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ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

James S. Rising, M. W. Almfeldt,
and Paul §. 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
illustrations and step-by-step procedures for problem
solution, Qutstanding coverage of vector quantities,
graphical mathematics, and construction of charts and
diagrams is provided. Sample problems of progres-
sive difficulty conclude each unit. '

PROBLEM BOOKS _
FOR ENGINEERING O/ SpeciiMote.
GRAPH ICS’ s':u::::c;:n updated to reflect changes in the

Communication-Analysis- © New units on creative design, elecirical and elec-
Design, Fourth Edition tronic diagrams, and computer aided design.

& New ftreatment of pictorial systems, graphical

i;n(z:’{d:;:‘ dsf;::e‘;s' Ccl:':::'fsr d mathematics, basic dimensians, production dimen-

A . ioning, and design d ing.
lowa State University stoning, anc design crawing

‘ . ® New emphasis on industrial applications.
This problem book series facilitates un-
derstanding the fundamental principles as 408 pages—81/2” x 11"—cloth
\ . . bound—1970—%8.95
well aos making practical applications of
them in industrial-oriented problems. Each
unit includes a statement of objectives,
some analytical thought questions, some
semi-programmed instruction with answers
on the back of the sheet, some word de-
scription problems, and some partial-lay-
outs with word specifications, Photographs
from industrial firms enable the student to
visualize the objects in their actual setting,

Book |—136 pages—prob. $5.75
Book I1—150 pages—prob. $5.75

2460 Karper Boulevard, Dubuqgue, lowa 52001

For examination copies write:
l]_l[}l] WM. C. BROWN COMPANY PUBLISHERS



just published

FUNDAMENTALS OF
ENGINEERING GRAPHICS

Joseph B. Dent, W. George Devens, Edward A.
Bender, Frank F. Marvin, and Harold F. Trent,
ail, Virginia Polytechnic Institute and

Siate University

Here is a clear, concise, and well-iliustrated treatment
of essential concepts of engineering graphics, Suitable
for one- or two-term introductory courses, this textbook-
workbook leads the beginning student from lettering,
sketching, and pictorial drawing through use of instru-
ments, scales (including metric) and geometric construc-
tion. Building on this foundation, the authors present
orthographic projection and auxiliary views in a straight-
forward, integrated manner, The progression from points
to lines, then planes and solids provides the student with
a “building btock” approach to descriptive geometry or
applied spatial relationships.

Vectors, intersections, developments, technical prac-
tices, working drawings, graphs, and graphical calculus
complete the text portion.

Practical application of principles is emphasized in the
109 printed problems following the text. Problem sheets
are arranged sequentially with the text material to permit
variety in scheduling laboratory and homework assign-
ments.

The Instructor's Manual is designed to assist the in-
structor in preparing complete course and lesson ma-
teriai adapted to his particular requirements. The manual
contains a complete course outline and lesson plans
{90 one-hour periods) keyed to the text material. Com-
plete solutions to problems are included.

1974 400 pages $10.95

TECHNICAL DRAWING Sixth Edition

The late Frederick E. Giesecke, the late
Alva Mitchell, the late Henry Cecil Spencer,
and lvan Leroy Hill,

[llinois Institute of Technology

The sixth edition of this renowned book retains those
features that have made previous editions so successful
while incorperating changes necessary to bring it com-
pletely up to date with the latest trends in engineering
education and the newest developments in industry.

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. Other significant
changes in this edition Include: a new two-column lay-
out; addition of a second color; use of the most recent
American National Standards ANSI Y14; and the addi-
tion of many new illustrations and problems. Three man-
uals of Technical Drawing Problems with gratis key
solutions are available to accompany the text.

1974 867 pages $11.95

INTRODUCTION TO ENGINEERING
DESIGN AND GRAPHICS

George C, Beakley, Jr., Ernest G. Chilton, and
Michaetl J. Nielson, all, Arizona State University

This exciting introductory text combines design and
graphics in a modern, meaningful way, reflecting the
current approach to teaching graphic skills, The use of
models, maierials, and processes of design, decision
processes, economic considerations, and design param-
eters for human satisfaction are explored in depth. Each
chapter forms a separate “mini-text”’ complete with in-
structional material, bibliography, and problems, giving
students in-depth coverage. Eight appendices offer a
wealth of useful tables, graphs, and data. This is the
only book that gives students an opportunity to learn the
fundamentals of engineering design.

A detailed instructor’s manual is available on adoption.

1973 818 pages $14.95

Two excellent workbooks particutarly coordinated with
INTRODUCTION TO ENGINEERING
DESIGN AND GRAPHICS are:

GRAPHICS FOR DESIGN AND
VISUALIZATION, PROBLEMS, SERIES A,

by George C. Beakley, Jr., Donald D. Autore,
and John B. Hawley, Arizona State University

1973 128 sheets $5.95
and

GRAPHICS FOR DESIGN AND
VISUALIZATION, PROBLEMS, SERIES B,

by George C. Beakley, Jr., and Donald D.
Autore, Arizona State University

1975 Approx. 120 sheets prob. $5.95

Solutions manuals for Series “A” and “B” will be
available on adoption.

MACMILLAN PUBLISHING CQ., INC.
100A Brown Street
Riverside, New Jersey 08075
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The Bditor welcomes articles submitted for
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an author style guide for the benefit of anyone
wishing te contribute material to Engineering
Design Graphics Jouwrnal. In order to save time,
expedite the mochanics of publication, and avoid
confusion, please adhere to these guidelines.

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

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

3, Two copies of each manuscript are
Tequired.

4. Refer to all graphs, diagrams, photo-
graphs, or illustrations in your text
as Figure 1, Figure 2, etc. Be sure
to identify all such material accord-
ingly, either on the fromt or back of
each figure. Your own name should
also appear on the back of each. Ill1-
ustrations cannot be redrawn; they ate
reproduced directly from submitted
material and will be reduced to fit
the columar page.  Accordingly, be
sure all lines are sharply drawn, all
notations are legible, reproduction
black is used throughout...and that
everything is clean and unfolded. Do
not submit illustrations larger than
8-1/2 x 11. If necessary, make 8-1/2
x 11 or smaller phote copies for sub-
misssion.

5. Submit a recent photograph{head to
chest]) showlng your natural pose.

Mzke sure your name is on the re-
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6. Please make all changes in your manu-
script prior teo submitting it. Check
carefully teo aveid smbiguity, to ac-
hieve maximum clarity of expression,
and to verify correct spelling through-
out. Proofreading will be done by the
editorial staff. Galley proofs canmot
be submitted to authors for review.

7. Enclose all material unfolded in large
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How Earle’s

Engineering Design Graphics,
.Seconc[ Edition
1S one step ahea.

ENGINEERING DESIGN GRAPHICS,
SECOND EDITION (1973), by James H.
Earle is the most modern and up-to-date
engineering graphics book on the market
today. This revised version of the stan-
dard freshman engineering graphics text,
first published in 1969, contains several
new techniques of presentation which
improve the student’s understanding of
the concepts and procedures discussed.
One such technique is the solving of
more complex problems by use of the
step method.

“Since this method of developing a solu-
tion by steps shows the actual progres-
sion of graphical construction;” Earle ex-
plains, “The student can review the pro-
cedure and theory involved in a problem
while studying alone. A statistical com-
parison of 2800 experimental samples
showed that the step method was twenty

percentage points superior to the conven-
tional approach.”

The design emphasis remains most con-
temporary in the second edition, but an
expanded study of the more traditional
areas like working drawings, data
analysis, and dimensioning has been
added. The text introduces students to
engineering design through the applica-
tion of descriptive geometry and graphi-
cal principles. Major areas of concentra-
tion include team dynamics, gathering
data, human engineering, patents, tech-
nical reports, oral presentation, and final
implementation.

Hllustrations are all by Earle himself and
he has redrawn several of them for
greater clarity and impact. Several

sets of workbooks are available, each
with a complete teacher’s guide and
solutions manual.

A
\A 4

Addison-Wesley Publishing Company, Inc.

Reading, Massachusetts 01867

Also by James H. Earle:

DESIGN DRAFTING. This challenging
textbook is for a first course in mechani-
cal drawing. It covers all the necessary
fundamentals with a special chapter on
design, showing its relationship to draft-
ing. A unique section on careers in en-
gineering, technology, and drafting helps
the student choose his field.
DESCRIPTIVE GEOMETRY. Presents
descriptive geometry as a problem-
solving tool and as a means of develop-
ing solutions to technical problems. The
student is motivated by exposure to en-
gineering examples taken from real life
situations. For greater clarity, a second
color is used to highlight significant steps
and notes in the illustrations.

[f you would like examination copies of
any of these books, contact Robert Stemn
at Addison-Wesley.



The Journal staff looks forward to producing
the Journal for the 1974-75 publication year.
The staff is composed of Associate Editors,
Garland Hilliard of North Carclina State Univer-
sity, Bob Foster of Pemnsylvanis State Univer-
sity, and newly elected Circulation Manager,
Clyde Kearns of Ohio State University. Clarence
E. Hall of Louisiana State University is the
Journal's Advertising Manager. Each of these
staff members has had a minimum of one year's
experience working on the Journal which indicates
that this year's issues will be even better than
in the past.

The Division of Engineering Design Graphics
has recently undergone a self-study analysis to
define its role and to develeop a set of new by-
laws by which to operate. Many hours of effort
have been expended to arrive at the conclusion of
this study; those involved are to be commended
for their efforts.

Beginning in 1960, the Division began dis-
cussing the role of design as related to the
freshmen courses in engineering graphics. This
discussion grew and finally emerged as the 1967
Design Workshop held at Michigan State University
in 1967. This Workshop was devoted to design,
its definition, methods of teaching it, and im-
portance of design to engineering design graphics
courses. This excellent summer school served as
a springboard for the introduction of design into
the mainstream of engineering graphics course
content.

Since that time, many schools have progressed
along these lirtes, gaining support from their
university faculty and administrators. Design
was not introduced as a separate part of graphics,
but instead, as an integral part and necessary
feature of graphics. Design became the motivating
vehicle for establishing the necessity of graphics
as a fundamental of the design process to develop
and communicate original ideas. All areas of engi-
neering education have recognized design as an
important aspect of engineering educatiop and one
that has been difficult to teach. The Engineering
Design Graphics Division has taken the leadership
in attempting to introduce design and the funda-
mentals of engineering in graphics courses. OQux
Division must be considered the pioneer in this
area of engineering education.

