences.
The Vice-Chairman will consolidate the
reports of his committee chairmen into
a single report submitted to the Divi-
sion Chairmen. The report should be
available for study, by members of the
Executive Committee, prior to the meet-
ing of the Executive Committee so that
controversial or other critical issues
may be intelligently discussed and ac-
tion taken at the Executive Committee
meeting.

NOMINATING COMMITTEE. A nominating
committee shall be recommended by the
Vice-Chairman to be confirmed by the
Executive Committee at its annual meet-
ing in June. The nominating committee
shall consist of five members, three
of whom shall be the most recent past
chairman of the Division and two other
qualified members. To be qualified,
the member must not hold a Division
office at the time committee action is
taken.

The chairman of the nominating commit-
tee shall be the senior past chairman,
so appointed.

ELECTIONS COMMITTEE. The elections
committee for the fellowing year shall
consist of the Vice-Chairman in office
and two members of the Division appoint-
ed by the Vice-Chairman. The appoint-
ments shall be subject to approval of
the Executive Committee. The Vice-
Chairman shall be the chairman of the
elections committee.

1b (1) The chairman of the elections committee

shall transmit the results of the elec-
tion to the Chairman of the Division.
The Chairman of the Division shall then
inform each candidate(including those
not elected) of the results of the e-
lection for his office and shall trans-



1c

1d

1d (1)

1d (2)

1d (3)

mit the names of the newly elected of-
ficers to the editor of the ENGINBERING
DESIGN GRAPHICS JOURNAL for publication
in the Spring issue of the Journal.

The chairman of the elections commit-
tee shall report the results of the
glection to the Division at the annual
business meeting.

PGLICY COMMITTEE. A policy committee
shall be recommended by the Vice-Chair-
man to be confirmed by the Executive
Committee at its annual meeting in
June. The policy committee shall be
composed of three or more members,
three of whom shall be past chairmen
of the Division. The policy committee
shall consider all matters of policy
for the Division that are assigned to
it and make recommendations to the
Division and the Executive Committee,
The committee shall act for the Divi-
sion to approve or disapprove American
National Standards Institute(ANSI)
Drafting Standards submitted to it by
the ASEE as sponsor in accordance with
the policy of the Society.

DISTINGUISHED SERVICE AWARD COMMITTEE.
The distinguished service award commit-
tee shall be composed of the three im-
mediate past chairmen of the Division.
The senior past chairman shall serve
as chairman of the committee. The
committee shall consider as possible
recipients of the Distinguished Ser-
vice Award those nominees thought to
be worthy of the award because of dis-
tinguished service to the engineering
profession, the IMivision, and to edu-
cation. Since this award is recogniz-
ed, alsc, as one of the outstanding
awards of the Society and the person
receiving it is honored at the annual
dinner of the Society as a person of
considerable professional stature,

the committee need not select a recip-
ient in any year that none of the nom-
inees fully meet the requirements set
forth herein by the Division. The
award shall be based upon the follow-
ing:

To recognize and encourage outstanding
contributions to the teaching of stu-
dents of engineering design graphics,
descriptive geometry, computer graph-
ics, and other courses within the in-
terests of the Engineering Design
Graphics Division.

The Award. The award shall consist
of a certificate presented at the
annual dinner of the Engineering De-
sign Graphics Division of ASEE.

Requirements. In order to receive the
Distinguished Service Award, a person
must have made a clearly discernible
contribution to the art and science of
teaching courses in a recognized field
of graphics in several of the follow-
ing ways of which item (e) shall not
be omitted:

1d (4} Nominations.

1d {5) Nomination Form.

(a) Success as a teacher must be es-
tablished both as to competence
in a subject matter and ability
to inspire students to high ac-
chievement.

{b}) Improvement of the tools of, and
conditions for, teaching. Evi-
dence of such achievement may con-
sist of subject matter(textbooks,
etc.), courses or curricula, dia-
grams and models, laboratory and
other teaching equipment, and oth-
er similar activities.

(c) Improvements of teaching through
activities, including the develop-
ment of teachers in a department
or in other schools, testing or
guidance programs, promotion of
cooperation with other types of
educational institutions or indus-
try, development of testing and
guidance programs, and the coor-
(dination of fields of subject mat-
ter.

(d) Scholarly contributions to litera-
ture, significant honors, etc.