EDITOR’S PAGE

Approximately three years ago, this movement
culminated with the changing of the name of the
Division from the Division of Engineering Graphics
to the Division of Engineering Design Graphics,
thus incorporating an important word which re-
flects the mission of the Division. Design must
always be one of the stronger aspects of engi-
neering graphics.

Design is sufficiently broad teo include gra-
phical mathametics, computer graphics, tradition-
al engineering graphics, and the other fringe
areas often taught in engineering graphics.
However, the primary focus should always remain
on the development of creativity and imagination
with graphics as the fundamental medium of ex-
pression and tool for developing original designs.
Without this flavor, the material taught of a
strictly technical nature could be taught by any
other program equally as well as in an engineer-
ing design graphics program. No other course
can offer the introduction to engineering, sti-
mulation of creativity, and the solution of bas-
ic engineering problems with graphical principals
better than an engineering design graphics pro-
gram. When modifying a curriculum or adding
new material, it should be done with due con-
sideration to its contribution to the design
aspect of graphics.

The Journal would certainly welcome articles
related to design and methods of construction
that are applied in a classrcom. Many articles
have been published that deal with hypothetical
situations and experimental programs. These are
excellent and invaluable; however, the bulk of
the instruetion in engineering design graphics
is not in these areas. In order to give a
good balance of articles, we are in need of
classroom applications that cam be adapted
immediately to improve existing programs to
expand the present offering, and would not be
a rejection of the fundamentals essential to any
graphics course. '

Please let us hear from you if you wish
to share your ideas with our readers.

e

Engineering Design Graphics Journal, Fall 1974
6



COMPUTER GRAPHICGS

AT MISSISSIPPI

By Wilbur Pearson

For two semesters now, we at Mississippi
State University have given instruction in Com-
puter Graphics. We have only one graphical out-
put device, the Gould 4800 Electrostatic Plotter,
connected on-line with the Univac 1106 Computer.
The Gould Plotter has a maximum plot size of 10"
X 10", with a maximm speed of 4800 lines per
minute, so we are limited to hard copy line draw-
ings of that size, Plots are obtained with sim-
plicity and speed, however, which is an advantage
where each student is to produce plotter drawings
as assigned in class.

Our instruction in computer graphics is be-
ing given as a part of a new course now offered
by our Department of Engineering Graphics. The
name of the course is "Graphic Methods of Engi-
neering Problem Solution'. The class meets 6
hours per week, the first ten weeks being devoted
to computer graphics - automated drawing and the
remainder of the semester to graphical solution
of problems and graphic calculus.

About one third of class room time in com-
puter graphics is spent in slide iltustrated
lecture and two thirds in workshop, informal in-
struction and running and de-bugging programs.

The course begins with a slide illustrated
lecture giving an overall introduction to com-
puter graphics, About 42 slides are used. This
lecture includes definitions, history of develop-
ment, capabilities and potential, basic hardware
involved, and basic methods of data transcription,
Hand-out sheets are used to explain control card
format, The first class period includes a tour
of the Computing Center and brief instruction on
the key-punch machine. Students are given "hands-
on" practice so that they will be able to correct
cards for themselves when de-bugging their pro-
grams,

Engineering Design Graphics Journal, Fall 1974
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Instruction continues in succeeding class
periods with lectures based on prepared notes
correlated with slides to illustrate each pro-
gressive step in the programming of a drawing.

A subroutine of Fortran IV machine language,
called the DRAWL lsnguage is used mainly in writ-
ing our programs for drawing an object. The
DRAWL was developed by the Industrial Engineering
Department, the University of Michigan. Our Uni-
vac 1106 computer at M.S5.U. has been programed to
receive instructions in the DRAWL subroutine.

The DRAWL language provides a simple means of de-
fining the graphical composition of an object to
be drawn, and obtaining ocutput in the form of
drawings of various desired views, without re-
quiring the user to be a trained programmer.
DRAWL statements can in some cases zlso be com-
bined with other Fortran TV statements.

Lecture notes and slides were prepared to
explain and illustrate the use of DRAWL state-
ments tc program line drawings. A total of 84
slides were used in this part of the course.
Step-by-step the instruction moves from simple
basic DRAWL "calling' statements to the use of a
special DRAWL routine which employs special
"built-in" functions and the use of data cards
to simplify and speed up the process of plotting
for 3-D shapes and producing various views of
different orientation of these shapes. Hand-out
sheets supplying DRAWL calling statements and
other needed reference data were given to the
students as the instruction proceeded.

After each step of instruction illustrating
a specific drawing problem, the students were as-
signed a similar drawing problem to program and
run. A correct plotter drawing was the final
goal in each case. The instructor was available
for help in de-bugging programs. Operations in-
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CALL INIT

CALL NAMOBJ ('TEMP')

CALL POINTS {(0,0.,0.,0.,1.)
CALL POINTS (1,6.,0.,0.,1,)
CALL POINTS (1,6.,3.,0.,1.}
CALL POINTS (1,0.,3.,0.,1.)

Figure 1: A vigsual slide used to introduce
computer graphics and the drawing of a 2-D
template.,

volved in each problem were similar to those
used in examples shown on the slides.

The slides for use in this course were pre-
pared as follows. A series of problems were
selected to illustrate the use of DRAWL to pro-
gram and obtain plotter drawings of typical 2-b
and 3-D objects. In each case, a freehand pen-
cil sketch was made with the necessary dimensions
noted. The object was sketched in position of
best orientation for plotting of points to de-
fine its graphical composition. The X, ¥, and
Z axes as required, were located in the optimum
position for plotting the points with respect to
the machine axes. Programs were written and run
on the computer-plotter and the computer print-
out sheet was used illustrate the proper calling
statements and operations. For best visual re-
sults on the screen, the art work to be photo-
graphed should be no larger than 5 inches by
3-1/2 inches, so we cut the program printouts
into short strips and glued them in place below
Xeroxed copies of the small freehand sketches’,
staying within this overall size limit. Our
University photographer then made the slide from
this art work. We found that best visual results
are obtained by using the negative for the slide
instead of developing a positive finished slide.
This gives light lines on the screen with @ black
background. By mounting the negative in the
slide frame between two sheets of color gel, we
obtained celored lines on a black background.

The effect is pleasing and very easy to read,

The slides showing the finished plotter
were made by photographing the plotter drawings,
or Xeroxed copies of them, and reducing to proper
size in the process. Again negatives with cclor
gel were used. Figures 1, 2, and 3 are examples
of slides used to illustrate the programming of
drawings. Slides illustrated by Figures 1 and 2

.*LL,u_sﬂ_'\__z._sﬁ.ﬂ_ X

¢
-

CALL POINTS (1,0.,0.,0.,1.)
CALL POINTS (0,.5,1.5,0.,1.)
CALL POINTS {1,2.,.5,0.,1.)

Continue until all point=z described
CALL FINOBJ
CALL DRAW ('TEMP')

Figure 2: A wvisual slide used to introduce
computer graphics and the drawing of a 2-D
template.

show a freehand sketch of a flat template for
which a simple Z-D drawing is to be programmed.
The location of the X-and Y-axes is shown and

the actual program listing is given underneath.
In this simple example, two slides are sufficient
to complete the program, by selective omission of
repetitive data. The use of the DRAWL calling
statements and the meaning of all data entered

in the program format are carefully explained
while slides are being shown. The Figure 3

slide is then shown after the call to draw to ex-
hibit the actual plotter drawing. On more com-
plex problems, numerous slides are required to
cover all operations involved in pregramming the
drawings, again omitting repetitive data but dis-
playing the freehand sketch on each slide to
enable the student te follow the sequence of
operations.

Beginning with the program just illustrated,
progressive steps of instruction continue in the
following order:

1. The combination of the Fortran IV statement
for a DO-LOOP operation with DRAWL to program
the drawing of circles and circular arcs.
Figure 4 illustrates one slide of this series.

2. The transformation matrix and how it is used

in the mathematics of point conversion. Hand-
out sheets give all reference data necessary
on the format of each of the matrices. Stu-
dents learn how to manipulate points, lines,
and geometric figures by applying the proper
matrix.

3. How geometric or other shapes (DRAWL 'parts')

can be stored in the "DRAWL' library of parts
for later retrieval and re-use. Figure 5
illustrates one slide used in the series for
items 2 § 3.

Engineering Design Graphics Journal, Fall 1674
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Tigure 3: The computer-driven plot of the
program,

Y 3.5

DOLLJ = 270,450:1

X = 2.+R*¥COS(egLTyxyd)

Y S 1e5+R*SIN{.0L7u%J)

___CALL POINTS(LlrXeYrOorle)

11 CUNTINUE

_CHLL. POINTS( leQerler 0_0 Pls) —
CALL POINTS(1ls0sp30r0erle)

__CALL POINTS(1r3e5¢3410erls)
CALLL POINTS(0r0er0erlorle)
CaLli POINTS(1r5er0se0esls)

CALL POINTS(1s5er1e5¢0.01e)

Figure 4; The portion of the program that deals
with arcs and circles,

)
0 X

TTCTTTTRDDTUNIT CIRCT R QUAD FROM PARTS LI

: CALL ADD('DIAL'}

CALL KuD("GNEY]

c NAME AND DEFINE SCALE TRANSFS To

c CHANGE SIZE
TC T OF LIRCLE AND QUAD

CALL NAMTRA(ISCTS Y r1os0ar0er Doy
l OotlerDeslor
2 QerQorlarbios

ks 0 Gselerl /TR

Figure 5: A slide which shows how wvalues can
be stored in the program for recall.
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ROT. + 90 4BT. Y’ y
TRANZI, +3 en X .

FIDE -
NI RPOT,

o gl El *
o ROTATE 5I0E PANCL 90 DEGs ABT. Y Z FOR L SIDE

LCaLL CMBMAT (vRY?)
CALL ROTYD (90.)

CAaLL ENDCHis . e
Call TRANSF (VLSIDE'7'SIDET.vRYs) ~  ~7°7
€. . MUVE L SIDE 3 UNITS ALONG X TG FORM. R SIDE

CALL CwBMAT (*#73x7)

e CALL TRLATE (3.r0er0s)
CalL ENDCHE

CaLL TRANSF CfRSIDE s TLSIDE , 1 T3X')

Figure 6: A wvisual slide showing the program-
ming techniques for preparing 3-D drawings:

4. The use of special DRAWL calling statements
for combining transformations and simplifying
their use. Practice in manipulation of geo-
metric shapes using combined transformation
operations. Methods of programming three-
dimensional drawings. Figure 6 illustrates
one slide used in this series.

5. The use of data cards, employing special
"built-in" DRAWL functions, to simplify and
speed up the programming of drawings. The
application of data card use in programming
3-D drawings, including envelopes of lines
drawings. Figure 7 is an example of student
work in preparing an envelope of lines plot-
ter drawing. The drawing shows the top,
front, and a perspective view of a 3-D object.

By the end of the course, students with no
prior experience with computers are able to make
three dimensional plotter drawings containing any
desired views including perspective views of ob-
jects. A practical problem undertaken at the end
of the Fall 1974 semester course was the prepara-
tion of line drawings of ship hulls.

The Department of Marine Technelogy had a
number of students in the class; this department
was interested in obtaining computer-plotter draw-
ings of various views of ship hull lines. Off-
set points for the huil lines were obtained and
two students assigned to each set of lines to be
programmed. The Iines, in ship verracular, are
Station Lines, Water Lines, and Buttock Lines.

The main deck line and central profile line were
also included. These lines define the shape or
contours of the hull. After the sets of lines
were plotted and corrected as individual sets,

they were collected into an assembly of lines and
plotter drawings made from numerous viewing angles.
(Figure 8 is the piotter drawing of the top and
profile views and Figure 9 shows twe perspective
views.)
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Figure 8; Plotter drawings of two orthographic
views of the hull of a ship.

Figure 7: A student plot of an envelope of
lines in three wviews,

Such drawings are a valuable aid in the study
and design of ship hulls as they form a clear
picture of the shape of the hull., Once the hull
is programmed, the designer can obtain a plotter
drawing of any view he may desire. Perspective
views taken at any angle or distance from the hull
are easily made. With such available information,
the designer is enabled to change or modify the
flowing lines of the hull, and readily check the
suitability of the modified lines by means of
machine up-dated drawings.

A meaningful course of instruction in com-
puter graphics can be conducted without the aid
of the more sophisticated equipment, such as the
Cathode Ray Tube and related hardware. It is

believed that we here at Mississippi State Uni- Figure 9: Two compuier plotter perspectives of
versity have demonstrated this. a hull of a ship.
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PREDETERMINED ELLIPSE
ANGLES FOR AXONOMETRIC

By Lawrence E. Stark

The purpose of this article is to discuss
the results of a computer program that was de-
veloped to determine the correct ellipse guide
angles for constructing axonometric projections,
Using the method described here one can construct
an axonometric projection using predetermined
ellipse guides for circular features. The sight
angle for three planes of an axonometric pro-
jection will fit the available ellipse guide
angles, with only one angle not being an exact
fit. Also computed by this program are the di-
rections of the three axoncmetric projection
axes and scale factors for their projected
lengths.

A classic example of an axonometric pro-
jection of a2 cube is shown in Figure 1. Three
orthographic views were required to obtain the
fourth view which is a trimetric projection,

In Table 1, columms 1, 2, and 3 a similar tri-
metric projection could have been constructed
with two planes of the cube foreshortened exact-
ly 25° and 30°. The third plane would have been
foreshortened 49°6'. This is much closer to the
desired 50° ellipse guide angle than the plane
in Figure 1 which has a sight angle of 52 de-
grees when graphically constructed due to error
in construction. In addition, the trimetric
projection whose principal planes are foreshort-
ened 25°, 30°, and 49°6' could have been drawn
to a larger scale since no additonal views were
necessary.

A program and subroutine, named SUBROUTINE
ELIPSE, was written to calculate the sight angle
(ellipse guide angle) for one visible plane of a
right prism given the sight angles for the other
two planes. The two sight angles were required
to be non-zerc and their sum be less tham 90° in
order that the three planes be visible. The
terms used in this program were named tc relate
the graphical construction shown in Figure 2A
and 2B.

Engineering Design Graphics Journal, Fall 1974
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GUIDE
PROJECTION

A main program was written to print Table 1
using SUBROUTINE ELIPSE as a subprogram to print
the results in degrees and minutes, see Table 1,
columns 1 through 6. For example, in Table 1,
column 1, the height axis was tilted forward
10° which established the top plane ellipse
guide, or sight angle, as 10°. With the height
axis at 10°, the right axis was rotated about
this height axis at 5° increments, starting at
16° and ending at 75°. See Table 1, colums 1,
2, and 3. At each 5° increment the computer
calculated and recorded the direction of the
axes with respect to the horizontal and the
scale factors for their projections., Tt was de-
cided that the angle for the three axes would
best be referenced to the true length line in
the top plane or to a horizontal line drawn at
the point of intersection of the axes. These
axes angles shown in column 4, 5, and 6 in Table
1, are defined in relation to the horizontal.
SUBROUTINE ELIPSE alsc calculates the scale fac-
tor for each axis, columms 7, &, and 9.

The statements used in the SUBROUTINE ELIPSE
are described below and the terms used in the
statements are shown in Figure 2A and 2B.

Statement
Numbexr

22  Assigns a real name to the variables
listed,

23 Assigns the value to data radian.

24  Determines the projected length of LO3
(height line 03), where ELIPS1 is the
ellipse guide angle for the top plane
and the forward tilt angle of the height
axis.

25 Determines the projected distance of line
OT, where ELIPS2 is the ellipse guide
angle for the left side plane and the
angle the right axis makes with the plane
of projection.



Figure 1: Determination of ellipse guide
angles for axonometric projection using the
traditional auxiliary~view method,

FLLIPSE GlIDE THEORY

Table 1: Axonometric projection data as deter-
mined by a computer program.

A = L ¥
1 2 3 s S & 7 8 9
TOP-ELLIPSE LEFT-ELLIPSE RIGHT-ELLIPSE HETGHT DEPTH WIDTH VERT. AXIS FIGHT AXIS LEFT AXIS
ANGEE ANGLE ANGLE AMGLE ANGLE ANGLE SCALE SCALE SCALE
DEG MINM DEG .MIN CEG MIN DEG MIM CEG MIN DEG MIN FACTOR FACTOR FACTOR
i0 @ 10 0 75 &7 90 0 1 47 44 T Q.985 0.985 Q246
10 0 15 0 71 50 g0 0 2 42 3z 31 0.98% 0.966 0.312
io 0 20 0 67 27 90 0 3 41 25 7 G.985 0.940 G.384
Lo © 25 0 62 49 0 0 4 43 20 5 0.985 0.906 G457
19 0 30 0 58 3 90 0 5 51 16 25 0,985 0.866 0.529
1o o 5 0 53 11 G2 0 T 6 L3 37 0.985 0.519 0.599
10 © 40 0 48 15 0 0O g8 31 L1 24 0.985% 0.768 0.666
10 0 45 0 43 16 0 0 10 9 9 23 0.985 0.707 0,728
10 0 50 0 38 14 90 2 12 8 T 59 0.985 C.043 0.785
0 0o 55 0 33 8 50 0 14 35 & 37 5.985 0.574 0.837
10 © 60 © 21 58 S0 0 17 47 5 22 0.985 04.500 0.883
15 0 15 0 68 32 90 0 4 T 42 56 0.966 0.966 0.366
i5 0 20 © 64 36 50 0 5 36 34 21 0.966 G940 Q.429
15 0 25 ¢ 60 18 960 0 T 11 28 1 0.966 0.906 0.496
15 0 30 0 55 44 90 0 a 54 23 10 0.966 0.866 0.563
15 0 3% 0 51 0 90 0 10 49 15 20 0.9566 . 0.819 3.629
15 0 40 ¢ 46 8 30 0 L2 60 16 11 0.966 Q. T66 0,693
15 0 45 0 41 9 0 0 15 33 13 33 3.9656 G.707 Q.753
15 © 50 0 16 3 S 0 18 37 11 15 0.966 0.643 0.809
15 0 55 0 30 47 gc 0 22 30 9 11 0.966 0.574 7.85¢9
15 © 60 0 25 20 90 @ 27 39 117 Q0.966 D.500 0.904
20 0 20 O &1 4 30 Q T3t 41 12 05940 (2940 0.484
20 0 25 0 57T 4% g0 © 9 46 34 11 T3.940 0.9006 0.544
20 9 30 0 52 43 90 0 12 8 28 33 0.940 0.866 0.606
20 0 35 0 48 6 g0 0 14 46 23 56 0.940 0.819 Q.68
20 0 40 0 43 16 G0 0O 17 47 20 2 0.940 0.766 0.728
20 0 45 0 38 14 90 0 2L 21 lg &40 0.940 0.707 G.T85
20 0 50 ¢ 32 58 20 Q 25 42 13 39 0,940 G.643 0.839
20 0 55 0 21 25 90 0 31 19 10 53 0.940 Q.5T7% 0,888
20 0 &0 0 21 23 50 0 39 5 8 12 0.940 0.500 0.931
25 ¢ 25 @ 53 18 0 0 12 34 39 43 0.306 0.906 0.598
25 Q 20 ¢ 49 6 90 0 L% 37 32 15 0.906 0+866 0.655
25 0 35 0 44 34 30 0 19 3 27 20 2.904 0.819 O.7L2
25 0 40 0 37 43 g0 O 23 2 22 47 2.206 0.766 0.769
25 0 45 0 34 32 90 0 27 48 13 43 0,906 G.707 0.824
25 0 5¢ 0 23 58 90 O 33 46 14 58 0.906 2.643 6,815
25 0 55 0 22 49 90 0 41 A4S 11 1% 0.206 0.574 H.922
25 0 &40 0 15 30 a0 0 53 52 T 26 0.506 0.500 0.904
30 0 1+ I 44 60 30 o 19 28 35 16 0.866 0.866 0.707
30 0 35 0 40 27 0 0 23 51 29 30 0. 866 0.819 0.741
30 0 40 0 35 29 50 0 28 59 24 18 Q.866 J.760 0.814
30 0 45 0 29 60 S0 Q 35 Le 19 28 C.866 0.707 0.364
a0 ¢ 50 ¢ 23 50 90 0 53 29 14 46 0.866 0.6 0.915
30 0 55 0 16 19 30 © 55 32 9 4% 0.866 0.574 0.950
35 0 35 0 35 47 S0 0 29 22 ic 19 0.819 0.519 0.811
35 0 40 0 30 3t 90 0 "35 59 24 23 0.819 D.766 0. 861
35 0 45 0 24 26 S0 O 44 27 18 33 0.819 0.707 0.910
35 0 50 0 16 52 890 O 56 34 12 15 0.819 0,643 0.957
40 0 40 0 24 38 R1o] 44 45 27 37 Q. 766 0.766 0.209
40 O 45 0 17 8 30 0 57 & 60 Qe 766 0.707 0,554

Engineering Design Graphics Journal, Fall 1874
12



[

)
L

Figure 2: The geometry used for preparing the

computer program,

Figure 3: The wvariations of pictorials that can
be drawn using the same axes and ellipse
angles,
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‘26 Determines angle Theta in radians.