(e) Service to the Engineering Design
Graphics Division of ASEE as evi-
denced;

-by regular attendance at its
meetings as an indication of in-
terest in the improvement of
teaching--

-service on its comittees or an
officer with a record of definite
achievement--

-contributions to its publications
or summer school programs.

Nominations may be
made by any member or group of
members of the Division except
members of this Awards Committee.

A nomination
form shall be prepared by the Dis-
tinguished Service Award Committee
which will outline the qualifica-
tions and will provide space for a
brief outline of a nominee's per-
formance in each category. This
form shall accompany the annual
request for nominations.

1d (6) The report of this committee shall

Section 2

be made at the appropriate time
and place,

NON BY-LAW COMMITTEES. Non By-Law
committees that are necessary for
the adequate functioning of the
Division may be designated by ei-
ther the Division Chairman or by
the Executive Committee of the
Division. The appropriate director
shall, with the approval of the
Division Chairman and the Executive
Committee, appoint committee chair-
men and committee members. Each
committee chairman is expected to
submita report to the appropriate
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director well in advance of the Ex-
ecutive Committee meeting at the
annual and mid-year conferences.

Article VIII
PUBLICATIONS

PUBLICATIONS COMMITTEE. The Publica-
tions Committee shall be composed of
the Director-Editor{See Art. VI, Sec.
3b(e) and Sec. 3c), the Circulation
Manager-Treasurer, and Advertising
Manager, and such Assistant Editors as
are deemed necessary by the Director-
Editor.

The Publications Committee shall be
responsible for the timely publication
of the ENGINEERING DESIGN GRAPHICS
JOURNAL, and any other Division publi-
cations, as authorized or directed by
the Executive Committee. A minimum of
three issues of the JOURNAL shall be
published each year.

ELECTION OF PUBLICATIONS COMMITTEE,

The election of the Director-Editor is
covered in Article IV.

The Circulation Manager-Treasurer and
the Advertising Manager shall be elect-
ed to three year terms in the same man-
ner as presented in Article V.

The elections of the Director-Editor,
the Circulation Manager-Treasurer, and
the Advertising Manager will be stag-
gersd such that one is elected each
year in order to provide maximum con-
tinuity to the Publicaitons Committee.

In the event that either the Circula-
tion Manager-Treasurer or the Advertiz-
ing Manager is unable to perform their
duties, the provision of Article IV,
Section 1lg is applicable.

DUTIES. The duties of the members of
the Publications Committee shall be as
foliows: :

DIRECTOR-EDITOR. He shall be Chairman
of the Publications Committee and Edi-
tor of the ENGINEERING DESIGN GRAPHICS
JOUBNAL and shall be a member or the
Executive Committee.

He shall have the responsibility of
soliciting, selecting, and editing all
articles published in the ENGINEERING
DESTGN GRAPHICS JOURNAL.

He shall cooperate with the Editor of
the ENGINEERING EDUCATION JOURNAL as

to articles referred to the ENGINEERING
DESIGN GRAPHIC JOURNAL for publication
and as to articles referred to the EN-
GINEERING EDUCATION JOURNAL for publi-
cation .

He shall make such arrangements and
agreements as are necessary for the
publication of the ENGINEERING DESIGN
GRAPHICS JOURNAL.
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ing to the ENGINEERING DESIGN GRAPHICS
JOURNAL to the Executive Committee at
all its meetings.

He shall appeoint such Assistant Editors
as he feels are required to assist him
in his duties, subject to the approval
of the Executive Committee.

CIRCULATION MANAGER-TREASURER. He shall
be responsible to the Director-Editor
for all matters pertaining to the cir-
culation and finances of the ENGINEERING
DESIGN GRAPHICS JOURNAL.

He shall selicit subscriptions from mem-
bers and from other sources and shall
submit lists of such subscribers to the
Director-Editor.

He shall assist the Pirector-Editor in
any way requested to expedite the mail-
ing of the ENGINEERING DESIGN GRAPHICS
JOURNAL.

He shall handle all monies for the ENGI-
NEERING DESIGN GRAPHICS JOURNAL in a
standard bookkeeping form and deposit
such menies in an account in a suitable
repository under the name of the ENGI-
NEERING DESIGN GRAPHICS JOURNAL.

He shall receive all advertising fees
from the Advertising Manager for deposit
in the account above.

He shall pay all costs connected with

the costs comnected with the publication
of the ENGINEERING DESIGN GRAPHICS JOUR-
NAL as submitted by the Director-Editor.

He shall submit reports on the status of
all his activities to the Director-Edi-
tor prior to the mid-year and annual
meetings of the Executive Committee.

He shall present the financial records
for an annual audit by an audit commit-
tee designated by the Division Chairman.

He shall, at the end of his elected term
and the accompanying annual audit, trans-
mit to his successor all financial re-
cords, together with all monies in the
ENGINEERING DESIGN GRAPHICS JOURNAL ac-
count .

ADVERTISING MANAGER. The Advertising
Manager shall be responsible to the
Director-Editor for all matters pertain-
ing to advertising in the ENGINEERING
DESIGN GRAPHICS JOURNAL.

He shall actively solicit and produce
advertisements from all appropriate
SOUrces.

He shall conduct all business matters
with advertisers.

He shall submit all bills for advertising
according to the current rates.

He shall promptly transmit such menies
received to the Circulation Manager/
Treasurer.

He shall maintain logs of advertising
accounts, contracts, accounts receivable,



3c (6)

3d
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Section 1

and recommendations for advertising pol-
icy changes.

He shall submit reports on the status of
all his activities to the Directdr-Edi-
tor prior to the mid-year and annuai
meetings of the Executive Committee.

ASSISTANT EDITORS. Their duties shall
be as assigned by the Director-Editor.

ADVERTISING RATES. The Publications
Committee shall fix advertising rates
subject to the approval of the Executive
Committee.

SUBSCRIPTION RATES. The Publications
Committee shall fix subscription rates
subject to the appreval of the Executive
Committee,

FINANCES. The Publications Committee
will conduct an annual Financial review
of the Journal and other publications
financed from Journal funds and prepare
an operating budget for the coming year.
In addition to the operating fund, an
emergency centingency fund of sufficient
amomnt to finance Division publication
for one year will, financial solvency
permitting, be maintained in an insured
financial institution in the name of the
publication. Funds in excess of the
operating budget and emergency contin-
gency fund may, by action of the Execu-
tive Committee or at the discretion of
the Publications Committee, be trans-
ferred to the Division treasurer for de-
posit in the Division fund to be used
for any purpose the Executive Committee
may approve. Available Division funds
may, upon application of the Publica-
tions Committee to and subsegquent ap-
proval of the Exccutive Committee, be
transferred to the treasurer, Publica-
tions Committee, to meet existing or
anticipated deficits in operating funds
or to finance special or unusual "one-
time" projects. No separate accounting
will be maintained by the Division
treasurer of funds received from the
Publications Committee, nor will funds
made available to the Publication Com~
mittee by the Division treasurer be
limited to amounts previousiy deposited.

Article IX
PARLTAMENTARY AUTHORITY

The rules contained in Robert's Rules of
Order(latest edition) shall govern this
Division in all cases to which they are
applicable and in which they are not in-
consistent with the Constitution and By-
Laws of the ASEE, the By-Laws of the
Council of Technical Divisions and Com-
mittees, or the By-Laws of this Division;
in other cases the Constitution and By-
Laws of ASEE shall govern.

Article X
AMENDMENTS TOQ BY-LAWS

These By-Laws may be amended at any an-
nual business meeting of this Division
by a two-thirds majority vote of the
members of the DPivision who are present,

Section 2 These By-Laws may also be amended by a
letter ballot of the members of this
Division as recorded in the office of
the American Society for Enginesring
Education, mailed by the Secretary-
Treasurer of the Bivision; the amend-
ment being approved if two-thirds of
the ballots returned within thirty (30}
days are favorable,

Section 3 Propesed amendments may be submitted
in only four ways as follows:

a by a majority vote of the Executive
Committee,

b by petitions to the Chairman signed
by not less than fifty(50) individ-
ual members of the Division.

¢ by recommendation to the Division
Chairman by the Constitution and By-
Laws Committee of the Society through
its exgcutive director.

d by unanimous vote of the policy con-
mittee of the Bivision.