27  Determines angle Theta as the angle which
the right axis (0-2) makes with the hori-
zontal true length line 2-1,

28, Calculates the length of line OH (LOH}
29  and 2H respectively.

50, Calculates the angle Alpha in radians,

31 then converts to degress which is the
angle the left axis {(0-1) makes with the
herizontal.

32 LOTR determines the length of line OTR.

33  ELIPS3 calculates the tangent line OTR
divided by line OP where OP is equal to
unity.

34 Assigns the height axis 90° to the
horizontal.

35, Determine the scale factors for the
36, height, right and ieft axes respectively.
37

The trimetric projection in Figure 3(a) was
drawn from the data given in Table 1. This same
trimetric projection could have been rotated as
shown in Figure 3 (a through g). This is to em-
phasize the versatility of the data in Table 1.
For example, the three sight angles 15°, 25°,
and 60°18' appear only once in Table 1 for
brevity. The many positions shown in Figure 3
are left to the discretion of the reader.

Table 1 would have been much longer had all ax-
oncmetric projections, incremented at 5°, been
recorded.

The true length lines, shown in Figure 3,
were drawn to align the major axes of the three
ellipses. If it is desirable to omit the true
length lines, the minor axes of the ellipses
could have been aligned parallel to the axis
not bounding the plane of the ellipse.



F/EGTEST JO8
F/=PASSWIARD

(YJB?.5Z*A.*‘O5-1;DUv'SCHAFER TESTING!
s s e s e fe o o o el e oo e e e o o R s o ok ol R o o e o s ok o ke e e o ok e o e ok

fFHWATFIV
{==——=MATN PROGRAM T PRINT A TABLE USING SUBROUTINE ELIPSE.
1 DIMENSIGN DEG{Gls ICEG(EY, THMIN(S)
2 WRITE(G6.600) (ICOL, ICOL=L, 9]
3 DD 30 IELIPL = 10, 40, 5
4 WRITE(5.,60L1)
5 LIM1IY = 85 - IgLIPl
& PO 20 TELIP2 = IELIP1, LIMIT 4+ 5
T NEGE{LY = FLOAT( IELIP1 )
8 BEG{2) = FLOAT{ IELIP2 )
9 CALL FLIPSF( DEGI(1), DEG(2),
DEGI3)s DEG(4}s DEGIS)s DEGIS), SF1ls S5F2y SF3 )}
10 DO L0 1L = 1y 6
11 IDEG(IIY = INT{ DEG{LI) )
12 IMINAILY = IFIX{ Q.5 + 60.0 % AMODIDEG(1[).1.0) )
13 10 CONTINUE
14 WRITE{&6+601) ( IDEG{IT)s IMINUIE}, II=1,6 }, SFl, SF2, SF3
15 20 CONT INUE
16 30 CONT INUE
17 STOP
16 600 FORMAT({1Hl,y S{1T7+6X)y/+118H TOP-ELLIPSE LEFT-ELLIPSE RIGHT—-ELLIPS
+L HE [GHT DEPTH WIDTH VERT, AXIS RIGHT AXIS
+ LEFT AXIS « /¢ EH 4 6(13H ANGLE Ye 3113H SCALE
+3Y. / 6113k DEG MEIN )y 3{13H FACTOR ¥y N
19 601 FORMATILH o 6016403 +4X) s 3{FP.3,4%) 1}
20 END .
21 SURROUT INE ELIPSEL ELIPSL, ELIPSZ,
ELIPS3, AXISle AXIS2, AXIS3, SFl, SF2, S5F3)
C—————GIVEN THE SIGHT ANGLE OF FLLIPSES ON TWD FACES OF AN AXONOMETRIC
C————- PROJECTION OF A RIGHT ANGLE PRISM, SUBROUTINE ELIPSE WILL RETURN
L THE SIGHT ANGLE OF TRE THIRD VISIBLE ELLIPSE. ELIPSE WILL ALSO
{————= RETURN THE ANGLES OF THE THREE PRIMARY AXIS WITH THE HORIZONTAL,
C~=———AND THE SCALE FACTOR FOR EACH AXIS.
22 REAL LG3, LOVs LOH. L2H, LOPL13
23 DATA RADIAN /57.29578/7
24 Lao3 = COTAN{ ELIPSL/RADIAN
25 Lot = TAN{ ELIPS2/RADIAN
26 AXIS2R = ARSIN{ LOT/L0O3 )
27 AXIS2 = AXIS2R = RADIAN
28 LOH = TAN{ ELIPSL/RADIAN 1
29 L2H = TAN{ AXIS2R. } * ([ LOH+LO3 )
10 AXIS3R = ATANU LOH/ALZH )}
11 AXIS3 = AXIS3R * RADIAN
32 LOPL13 = SIN[ AXIS3R )} * L0O3
33 ELIPS3 = ATAN( LOPL13 ) % RADIAN
34 AXISL = 90.0
35 SF1 = £05({ ELIPSL/RAGIAN )
36 SE2 = COS{ ELIPS2Z/RADIAN )
37 SE3 = C0S{ ELIPS3/RADIAN )
38 RETURN
39 END
//EDATA

Table 2: The computer program for calculating
the ellipse guide angles and the axonometric
axes,
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CONSTRUCTING
AXONOMETRIC

SCALES

By John Denison

Paris Junior College

In drawing axonometrics, one of the first
and most important aspects to consider is the
construction of proper scales for the axoncmetric
axis used. In explaining this concept to stu-
dents, I have found that any axonometric scale
can be found by using this simple approach.

Not only does it give them a good working know-
ledge of descriptive and plane geometry, but al-
so affords them the knowledge they will need when
they enter the world of work.

Examine the axonometric axes, OA, OB, and
OC shown in space A of Figure 1, and consider the
required problem of determining the scales for
these axes. Note that the angles given can be
any angle, and because of this, it is possible to
find scales for any of the three types of axono-
netric drawings: isometric, dimetric, or tri-
metric.

The true length line is of primary consid-
eration: any line perpendicular to a receeding
axis is a true length line. Examine line CgBp
in space B of Figure 1 and note that it is per-
pendicular to line OpAp. This is alsc true of
line AgCg which is perpendicular to OgBp and line
ApBp which is perpendicular to OpCy.

Recall in basic assumption that any object
will fit into a sphere if the sphere is big e-
nough. Now, put the theory to test by bisecting
line ArBp, which represents line ApBp, and scribe

a semi-circle. When point Op projects through the

semi-circle in the top view, this will be peint
0T in the top view. Because there is a line
formed from ApRQOp this same line will also be

Engineering Design Graphics Journal, Fall 1974
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C A

Figure 1-A: Any three axonometric axes are
drawn,

Tigure 1-B: A line is drawn to intersect two
axes and to be perpendicular to the third axis.
This is repeated on each plane.
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Figure 1-C: A semi-circle is constructed as a
top wview using AB as the diameter,

Cr D

Figure 1-D: Point C is found on the arc for
establishing AOB, These true lengths axes are
divided into equal divisicns,

e

Cpl

Figure 2: The left side view is constructed to
locate divisions on the vertical axis.

shown in the top view as line ATOT. The same 1s
true of line OpBp. If the opposite of ATCT and
By are drawn and the other half of its circle is
drawn, the cube will fit into the sphere.

In space D, consider that lines OpAT and
OTBT are the true length edge views of any sur-
face no matter how big it may be. Because of this,
any unit of measurement laid off will be true
tength on this line. However, if the points are
projected to the front view, this will have auto-
matically established the scales used in drawing

any object using this particular axis. To find
the scale on line OpCp, merely draw the right or
left side views as is shown in Figure 2,

To be able to think constructively is one of
the primary qualifications that American business
and engineering firms are locking for in graduates
of higher education. Not only does this problem
afford a good review of basic principles of gra-
phics, but the end wesult is a usable set of
scales that can be used as helpful aids in the
construction of axonometric pictorials.
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Clair M. Hulley
University of Cincinnati

SCALES AND
ALIGNMENT

CHARTS USING

A DIGITAL PLOTTER

PART 2

The nomograph involving the elliptical tri-
gonometric scale (Figure 1} is a solution for
the equation:

X= (SIN{ Z )*COS(Y))/(COS(Y)-CCS(Z))

In the design determinant this becomes:

X 0 1
0 COS{Y) 1l= 0
SIN(Z)  C0S(Z) 1

These six functions are then defined and
stored (Table 1). The scale factors of 0.5 and
0.25 in the CALL CRVSC statements for X and Y
scales allow the chart to be magnified unequally
in the X and Y directions and equivalent to di-
viding the first and second columns of the de-
sign matrix by these factors.

- If oblique coordinates are desired the ne-
cessary trigonometry is entered in the defini-
tions of the functions.

As a thorough test of the program logic a
chart involving the folium of Descartes was
constructed.

The form of the standard matrix for one
curved scale and allowing for the introduction
of various modulii for the X scale (MX) and Y
scale (MY) is:

0 A 1

1 B 1|=0

C D 1
where: A=MX* f(X), B=MY* f(Y),

C=(MX*Z1)/ (MY-MY*Z1)+MX*Z1,
D=(Z2*MX*MY) / (MY-MY*Z1+MX*Z1)
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The functions were left in this form in the
pregram to prevent confusion and also to avoid
an indeterminant form which results in the
simplification if applied to this problem.

The ratio of the moduli MX to MY in the ex-
ample was §.5.

The equation for this chart Figure 2 is:
Y= (XZ¥** 3= Z¥*2- X*Z+X)/(-Z)

The values of C and D in the matrix for the
curved scale then are: C=Z/(1.+Z**3) and
D=Z*Z/(1.+Z%*%3),

When these values are substituted in the
matrix {Table 2) and the modulus ratio of 0.5
is used the functions are:

A=Z, B=Z, C=(Z/(1.+Z2%*3))/(.5+.5*(Z/(1.+Z*%*3]))
and D=({.5%Z*Z) /(1. +Z%*3)) /{.5+ . 5% {2/ (1. +2**3)))

To utilize an 8-1/2 X 11 paper efficiently
the call to CRVSC was made with the scale factors

of 0.25 except for the Y scale which had a factor
of 0.5 because of the larger modulus.