Article XI

Upon the adoption of these By-Laws by this Divi-
sion, the Executive Committee shall implement

the required changes according to the Implementa-
tion Report previousiy approved. This Article
shall be eliminated upon completion of the imple-
mentation.
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T'eaching "I'echniques

TEACHING TECHNIQUES
(With Your Help, A New Column)

Did you know that the Engineering Design
Graphics Division of ASEE had its very own
Teaching Techniques Committee? It does, and
the committee has made significant contribu-
tions tc design graphics education since 1965
under the chairmanship of Ernest Schamehorn.

Teaching technigues have been neticeably in
the forefront of engineering education for the
last several years. Revolutionary changes have
occurred in how we teach and the ways in which
students learn. Most graphics educators are
familiar with the terms: SPI, IPT, CAL, Closed
Circuit TV and Authentic Involvement to mention
just a few. But how are these methods being
implemented in various schools, what are your
successes, what are your problems, what aids
and devices are employed to supplement and en-—
hance learning? There are probably many new
teaching techniques and aids being employed
across the country; but because they are mnot
pubiicized, they receive little recognition
and benefit £few.

One of the primary objectives of the Joumal
is to publish articles that stimulate teachers
of graphics to ianovate, experiment and test
topics and techniques to further improve the
quality of design graphics instruction. The
Journal, therefore, plans to couple its efforts
with those of the Teaching Techniques Committee
by featuring a regular column on teaching tech-
niques. As many short articles as space per—
mits will appear under this heading each issue.
Hopefully, the Journal can serve as a central
directory and reference source for teaching
techniques being tried or considered through-
out its readership.

Want to help the Journal ard the Teaching
Techniques Committee serve you better? Would
you like to toot your hora on what ycu are do-
ing to improve engineering design graphics edu-
cation? How about sharing your knowledge?

Read Dr. &hamehorn's article that follows.

Garland K, Hilliard
Associate Editor

TEACHING TECHNIQUES COMMITTEE
Dxr. Ernest C. Schamehorn, Chairman

After a comprehensive examination of its
structure and functions during 1966-67, The
Teaching Techniques Committee formulated twe
principal objectives:

(1) to collect from whatever sources are
available and to disseminate to the
members of the graphics division in-
formation regarding new methods and
techniques which will be useful in
teaching graphics

(2) to frequently review older technilques
of instruection such as chalkboard, film
strip, overhead projector, opaque pro-
jector, and models

Implementation of the CObjectives

In April, 1970, the chairman proposed that
the committee implement its objectives by the
presentation of a Teaching Techniques Committee
Report to members of the graphics division at
the annual meeting, and also at the mid-winter
meeting if enough material would be available.
It was thought by the chairman that the presen-
tation of such a report (or reports) to the
division membership would alone meet entirely
the two objectives stated above. It was fur-
ther thought that the issuance of such a report
would soive the mest perplexing problems the
committee has faced since the chairman has first
been on this committee in 1965. These problems
were (1) how to obtain a wealth of informatiom
and (2) how to make it available to the great-—
est number of interested persons.

The decision was made by the chairman to
designate the members of the committee itself
as the "experts" most qualified to report on
their own teaching techniques and methods, and
to be directly responsible to the committee
and chairman for furnishing material fromtheir
own experiences for the report.

Three cutstanding committee reports followed
this decigion: the 1970 report {Jume 22) Chio
State University; the 1971 report (June 23},
United States NKaval Academy; and the 1972 re-
port (June 20), Texas Tech University.
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Sample Work of the Committee

What are some of the teaching techniques or
activities which members of the Teaching Tech-
niques Committee have been working on or con—
sidering?

The committee has given some thought in the
past to a national study of teaching techniques
in the field of engineering graphics. It felt
that a grant or funding for it would be neces—
sary to defray some of the expenses. The com-
mittee did not know how to obtain financial
assistance for this project and so did not
undertake it.

Professor Emeritus Carl Buckman of the Uni-
versity of Arizona conducted a limited geo-
graphical survey of the use of teaching tech-
nigues in his area and was willing to permit
this tc be published by the committee. We
would 1ike to publish this report or portions
of it in a subsequent column in the Journal.

Professor Mervin Weed of Pennsylvania State
University proposed "An Experiment in Teaching
Through Design" which would have students de-
sign plexiglass models which would be used to
demonstrate principles of descriptive geometry.
The model designs would be presented in working
drawing form. The objective would be to have
students acquire experience in the design pro-
cess with projects which would be of direct
benefit to the teaching and learning of de-
scriptive geometry in the classroom. . A follow-
up report on the outcome of this experiment
has not yet been received by the committee.