X=(QIN(Z) =COS (Y)Y~ (COSLY) -COS(Z7))
o

10

Figure 1: An elliptical nomograph.



C THE FLINCTIONS STORED ON DISK WERE AS FOLLLOWS- ..

FUNCTEDN FXFZ1(2)
FINCTION FYFZ1(Z)
FLANCTION FXFZE(Z)

FUNCTION FYFZ2(Z3
FYFZ2=C05(Z#3+- 141531204 )
FLINCTION FAFZI (L2
FrRFZ3=5IN(Z#»3-14153-180~)
FLINCTION FYFZ3(Z)

HE. EXTERMAL FLINCTIONS STORED Ot OTSK WERE:«» - -
FINCTION FXFZ4(Z)

FLINCTTION FYFZ4 ()
FLMNCTIDN FXFZS(2)
FILNCYIEN FYFZS(2)
FYFZS:

FUNCTION FXF25(Z)
FHFZE= (Z/ (L +Zo=3) ) A ( S+ -Fe (ZA(L-+Zun3)))
FUNCTION FYFZS12Z)
FYFZE= | "SuZnZ  (L-+Zr=3) )/ (-F+-5a(Z-(1-+Z»=3T)))
s OB
=ECUAT (PLOT 2 PHALT) 5 (ED-FLOT)

FYFZ3*COS (ZeF 141527180+ ) - FOR
s JOB =ONEWORDINTEERS
7~ FOR wLTSTALL s
“WIN‘TEEERS = TOCS (AASSFRINTER AR FLOT TER
+I0CS (1138PRINTER » CARD) b e A el .
EXTERNAL FXFZLrFXFZ2+FXFZSFYFZL1sFYFZEFYFZ3 WRITE (72}
C SAMPLE PROGRAM WITH INPUT FOR ELLIPSE NIMOSRAM- - 1 FORMAT (*X*)
CALL, CRVELC(C» sBB0+ » » Sy +25,FXFZ3:FYFZ3) ﬁﬁ#@ﬁﬁgﬁ“5"e”'ﬁs"as'°*
CALL CRVEL (D+ 3280+ » -5 - 25 FXFZ2sFYFZ2) FORMAT Lo 7 )
CALL CRVEC(-2512-5 =53 +25:FXFZLFYF2Z10 CALLFCHAR (155 -5 +ESr «2510+)
CALL CRVEE - Se2 5«5y » 25 FXFZLFYFZL) FORMAT ("Z7)
CA NLPEN(L) WRITE (723)

CALL PLOT(OQ=530-53-3)

CALL CRVEC(-A=r1-1+25 -2Fy FXFZa2FYFZ4)
CALL CRVSC(—2=r2+1+25 s D00y FXF IS F YF Z3)

CALL EXIT CALL. CRVSL (-2« +8- - &5 - 500 P ZGF YFZ5)
[ ] . CALL. CRVEC(~B»»—1.5 « 55y 25 FXF 25 FYFZE)
s XEQ CALL CRVEC (-8 3 ~1 5y « 25, B FXF 2B FYFZE)
=] CALL CRVELC (—«217 -1 r 253 «25sFXF ZEFYFZED
40. a. 4 u -1 ST
S0- L a R ~1 s XEQ
100- - 2 N -1 o e ) L .
160- - g =3 -1 . - .
=1 O 4 N 1
200. 2. 4 o} -1 i o a o i
o680 - 1~ =] L -4 1
= =8 05 i N 1
10 S- 1 N -1 2 ., u n N
20, Fe i L -1 4
50- 2 4 . -1 —a. -5 1 R o -8
20 1- = L -1 © -3. 2 4 R a 5.
100 1- g N -4 -2 -1 a R o -a
430 1. =] . -1 1.5 <05 1 N i -a
a
160- 2. 4 L -1 ~1.5 .1 4 u 1 -8
160 . Ha 1 N -1 5
-1 QL s [=] i
. . -5 e 4 =} 1
EJ. 2 4 D 1 1.- -5 1 R 1
3. «1 =) u Q -8
=5 05 9 N 7. .5 1 R e -8
Table 1: The program used for plotting the Table Z: The program used for plotting the
nomograph shown in Figure 1. nomograph shown in Figure 2,
1.0 2.0 Because of the unusual nature of the curved

scale a large intermix of smaller labels, no
label, left, right, up and down label commands

s were used to demonstrate the flexible nature
of these subroutines.

The Z scale has the Z=0 value at the origin
1. as well as Z= +infinity and Z= -infinity there
also.

It is interesting to mote that unequal modu-

0.5 11 tend to reotate the positive loop clockwise
and the asymptote of the negative values counter-
clockwise.

0.0

If you wish to check the chart: let X=0.4 and"
Y=0.6 then the three Z roots are -0.5 (off the

i
o
1
1

0.2 7 chart to the left) and Z=1. and Z=2. You will
" 3_ -0-5 note major tick marks have a little ink circle
] at the center to make them easier to identify.

% 04: Y If the chart involves two curved scales and
053 . e it is difficult to transform to standard form I
-0.51 frequently calculate the chart in three dimensional
e matric form and send it to a subroutine to plot out

E2 1.5 a pictorial in two dimensions for the plotter.
~0.8
The 1listings for the subroutines were written
0.8 and statements piaced in sequence using the DATA
10t 2.0 PRESENTATION package of I.B.M., modified to Tun on

a Calcomp 718.

The listings for the programs were also plot-
ted on the plotter since a lineprinter listing
frequently is impossible to reproduce.

Figure 2: A curved-line nomograph.
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Design for the donor

A design team from the Rhode Isfand School

of Design proposes simplification of the process

of mobile blood collecting to make it more efficient,
more comfortable and more understandable

for both donor and staff.

Marc Harrison
Chairman, Industrial Design Program
Rhode Istand School of Design

Duringthe 1970 annual meeting of the Mas-
sachusetts Red Cross Blood Program, Mr.
Jack Henry of the American National Red
Cross Blood Program, Washington, DC,
outlinedthe future planning and policy di-
rectionsthe blood program would inevita-
bly take in order to meet the growing and
changing needs for blood. His thesis re-
quired a major revision of our fayman’s view
of blood programming. Until thattime, it
had appeared to us that the blood pro-
gram’s needs were in the area of large vol-
ume growth. Quantity, we had thought, was
the key word. The designer’'s role would be
finding improved techniques and equip-
ment that would facilitate both speed and
volume collection.

Henry's concept, however, suggested a
more subtle view. Although notignoring
natural growth of demand, he envisioned
thatthe blood program’s problems would
have to be solved through comprehensive
andeffective blood management tech-
niques other thanthose in effect. The pro-
gram now has the capability to cope with
the total volume requirement over any given
vear, whereas, the real crisis appears to be
theinability in stabilizing and maintaining a
steady flow of blood, of specified and re-
quired types, upon demand.

While bicod program administrators
dream of dependable and controlled supply
of donor blood with justthe right amount
andtype for fluctuating needs, most blood
programs face serious and crisis leval
"'peaks-and-vaileys and feasts-and-fam-
ines.” These crisesare dueto local and
seasonal factors as well as other unfore-
seeabie events,

Itis assumed that specialized adminis-
trative techniques and programs could help
resolve the supply and demand prdblem.
Computerdcnor and blood type classifica-
tion and retrieval, and comprehensive do-
nor mobilizaticn pregrams to insure blood
donations when needed, are two avenues
ofapproach. Yet, in response to the latter,
the evidence that one infour donorsreturns
is a disturbing statistic unacceptable if com-
prehensive blood management is to take
place. The legical extension of this would
mean that blood programs would progres-
sively have to expend more and more time
and resources for the purpase of recruiting
one-time donors.

During the same meeting in Washington,
four Rhode isiand Scheol of Design indus-

trial designers presented a criticalthesis in
the form of a slide show on mobile blood
collectingtechnigues. The general view of
the study was that the low donor return
problem is intimately tied to the quality of
the donor experience as presently prac-
ticed . The study pointed out thatin many
small but significant ways, the last person to
be considered in the planning, procedures,
choice of equipment, and general day-to-
day operation of blood ceollecting is the do-
nor and his speciai needs. In fact, it would
aimost appear that the blood program con-
spires against the donors’ sensibilities and,
therefore, tends to self-defeat its own goals.

The study stated that while members of
the blood collecting staff accompiish their
difficulijob with dedication, profes-
sionalism, and proper medical and legal
procedures, they do so against extremely
heavy odds and in spite of the conditions
and equipment required for use. During its
study, the design team became progres-
sively impressed by the spirit and ingenuity
ofthe collecting staff whe managed to do
axcellentwork in spite ofimposed limita-
tionsin the situation.

Donor advocacy

The design team felt that the outmoded and
cumbersome equipment, procedures, and
general “style” ofthe biood program in the
public's view appeared to be secmewhat ac-
cidental. The equipment was uncomfort-
able, old-fashioned, sterile and fragmented
in spite of the good-intentioned attempts by
the blood program. The team considered
thatits contribution might be in the area of
donor advocacy, concentrating systematic
efforts in identifying ways to improve the do-
nor's totat experience while in the hands of
the Red Cross Blood Program.

The study also showed thatthe first-time
donor, under present methods, is more of-
tenthan not left alone with his anxiety; he is
physically uncomfortabie and he walks out
with little more understanding of what the
blood program is ail aboutthan when he
walked in. In spite of the best efforts to im-
prove the situation, the existing equipment
and procedures in themselves prevent the
desired effect of donor comfart.