An important adjunct to an established
closed circuit television system was acquired
in 1970 by the Department of Engineering
Graphics at Iowa State University and reported
to us by Professors C. Gordon Sanders and Ard
Eide. The component installed was called a
Telectern which could reflect a variety of
visuals (including models) to the zoom lens
of the TV camera. This placed the dinstructor
in full control of his presentation as pro-—
ducer, director, cameraman, and video tape
recordist. "The potential for this new facility
appears to be unlimited."

These are a few of the teaching techniques
and approaches devised by members of our com~
mittee to help us look for new and sometimes
better ways of handling our course work in
engineering design graphics.

Need for a New Approach

The June, 1973 committee report fell dis-
appointingly short of the previous three re-
ports and demonstrated that the committee mem—
bers had "run dry" of material. Only one mem-
ber had something to report on, Prof. Larry
Gosg of West Virginia Tech on a teaching aid
called the "Goss Box."

The committee would now like to add a third
objective: to communicate with all persons
teaching graphics by means of a Teaching Tech-
niques column which may be more or less regu-
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larly published in the Journal. The purpose
will be to keep all of us informed on the lat-
est developments in teaching aids and techniques
being tried out and used in our universities,
colleges, industries, and high schools. I in-
vite you to send to me a one to two page write-—
up on some teaching aid or technique which you
think will be of interest to the reader. (Per-
haps one or two paragraphs may be sufficient.)
Your contribution to the column will be appre-
ciated and your name and school will be given
in the published column. Furthermore, I would
like the option of adding vour name to the
annual Teaching Techniques Committee roster

and including your centribution in the Commit-
tee's annual report.

May I take this oppertunity to say hello.
My name is Ermest Schamehorn, and I am the
chalrman of the Teaching Techniques Committee.

Will vou please, reader, send directly to me
your latest teaching technique so we can seek
to have it published in one of the next Engi-
neering Design Graphics Journals? Send to:

Dr. Ernest C. Schamehorn
Chairman of Teaching Techniques Committee
Dept. of Physics, Engineering, and Technology
Egsex Community Cellege
Baltimore County, Maryland 21237

D
what’s a goss box

LARRY D. GOSS
WEST VIRGINIA INSTITUTE OF TECHNOLOGY

A Wew Teaching Aid For Orthographic Projection

Teaching aids for helping students to learn
the concepts of orthographic projection and
the relationships of geometric objects in space
are rather plentiful. We are all aware of the
three-dimensional models, f£ilm strips, slide
sets, overhead transparencies, film loops,
sound motion pictures, and video tapes that are
available to help in teaching the principles of
orthographic projection. Most of us have some
or all of these teaching aids available now
which we are either currently using or which
are gathering dust for wvarious and sundry rea-
sous, What is presented here is one more teach—
ing aid to add to the list, but this one is dif-
ferent, TIt's different for two reasoms: (1) it
allows a student to see the external principal
orthographic views of any object which will fit
into the device, in proper prejection and align-—
ment complete with indicated reference lines
between the views; and (2) it's cheap.



The device is called a "Goss Box." It's not
called that for any egocentric reason, but it
received the appellation by my colleagues who
insisted that they had te call it something and
they didn't like calling it am "orthographic
projection simulator."

In theory, the device is so simple someone
should have thought of it fifty years ago. TFor
all I know, someone probably did. In effect

the Goss Box combines some well-known folded
path patterns used in binoculars, telescopes,
and aerial reconnaissance cameras to erect the
desired orthographic images. A drawing of the
Medel IT Goss Box including the light path
appears in Flgure 1. The device can actually
be made any size that is desived, but the origi-
nal concept scaled it to the following restrie-
tions:

A. Tt must use the most inexpensive front
surface mirrors available with no waste.

B. It must have a final aspect ratiol which
is compatible with 35mm cameras and tele
vision.

C. 7Tt must accommodate the largest three-
dimensional object possible, within
restrictions A and B above.

FIGURE |

The resulting design of the Model II Goss
Box accommodates any object up to 6 x 6 x 18
inches and gives the viewer (student, teacher,
or camera 1en52) undistorted exterior horizon-
tal and frontal views in their angle projections

Why use front surface mirrors? To cut down
on distortion of the image due to refraction as
it passes through the glass. If the image of
the object doesn't have to pass through any
glass on its way to the observation point, there
will be no refraction and therefore no distor—
tion. Regular mirrors will work, but they re-
sult in a ghosted image which is undesirable
either for television or film work. The front
surface mirrors that the Model II GossBox is
designed around are the 10 x 16 inch size listed

by Edmund Scientific Corporation of Barringtonm,
New Jersey, which were cut to the proper widths
after delivery.

Besides the mirrors, the only other material
needed is approximately half of a sheet of 3/4
inch plywood and sufficlfent screws, glue, sealey
varnish, etc., to put it together. The whole
project shouldan't cost over $30 to build, and
if you “scrounge" the plywoed and use regular
mirrors Zou can make the whole thing for less
than $5.

The Goss Box was originally designed for use
with a closed circuit television system to in—
troduce the concepts of orthographic projection.
It works particularly well also with the funda-
mental concepts of descriptive geometry. It's
most extensive use, however, is by individual
students who manipulate models of geometric
elements and machine parts om its stage to
obtain the views they desire to formulate the
concepts completely in their minds. O0f course,
for the Goss Box to be effective, there must be
objects to use in it, These can be reazl machine
elements or objects made out of wood, wire, and
cardhoard., Over the years, this graphics and
design department has collected a number of
objects ranging from the head of an automobile
engine through string models of double warped
surfaces and wooden copies of machine elements
to bent pileces of coat hanger wire. All serve
their purpose equally well and are kept with
the Goss Box in a cabinet on wheels so that
regardless of which design room the Goss Box
may be used in, all the models are with it and
easily accessible by the students.

lASpeCt ratio is the relationship of height
to width of a picture. For standard 35mm cam—
era, it is 2:3. Tor television it is 3:4. The
limiting aspect ratic is the 35mm camera and
the same Goss Box can be used for television
by setting the camera closer to the box.

iThe folded light path within the Model TT
Goss Box is 6 feet long, which will allow a full
aperture image of the two orthographic views
with a 50mm lens on a 35mm camera (use a single
lens reflex type for accurate framing) or with
a 30mm lens on a television camera.

3pirst angle projection can also be achieved
with the Goss Box by changing mirror positions
and angles.

4The comments and descriptions of this arti-
cle have all been for the Model II Goss Box
which projects only twe of the prinecipal ortho-
graphic views. The Model IIT Goss Box gives
the viewer all three principal projections
(frontal, horilzontal, and right profile). Plans
for each medel are available from:

Larry D. Goss, Chairman

Department of Graphics and Design
West Virginia Institute of Technology
Montgomery, WV 25136

Please include 50¢ per plan for reproduction
and handling.
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DESCRIPTIVE GEOMETRY

Grant: Practical Descriptive Geometry, Second Edition, $7.95

Grant: Practical Descriptive Geometry Problems, Second Edition, $6.50

Hood-Palmerlee-Baer: Geometry of Engineering Drawing, Fifth Edition, $11.80

Wellman: Alternate Problem Layouts for Technical Descriptive Geometry, Second Edition, $7.00
Wellman: Problem Layouts for Technical Descriptive Geometry, Second Edition, §6.95

ENGINEERING DRAWING

Grant: Engineering Drawing with Creative Design, Second Edition, $9.65

Grant: Engineering Drawing with Creative Design, Second Edition: Combined Text and Workbook,
$13.50

Grant: Engineering Drawing Problems, Series One, Second Edition, $8.00

Vierck-Hang: Engineering Drawing Problems, Third Edition, $7.95

Vierck-Hang: Fundamenta! Engineering Drawing Problems, Third Edition, $7.95

Zozzora: Engineering Drawing Problems, Second Edition, $8.50

ENGINEERING GRAPHICS

Levens-Edstrom: Problems in Engineering Graphics, Series VI, $8.50
Schneerer: Programmed Graphics, $11.95

Vierck-Hang: Problems in Graphic Science, Third Edition, $7.95

Weidhaas: Creative Problems in Engineering Graphics, $7.50

Weidhaas: Creative Problems in Engineering Graphics, Alternate Edition, §7.50
Wellman: Problems in Graphical Analysis and Design, §10.70

Prices subject to change without notice,

1221 Avenue of the Americas, New York, New York 10020



ENGINEERING DRAWING AND GRAPHIC
TECHNOLOGY, Eleventh Edition
Thomas E. French and Charles 3. Vierck, University
of Florida. 1972, 984 pages, $12.95

In the eleventh edition of this classic text,
Professor Vierck recognizes the increased emphasis
on graphic communication and design without sacri-

ficing the development of drafting skill and precision.