Foltowing this early study group which
had made sometemporary design sugges-
tions, another and larger design team was
formedto examine these precepts and, in
addition, evaluate in greater detaitthe oper-
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Opposite

The exisiing central supply systam and the handling
fechnigues leave much fo he desired. The present
equipment is a conglomeration of odd sized, cum-
bersome baxes. The boxes, due to their size and
weight, take inordinate battering. The large storage
boxes tend fo be inafficient; they are rarely com-
pletely iilled. The supplies are packaged to faciiitale
quick use, but in actual operation the staff has to
spend additional time fo unpack, sortand organize
all supplies. and miove them to the site. The items are
often not packed according to which stay on the
truck and which have to be replaced,

2

Taken as a whole, the present arrangement is char-
acterized by a "'start-stop " type of activity. While ful-
fifting a present need, this arrangement constitutes
physical and psychological barriers to the desired
flow of the donor and adds to the visual disorder,



Design for the donor

Meescoesee

The revised plan which shows the new system con-
cept developed by the design team noticeably re-
duces the number and type of objects required in a
coflection setup. Several major changes in proce-
dure have been indicated. These include: seif-regis-
tration by the donor. a continuous audiovisual
(blood use. history. eic.) presentation which the do-
nor sees before he actually donates and a madical
check which includes taking the temperature with
the use of an electronic thermometer. Careful exam-
ination of this plan shows the proposed system oper-
ates as two complete collection setups, thus hope-
fully providing a smoother and faster experience for
donor and staff.

ation of mobile blood collecting , identifying
the contribution design might make. Con-
sidering the goals described by Henry and
other blood program people, the new team
visited several regional blood programs and
worked at mobile blood collecting for sev-
eral months. Extensive slide, stop-action
movies, and other documentation were de-
vised to trace and track supplies and every
ltem and piece of equipmentand to identify
the actual work operations ofthe staff. The
purpose was to determine where double,
triple and often quadruple handling of items
occurs and to speil outin whatareas
streamlining and more efficient technigues
couid be instituted.

One dominant goal

Thetotal flow from heome base, central sup-
ply, loading and unloading, setting up at the
site, overall procedures, packing up and re-
turning were also documented. The data
culled from this was put into perspective by
juxtaposing against one dominant goal and
question. How does operation individually
and collectively affect the first-time donor
during his visitto the collecting site? The
design team, with more time, was able to
identify the disquieting effects of the
fragmatic techniques and equipment in use
in greater detail.

Existingmethods can be characterized
as having no clearly understandable system
or form. The elements that make up the mo-
tile cotlecting unit emerged from World
War |l as historical curiosities, each with its
own peculiar logic and self-serving needs.
items do nctmatch in size orquality and are
not weighed in terms of their respecitve im-
portance or priority.

In operation, the collecting unit provides
the donor with few clues to what is reaily go-
ingon andwhy. Heis ushered through mul-
tiple steps with vague waiting periodsin be-
tween. He meets several interviewers,
nurses or volunteers, each handling a frag-
ment of thetotal operation. These frag-
ments, while understandable to the staff
member, are often ariother confusing ele-
ment for the donor. The registration inter-
view, temperature and medical checkup
stations are rarely clearly identified, requir-
ing the donor to ask directions. Signage for
the donor is often makeshift—on backs of
posters or cardboard—Ileaving the donarin
a confusing environment indiscriminately
composed of beds and people.

Furthermore, the donor beds are basic-
ally uncomfortable, requiring the donorto
stare attheceiling and to use his arm be-
hind his neck as a piliow to allow him to see
whatis going on around him. The beds, due
to the usual damage caused by loading and
unloading, become ragged and often tear
donors’ clothes. The beds are high andre-
quire the addition of a step stool for each,
thus adding more ftems to be handled. Up-
holstery materials are drab, uncomfortable
in hot weather and costly and time consum-
ing to repair. Finally, the large variety of
sizes and shapes of cartons, boxes and
other items manhandled into the coliecting
site usually ends up as an unsightly moun-
tain of clutterin a corner.

Reportedly, the height of the bed facil-
itates operations the nurse must accom-
plish while standing; however, the combi-
nation of the bed design, the blood scale
design and the location of nursing station
suppliesrequires inordinate bending,
reaching, walking, focusing, etc. None of
the items has been designed in terms of the
others for actual all-day use. In crderto
handle the growing waste products gener-
ated by more disposable items, each three-
bed unit reguires waste bins, further adding
to floor clutter—not to mention handling
and inventory.

Constant handling
Although every bleod center maintains ex-
tensive central supply operations designed
to package supgplies for ready use inthe
field, in almost every instance the staffin the
field has the additional burden of double
and triple handling of supplies and equip-
ment in order to do the job, expending
energies which could easily be handled by
central supply. Thusthe accumulated con-
fusion and fatiguing eftects upon the col-
lection team and the lack of cohesive and
streamlined procedures throughoutthe
day, inevitably take their tollon members.
They, in turn, less effectively cater to the do-
nor's need for reinforcement, education
andthe alleviation of his fears. Enthusiasm
and care, which the dedicated nurse would
like to put forth, run thin after a day of
standing. Backache from excessive bend-
ing to manipulate the scale and blood bag
and many other superfiuous manipulative
operations further accentuates the nurse’s
physical fatigue.

Perhapsthe process one could take as
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4
Under the current system, no standard ways have
been instituted fo lift, load and unicad these many
fterns in the feast possible trips. The iterns are bulk
leaded in the trucks and reguire excessive double
and tripte handling.
56
The design team selected the Herman Mitter Co 7
Struc System as a comprehensive central supply
and defivery system. Storage lockers can be readily
maved by a wheeled dofly. All of the drawers, trays,
and details are modular and interchangeable with
the experimental supply carts.

The carts, if filled with rationafly established types
and amourts of supplies, can reduce shifting of

items from one place to'the other, The carls have
tambour doors to protect the contents from weather
and can be locked for security. By using these caris
and drawers and establishing a specific place and
sized drawer for each item, the volumes would be
better utitized.

All of the materials of the systerm can be sanitized
and can withstand heavy usage. The drawers of the
systern are significantly more durable than metal
ones, and the color is integral
7,8
Application of the Red Cross Blood Program sym-
bol, 8, would also help to identify the staff member,
Standard placement of nameplates and AN badges
should be adopted,

Graphics Journal, Fall 1974
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11-13

in the experimental registration station the Co/
Strue supply carts become muftifunctional at the
site. Donors. fully capable of filling out the forms
tharmselves, do 50 on graphically revised, sasy-lo-
read forms. A Red Cross stalf member stands by to
clarify questions and o do screening.

With the Co / Struc supply cart, supplies come 8ys-
fematically packed for immediate use. aliminating
unnecessary setup manipulation. Aiso, the supply
and work areas are clearly separated. The work area
is srall enough fo eliminate ambiguity about the do-
nor positioning to the nurse, a position perpendicu-
larto the nurse has bean deamed best, yel positions
can he easily alterad on the special stools.

g, 10
The present registralion system is dependent upon
the furniture supplied by the sponsoring site. Ateach
site, the medical history setup must be adapted o
new table and chair conditions, The usual tables and
chairs impose sealing relationships of the donor fac-
- ing the nurse and siightfy off to one side. This re-
quires awkward movementto accomplish the hemo-
goblin test and other operations,
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model for mobile blood collecting would be
airtravel. The passenger in his seat is the
focus of ali activities—travel and safety edu-
cation, comfortable furniture, limited variety
offorms, uncluttered environment, music,
colorand texture, are all planned to make
the traveler physically, visually, tactfully and
mentally comfortable in a highly charged
and dynamic activity. Everything, including
~ thestyle and appearance of the staff, is
planned to reassure the traveler, to alleviate
anxiety and to express competence and
professionalism. Above all, the traveler
feels as if he isbeing catered to and that the
staffknows what it is doing and s using the
latest technology. Could not the blood pro-
gram adopt some aspects inkind, that is,
develop a total approach to answering do-
nor needs?

Design priorities

Todo thisthe design team setthemselves
the following priorities as a guide for ac-
complishing the preliminary design work:

¢ Thatall of the items and procedures of
mobile blood collecting be organizedinto
visually understandable and simple looking
and acting systems. That color, forms,
shape, and detaiis all relate to each other
whenever possible. That there be a concen-
tration and consolidation of functionsto re-
ducesteps and to reduce numbers and
kinds of equipment, striving for multiple use
whenever possible.

» Thatthe entire system contribute to per-
mit closer and extended personal contact
between nurse and donor forthe goal of im
proved donor education.

» Thatthe donor meet nota loosely knit
group of nurses, volunteers and aides dur-
inginterviews, but several clearly defined
professional staff members at advertised
posts. (At some donor sites, we noticed
more volunteer workers than donors, con-
tributing to the donors’ confusion.) Volun-
teerworkers can have importantimpact in
areas other than amidst the donor beds,
such as in central supply, canteen, etc.

* Thatthe staffin the public view adopt re-
lated clothing standards of color, texture

- anddetailing. (Career apparel of airline per-
sonnel permits wide style selection, while
unmistakable clues identify the refationship
tothe whole.)

» Thatthe overkill of supplies and equip-
mentbrought to the donation site, which
must be unpacked, sorted and repacked,

14

The range of types of clothes are refated by the use
of standardized red, blue, and white, and the selec-
tion of certain weaves and textures. In addition a fim-
ited range of defaifing, piping. buttons, pocket apph-
cationand location, and golf pleat back fo permit full
armswing, etc., could also tie varled outfils together
as parts of an overall style. The appare! should be
human engineered and work well in conjunction
with the nursing station siool and the tools required
in everyday operations.

22~

27"
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Ta

After sxtensive research and observation through &
variety of media such as time lapse and stifl photog-
raphy. the nurse's activities during venipuncture
were found to consist of an average of eighty distinct
movements. Of these eighty movements, 50 percent
involved fulf bending at the waist, Of equal impor-
tance, it was found that the movements took place
over the entire length of the bed and nursing station,
Because the blood collection operation required
such an unorthodax amount of movement on the
part of the nurse, she would often set up what we
called "'nursing substations'' faped to the end of
each bed. Through the use of these "substations,”
the nurse was able 1o cut down her distance of trave!
considerably.

The operational and manipulative activities of the
nurse during venipunciure have been reduced 50
percent by the use of the experimenial system.
Bending has been efiminaled. The nurse is able to
establish her own reach limits by adjusting the arm-
resis and scales. Too! and supply containers on
the sides of the stool turther reduce fhe need for
lenig-range movemant, resuiting in an achivity car-
ried outin a small, controffed sphere of space.

be reduced whenever possible. That central
supply’s responsibilities be heavily in-
creased to produce truly ready-to-use kits.
Thatthe supplies required for each station
andjob be organized into a standard mate-
rials handling system which is directly re-
lated to the central supply design.

+ That the entire mobile blood collecting
unitbecome aclear evolutionary "“system’”
in which every item, procedure and attitude
wouid become a rational link of achain
whose purposeis to provide for abetter do-
nor experience. That as the system under-
goeschange, the donor experiencere-
mains the dominantconcept.

» Thatthe inordinate accumulated physical
demands placed upon the assistants and
nurses be compressed and simplified.

+ Whenever possible, install for testing the
latest applicable technolegical innovations
which could enhance the goals set forth
here. (Electronic thermometers, vital signs
monitors, one-solution preparation of the
venipuncture site, alternate methods for
cooling blood in storage containers and
portable audiovisual devices have been ex-
amined and included in the experimental
system for testing. Some ofthese if adopted
would have significantimpact upon the
procedures and woutd reduce timing and
handling problems.)