Major changes in the basic format of the text
foster easier reference use by the student, and sophis-
ticated use of a second color facilitates greater
separation within figures and improved readability
throughout the book.

A unique feature of this edition is that it fills
the gap in existing texts between machine drawing
and design information. Chapter 14, “Fundamentals
-of Design,” now features material on definitions of
design, explanation of design categories, procedures
for design, and a discussion of aesthetics.

FUNDAMENTALS OF ENGINEERING
DRAWING AND GRAPHIC TECHNOLOGY,
Third Edition. 1972, 648 pages, $11.50

This briefer edition of the standard text incor-
porates all the major changes in design, format, and
use of color of the larger version. A compilation of
the first eleven chapters, this handbook begins with
an examination of the instruments used in drawing
and moves on to discuss lettering, sketching, and
design. It has been expanded to include an additional
chapter on drawing for engineering design and con-
struction.

GRAPHIC SCIENCE AND DESIGN, Third
Edition. Thomas E. French and Charles J. Vierck,
University of Florida. 1970, 848 pages, §14.95

‘The highly commended third edition increases
the coverage and scope of graphics to meet the newer
concepts of representation, documentation, graphic
counterparts and design.

No other available graphics text offers a pre-
sentation so relevant to the needs of the profession.
To this end, new chapters on graphical-mathematical
counterparts, fundamentals of design, and professional
problems supplement the text. In addition to its new
four-color format, the book has been methodically
reorganized to stress continuing breakthroughs in
graphic knowledge.

PROBLEMS IN GRAPHIC SCIENCE, Third
Edition, Charles J. Vierck, University of Florida, and
Richard I. Hang, Ohio State University.
1972, 60 pages, 135 pages loose-leaf, $7.95
Designed to accompany Graphic Science and
Design, Third Edition, by French and Vierck, the
problems in the new edition reflect the current
trend toward making graphics more mathematical
for computer graphics purposes. Two features which
set this book apart from others in the field are the
authors’ use of the “direct method”™ for solving
descriptive geometry problems and the use of both
preplanned (partially drawn) and non-preplanned
problem sheets which allow the instructor maximum
flexibility in assigning problems.

Prices subject to change without notice.

' g McGRAW-HILL BOOK COMPANY, 1221 Avenue of the Americas, New York, New York 10020
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Prof. Clarke W. Pidgeon

Prof. Don Beattie

Oppenheimer Award

An unusual situation occurred at the 1973
American Society for Engineering Education
Annual Conference held at Iowa State University
this past summer. The Oppenheimer Award for
the outstanding paper presentation at an Engi-
neering Design Graphics Division sponsored ses-—
sion was authored by an individuzl not present
at the conference, The winning paper, entitled
“"Catch Up in Computer Graphics," was authored
by Professor C. W. Pidgeon of the Department of
Engineering Drawing, Queen's University in
Kingston, Ontario. The paper was presented by
Professor Don Beattie of the same University.
By being selected as the best of five presentors,
Professors Pidgeon and Beattie split the $100
cash award donated by Frank Oppenheimer, and
they also received handsome certificates.

Ronald C, Pare'
Awards Committee Chairman

CREATIVE ENGINEERING DESIGN DISPLAY

WANTED ; YOUR PARTICIPATION

You and your students are invited to participate
in the Seventh Creative Engineering Design Dis-
play to be held during the 1974 ASEE Annual
Conference at Renssalaer Polytechnic Institute.
This display is spensored by the Engineering
Design Graphics Division and needs your support
to maintain its role as an important part of the
conference, - RPI officials are very enthusiastic
about the display and have arranged to locate
the 1974 display in a wide corridor surrounded
by meeting rooms, where projects will receive
maximum exposure. Be sure you are represented.

If you have not seen previous Design Displays,
you should know that entries have ranged from
sets of design and working drawings to a com-
plete design repert with models or prototypes.
Each school may enter up to seven projects, two
freshman and one each from sophomors, junior,
senior and graduate levels and one from a coop-
erative program. Team projects are limited to
eight students. Display space limitations are
such that each project should be set up for dis-
play on a table measuring 30" deep and 36" and
48" wide.

Support for the display has grown greatly and is
very encouraging. The James 5. Rising award, a
cash award, has been established to encourage
outstanding designs. Industrial support and
cooperation has provided for recognition of

schools and individuals winning in each category.
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Schools will receive plaques for first place
winners and all individual winmers will receive
certificates. These awards, it is hoped, will
encourage more students toward creative design,
both in the classroom and in their professional
careers.

Judging of the display will again be done by in-
dividuals from industry, ASEE Division chairman
and distinguished educators from various dis-
ciplines. This diversity, in the judges back-
ground assures objective evaluation of the pro-
jects; which involve many different disciplines.

If you have further questions, please write or
call Paul DeJong(address below) for additional
information or applications. This does not com-
mit you to display but will provide the committee
with the information needed to estimate space
requirements at Renssalaer.

Paul S. DeJong

Coordinator

Creative Engineering Design Display
Engineering Graphics Department

403 Marston Hall

Iowa State University

Ames, Iowa 50010

Phone: (515) 294-6524

The Committee

Ralph Blanchard, Co-chairman

Borah Kreimer, Co-chairman

Peul DeJong, Display coordinator

Dr. George Sandor, Local arrangements
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ENGINEERING DESIGN
GRAPHICS JOURNAL

SUBSCRIPTION RATES:
$3 Per Year for ASEE Members
$5 Per Year for Non-Members

$10 Per Year for ALL Overseas
subscriptions

MULTIPLE YEARS:
$5 For Two Years for ASEE Members

$10 For Five Years for ASEE Members

TREASURER ond
S A WAGER START MY SUBSCRIPTION NOW!
C.H. KEARNS NAME :

THE CHIO STATE UNIVERSITY
2070 NEIL AVENUE

COLUMBUS, OHIO 43210 MAILING ADDRESS:
PHONE |- (614)-422-2634

CITY AND STATE:
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N ERRERERER
Book§ for Architecture Courses / ‘

— ARCHITECTURAL —
——  DRAWING

by Lawton M. Patten, Professor, Department of Architecture
. and Milton L. Rogness, Associate Professor, Department of Engineering Graphics
Iowa State University

This text presents architectural graphics, building construction fundamentals,
and methods of drawing for a one year course in architectural drawing.
I Hundreds of expertly reproduced drawings and diagrams, and numerous il-
lustrations of well-known architects’ work heighten the value of the textual
— material. The chapter on Building Construction contains criteria for choosing
building materials and types of building construction. Two fundamental prin-
ciples for constructing shadows on perspective drawings are outlined and
photographs of existing buildings illustrate shades and shadows from sunlight.
Typical charts and graphs that an architect might use in presenting preliminary
| — studies and reports are included.

The chapter headings are: 1. Lettering; 2. Basic Drawing Tools; 3. Types of
Projection Drawing; 4. Oblique Projection—Oblique Drawing; 6. Sections;
S 7. Building Construction; 8. Dimensioning; 9. Graphical Vector Analysis;
10. Geometry in Architecture; 11, Perspective Drawing; 12. Shades and Shadows;
— 13. Reflections; 14. Presentation Drawings, 15. Charts and Graphs.

190 Pages — 8%" X 11" — Cloth Bound — $6.95

——  ARCHITECTURAL DRAWING PROBLEMS

by Milton L. Rogness,
I— and Robert I. Duncan, Assistant Professor of Engineering Graphics
Towa State University

This workbook is a collection of 109 problems which are correlated with the text-
book described above. The problems are designed to be thought provoking,
. logical, and practical. The alternate assignments permit added drill when neces-
sary, and variation of assignments for different classes. In order to emphasize
— the practical value of the fundamentals, special effort was made to provide
architecturally oriented problems.

112 Pages — 8" X 11" — Wire Coil Binding — $6.50

I Complimentary Copies Available Upon Request

m[;h WM. C. BROWN COMPANY PUBLISHERS
2460 Kerper Boulevard, Dubuque, lowa 52001
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