Systematic approach to problems )
The experimental system we proposedis an
attempt to answer the above conditions.
More important, however, we hope this ef-
fort reveals the need for comprehensive
and systematic examination of the prob-
lems and how to go about solvingthem as
revisions become necessary.

Individually, the members of the design
team acknowledge that this has been the
most perplexing, frustrating, and difficuit
assignment each has faced, yet, atthe
sametime, ithas also been chatlenging and
rewarding. The complex relationships of
people, equipment, facilities, staff, sup-
plies, inventory, etc., do not easily reveal
themselves and line themselves up in accu-
rate order of priority.

Credits

Exparimental Mebile Blood Collecting System, American National
Red Cress Blood Program.

Design: Marc Harrison, M. Edward Lawling, Per Hosl, Michael
Kreski, Peter Petrilli, David Rajeski, Charles Schralner forindus-
trial deslign, with the assistance of Pam Brackett, Laura Every and
Pat Ubaldi for apparel design, and Scott Miller and Verenica Miller
for graphic design.
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76-18

The new two-lounge setup is an attermnpt to make the
donor comfortable during venipuncture and to
economize on the efforts of the nurse. Of aluminum
tubular construction, the loynges have repfaceable
high tensita strength vinyl webs. Each lounge weighs
approximately 22 ibs. and has the abilify to stack for
ease of storage and carrying.

The design of the experimental donor lounge was
greatly influenced by the donors ' statements that
they were rendeared 'helpless' by the prone position
that they must assume. The design team felt that the
donor requires comfort, visual and verbal contact
with the nurse and feffow donors, and the ability to
keep in touch with what is going on.

17

Other design factors were incorporated to aflow
for easy lowering of the lounge back for countering
donor reactions. The loungs in the fow position pufs
the head lower than the feel. The lounges stack for
easy transport, and one lounge for each five or six
stacked would have built-in wheels enabling one
mobile assistant to move the lot.

The doubfe weave strapping provides exceftent
support and is probably stiff enough far cardiac
massage, it is eastly cleaned, and the open weh pro-
vides air circuiation, particularly during warm and
humid conditions.

The nurse’s position has been lowered to a seated
one in near proximity to the level and position of the
danor, permitting greater control of her activities.
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Design for the donor 19, 20 of aflowing the nurse to sit during the hours of veni-

The new armrest is an altempl to position the do- puncture activitias, with carefully planned suppiies
nor's arm in a comforfable, but fechnicathracctrale,  andwasie disposal placed at her fingertips, sig-
position for venipunciure. It has two double bar ex- nificantly reduces the waiking, standing. reaching,
tensions which are capabie of moving in a plane to bending, and focus change assoclated with the
coincide with the arm's natural mobiiity. In addition, existing methods. However, this device required in-

it acijusts fo height by moving up and down within the  novation In the area of the supplies for one day’s ac-
center post; the new blood scale is capable of similar - tivities.

movemants at the nurse’s conveience.

21, 22, 26

The combined functions of a stool on wheels, clip-on

nursing station supply pods and waste container. in

a single form, constitutes the most significant ele-

ment of the experimental system. The major change
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The cancept ofthe "'donor pack, " a completety
prepackaged, disposable ffem containing all of the
expendable items required for a single venipuncture
had to be geveloped. Stored in one of the “saddie
bags " would be an adequate supply of these donor
packs for a full day. The other saddle bag wouid con-
fain alf of the tools, recovery itemns, stc. which must
remain and aré notreglenished.

The donor pack in use is taken from the sadolfe
bag and cfipped on the clipboard which contains a
stepwaich, holds the registration forms and acts as a
lap work-surface. As the donor pack is used up, the
bload bag Is timed and informaltion is recarded on
the form. Afl of these activities are functions of the

23

clpboard. The stool, engineered with an eleven-de-
gree fromtal slopes, sUpports the nurse's natural
angle of wark.

23-25

The new blood chest was construcled from twa Co/
Struc drawers, making it compatible with all parts of
the system and giving it the strength, appearance. .
and durability inherent in the system componehts.
Mechanical fasteners have been eliminated and the

Integral color of the containers cannot peel. chip, or.

discofor, keeping maintenance o a minimurm.

The removable iid cantains two snap-in gel packs
positioned equidistantly above the biood. This ar-
rangement produces an equal cooling of all biood )
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packs and greater thermal efficiency of the chest. At
the end of the day, the lids from alf chests can he sfid
intoa Co/ Struc locker, rolled into & freezer. and
then removed frozen the following morning to be
snapped back on.

The Co/ Struc locker will accept three assembled
biood chests, allowing one man fo move forty-five
pints of biood at once. The chest's small size (ap-
proximately 40 percent of the volume and weight of
the old chast) makes it idealty suited for shuttles as
well as on-the-site storage of blood.




The preceeding article, 'Design For The
Donor'' by Marc Harriscn has been reproduced
with permission of the Managing Editor of Indus-
trial Design, George T. Finley. This article
appeared in the November 1973 issue of Industrial
Design.

We are grateful for the assistance and co-
operation that we have received from this ex-
cellent publication in making these reprints
available to our readers. Industrial Design
carries articles on numerous areas of design,
many of which would be applicable to classroom
uses. Such is the case with this article,

We feel certain that you will notice many
design problems that would be worthy of a class
assignment; and could only be solved with the
application of engineering design graphics and
an engineering instinct. Adequate information
in the article is provided as a background to
help your students understand the problems, needs,
and limitations. :

In addition to the mechanics of designing
the various components; there is an extensive
application of human factors to be considered.
These are factors with which the student can
Telate and obtain measurements to assist them
in formulating one of several design problems
included here.

We encourage authors to submit articles that
would present realistic design problems that
lend themselves to graphical solutions, and
are within the scope and goals of the engineer-
ing design graphics courses commonly taught in
our engineering universities. These articles
would enable us to broaden the content of our
publication in forthcoming issues of the Journal.

Ll ;ff: .from
allable Xerox
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Ann Arbor, Mich. 48106
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Robert D, LaRue, Ohio State University

Professor LaRue received his B.S. and M.S.
in Mechanical Engineering at University of Idaho
and is a registered professional engineer.

Bob has been an active member of the Engi-
neering Graphics Division since 1957. He was
Circulation Manager and Treasurer of the Engi-
neering Design Gragphics Journal and has served
Oon numerous committees within the Division, He
has played major roles as co-chairman of the
Design Display and also has served as co-chair-
man of the Self Study Committee. He is a past
Secretary of the Division and an active member
of the Computer Graphics Committee for several
years.

He is presently professor of PEngineering
Graphics at the Ohio State University.

SECRETARY -TREASURER

Paul DeJong, Iowa State University

Professor DeJong received his Bachelor's
Degree in Mechanical Engineering from Iowa State
University in 1960. He is a registered profes-
sional engineer in- Iowa and South Dakota.

He has had industrial experience as a pri-
vate consultant, design engineer, draftsman and
designer, and a cartographic draftsman.

Paul joined the Iowa State University En-
gineering Graphics Department in 1866. He is a .
co-author of Engineering Graphics and has make
many contributions te the Engineering Design
Graphics Journal.
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OFFIGERS

CIRCULATION MANAGER AND TREASURER
Clyde Kearns, Ohio State University

Professor Kearns received his Bachelor of
Chemical Engineering from the Ohio State Univer-

. sity in 1942, He joined the staff of the En-

gineering Graphics Department at Chio State in
1946 and has progressed through all ranks and
was recently named Head of the Department of
Engineering Graphics. He has had teaching as-
signments in the Department of Computer Science

‘and Chemical Engineering as well as Engineering

Graphics.

His industrial experience includes several
positions as- project engineer and design engi-
neer with companies such as Pennwalt Corporation,
Union Carbide, and North American Reckwell Corp-
oration.

He is the present Circulation Manager and
Treasurer of the Engineering Design Graphics
Journal.

He has been active in research developing
programs for computer graphics. He has been
active as an author publishing a number of
articles for professional journals.

DIRECTOR-LIASON .
Klaus Kroner, University of Massachusetts

Began his teaching career in January of
1950 at New York University as an instructor
of Engineering Drawing and Descriptive Geometry.
Held a similar position at the University of
Maine between 1955 and 1957. At present he is
an Associate Professor in the Civil Engineering
Department.

Professor Kroner has been a member of ASEE
since 1953 and has held several positlons in
the Engineering Design Graphics Division, such
as membership on Committee on Aims, Scope and
Status (1960-1963), Teaching Techniques Committee
(1960-1970}, Educational Relations Journal Ad-
vertising,
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MID-YEAR MEETING

The annual midyear meeting of the Engineering
Design Graphics Division will be held December
11-14 in Colonial Williamsburg, Virginia. Our
host committee from Virginia Polytechnic Insti-
tute and State University and the University of
Virginia have planned what promises to be one of
the most fascinating and informative conferences
of all time. Conferees will have the opportunity
to again relive the eighteenth century by touring
the nearly 100 acres of gardens and landscaped
greens which provide a harmonious surrounding
for the architectural beauty and simplicity of
Colonial Williamsburg's houses, shops, public
buildings, and dependencies, 88 of which are
original. George Washington, Thomas Jefferson,
Patrick Henry and other great Americans walked
the same streets and the tempce of that day lives
again in the printer, wigmaker, the miller, the
militia and others who actively and realistically
re-create the life and times.

Registration fees for both conferees {($25.00}
and wives {$15.00} include general admission to
Colonial Williamsburg, unlimited use of area
bus transportation, social hour, and lunch on
Thursday and Friday.

Weather in the area is usually mild at this
time of year, but our hosts caution us to bring
an overcoat. Snow is rare but not unprecedented.

All meetings will be held in the Williams-
burg Lodge which adjoins Colonial Williamsburg.
Lodging has been reserved just across the street
at the Williamsburg Inn and Colonial Houses and
will be held until 20 November. Reservations
may be made by writing or calling the Visiter
Services Division, Williamsburg, Virginia 23185.

The Mid-Year Conference Co-chairman, W. G.
Devens, E. V. Mochel, and W. B. Rogers lock
forward to seeing you all and hope you enjoy
your visit in the Commonwealth of Virginia.
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WEDNESDAY AFTERNOON, DECEMBER 11

3:00 - 5:00 REGISTRATION - East Gallery
Msmbers' Fees: $25.00
Wives' Fees: 15,00

7:00 EXECUTIVE COMMITTEE DINNER
Room A, Lodge
(For Executive Committee Members,
Wives, and Invited Guests

8:00 SOCIAL TIME
Market Square Tavern
{(All Members, Wives and Guests)

THURSDAY MORNING, DECEMBER 12
8:00 - 9:30 REGISTRATION - East Gallexy

9:30 -11:45 GENERAL SESSION
Tidewater Room

Presiding: William H. Eubanks, Jr
Mississippi State Univ.

GREETINGS AND WELCOME

E. V. Mochel, Univ. of Va.
W. G. Devens, VPI § 5U

9:45 "History .of Engineering Graphics at
the United States Military Academy"
Gilbert W. Kirby, Jr. -
Colonel, Professor, USMA

10:30 COFFEE BREAK
11:00 '"History of Engineering Graphics and

Its Significance in Computer Graphics'

Clarence Hall,
Louisiana State University

12:15 BUSINESS LUMCHEIN
Nexrth. Eallroom

presiding: Claude Z. Westfall
Chairman, EDGD :
Univ. of Maine at Orono.

THURSDAY AFTERNGON, DECEMBER 13

2:00 - 4:00 GENERAL SESSION
Tidewater Room

Presiding: Wendell Deen
Univ. of Houston

2:00 "History of Drawing Instruments'
Frank Oppenheimer
Gramercy Guild Group, INC.

2:45 "Phiiosophical Instrumentation in the
History of Graphicsl Cemmumication"
Morgan Thomas
Keuffel and Esser, Co.

3:30 COMMITTEE MEETINGS (To Be Anncunced)
FRIDAY, DECEMBER 13

6:00 -11:45 GENERAL SESSION
Tidewater Room

Presiding: Frank F. Marvin, VPI & SU

9:00 "Human Factors Research in Consumer
Products Design"

Percy Hill, Tufts University

9:45 "Relating Engineering Design to Social

Implications"

Edward W. Knoblock
Univ. of Wisconsin-Milwaukee

10:30 * COFFEE BREAK
11:00 “LET'S TALK IT OVER™

Presiding: Claude 7. Westfall
Panel: Executive Committee

12:30 © . LUNCHEON (Wives Invited)
Virginia Room

Group Photo

1:30 "The Williamsburg Town Plan”
Paul Buchanan

2:15 Walking Tour of Williamsburg

6:00 SOCIAL HOUR (Cash Bar)
Virginia Room

7:00 ANNUAL BANQUET

Virginia Room

Presiding: C. Z. Westfall, Chairman
Engineering Design Graphics Division

Speaker: Gordon Sanders
Towa State University

SATURDAY, DECEMBER 14

Continue Tour of Colonial Williamsburg
*********_******‘k‘k**********************7\-********

LADIES' PROGRAM
WEDNESDAY , DECEMBER 11

8:00 p.m. SOCTIAL TiME, Market Square Tavern
THURSDAY, DECEMBER 12
9:00 Guided Tour - Meet at North Gallery
11:45 luncheon - King's Arms Tavern
FRIDAY, DECEMBER 14

12:30 Luncheon, Virginia Room

1:30 "The Williamsburg Town PLan"

2:15 Tour Colonial Williamsburg

5:00 SOCTAL HOUR & ANNUAL BANQUET

Virginia Room

Engineering Design Graphics Journal, Fall 1974
’ 32



CLAUDE Z, WESTFALL

University of Maine

1974-75 Chairman

Engineering Design Graphic Division
American Society for Engineering Education

A MESSAGE FROM YOUR CHAIRMAN

It is a priviledge for me to serve as Chair-
man of the Division of Engineering Design Graphics
for the year 1974-75. Your support for the next
year is solicited and I will do my best te carry
out the responsibilities that go with this office.

I would like te talk briefly about some of
our problems and how we might go about trying to
meet them. Every year, of course, has its own
problems, its particular needs, and its special
compensations. Higher education has changed and
with it engineering graphics has changed. In
some instances institutions have cut programs
either partially or cempletely. At other schools,
engineering educators have moved in many new and
innovative directions, e.g., computer graphics,
metric integration, teaching techniques, creative
design, human engineering, etc. The Division, as
it has done so well in the past, must continue to
be resourceful in meeting the needs of our engi-
neering students. While falling birth and immi-
gration rates have slowed enrollment growth, it
appears that for the first time in several years
that engineering enrcollments will again increase.
Many schools are getting back to some of the
basics of engineering applications and engineering
graphics can certainiy fill much of the gap in our
engineering curricula. Here then is a real chal-
lenge to those of you involved in teaching some
aspect of graphics. My hope is that all of you
will continue to be resourceful in order to keep
our graphics programs strong.

1. A list of officers and committees appears in
this issue of the Journal. To those people I
would like to extend my appreciation for their
willingness to work on behalf of the Division
for 1974-75. The Divisiocn like many organiza-
tions meets only twice a year and therefore
must rely upon good communications between its
officers and committees. Since individuals
are from all parts of the country, this can be
a real problem if the Division officers are
not advised on what is taking place. Copies
of all correspondence should be sent to the
Chairman, Vice Chairman, and any others that
may be appropriate.
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. All committees are urged to communicate their

plans and results to the Journal for publica-
tion. The Journal is the official publication
of the Division and it is the best way to in-
form the membership of what is going on. The
editors have a difficult job and need our help
in preparing all kinds of material that should
be known to our members, e.g., Amnual and Mid-
Year Conference plans, displays, summary of
meetings, etc.

It seems reasonable to assume that our finan-
cial stringency is likely to prevail for some
time. It is difficuit to cbtain additional
funds from ASEE for new directions and improve-
ments in our programs due to limited resources.
If we are to get more monles a good budget is
not only helpful but necessary. For accounting
and auditing purposes this will also help to
insure that we make the most effective use
possible of the resources available to us. A
start has been made; this year's budget appears
in this issue.

The Division for the first time now has a
Secretary-Treasurer who will have the added
responsibility of working with the Chairman in
the preparation of a budget. We have had Treas-
urer's reports in the past, but I believe this
is the first time an operating budget has been
presented to the membership.

Several By-Law changes will be considered by the
Executive Committee this year. These are:

{a) A statement to define the responsibilities
of the Directors. This is a real need
since some of our Directors have indicated
that they did not know what was expected
from them and the operating committees for
which they have responsibility.

(b) Consideration of a two-year term for the
office of Chairman. Many points for and
against this propesal can be made. It
will be discussed fully with a recommenda-
tion to be made at the 1975 Annual Confer-
ence.



5. The Committee on Public Relations will be asked

to place some emphasis on obtaining new members
for the Division. One vehicle for disseminating
information about the Division is our brochure.
Membership is open to any member of the American
Society for Engineering Education who has indi-
cated Engineering Design Graphics as an area of
interest. Individuals who are, or who have
been, actively engaged in any phase of the ed-
ucation of the engineer or technician are in-
vited to join ASEE and to affiliate with the
Division.

Copies of the Division's brochures can be ob-
tained from the Secretary-Treasurer, Paul S.
DeJong of Towa State. Individual members are
encouraged to use these brochures and to contact
those that they may know of who are not now mem-
bers of the Division.

. The area of programming has and will continue
to be the major activity of the Division. Am
early start has been made in planning for this
vear's conferences, Our DMrector, Gorden Sanders,
who 1s responsible for coordinating all programs
is doing an excellent job in this area. This
Year's Mid-Year Conference will be held at
Colonial Williamsburg and I believe you will
find that an outstanding program has been
planned for. The Annual Conference will be

held at Coloradc State and your input for this
event is solicited.

In the Spring 1974 issue of the Journal I
posed three questions and invited the member-
ship to respond. These were:

(a) Areas of interest that you would like to
see developed.

{(b) Committees that you have an interest in or
would be willing to work on.

(¢} Preogram suggestions for future Mid-Year
and Annual Conferences.

You are again asked to respond to these ques-
tions. Possible themes that have already been sug-

gested include "Common Courses for Freshman Engi-
neers" and '"Where Are We Heading and Who's Going
Along". Some of our members feel that there are
toc few young people from Junior and Community
Colleges in attendance at our meetings. Others
have said that we need more membership participa-
tion. And, we should promote the Division goais,
much more rigidly and more in depth. One member
writes that. . ™t is time we launch a campaign
to recruit those involved with Freshman Engineer-
ing courses. We should also change the name of
the Division once more to properly reflect this
broadened scope'. What are your thoughts concern-
ing the Division? An opportumity will be provided
at one of the sessions at the Mid-Year Meeting
this year in Williamsburg for members to sound-off
concerning the Division.

It is with great pleasure that I assume the
Chairmanship of the Division for 1974-75. With
that pleasure comes responsibility and I look for-
ward to working with all of you as we strive to-
gether to meet our responsibilities to the Divi-
sion.
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ENGINEERING DESIGN GRAPHICS DIVISION - ASEE

ENGINEERING DESIGN GRAPHICS DIVISION ENGINEERING DESIGN GRAPHICS DIVISION
American Society for Engineering Education American Society for Engineering Education

Proposed Budget for Period
July 1, 1974 to June 30, 1875

. 1974-75
REYENUE Proposed
**ASEE..... e ee e $ 745,00
*Engineering Design Graphics
Journal :
Subscriptions....vv.vveveneon.. 2500.00
Advertising........oovvniuiunnnn 1500.00
Creative Design Display
Industrial Support..........c.cou... 1500.00
Conferences............ Ve e
Summer Schools.......vvevirnennnnn.
Mildred Rising Award................. 160.00
Miscellaneous. ....vevvenrnnennrannnns 80.00
TOTALS $6425.00
EXPENDITURES
*Engineering Design Graphics
Journal
Editerial.......ocvuevuvnenenn.. $ 900.50
Advertising.......cvveuvvrnnn. 100,00
Circulation.............. e 300.00
Printing & Mailing............. 2000.00
Reserve in Account............. 706.00
Creative Design Display.............. 1500.00
Publicity. ... vviiiiivnnunnnnnnn
Printing & Mailing.............
Judges Luncheon.. . ,..c.oveveane.nn
AWards...oviiniiiiiiinan e
Annual Conference.........ovvuvevnans 150,00
Mid-Year Conference.............. o 100.00

Printing (stationery, conference
programs, committee Teports,
election ballots, awards, efe). 250.00

Mildred Rising Award....... e Ve 100.00
Postage.....coiii it i . 150.00
Telephone..........0viiiiiininnnnnn,, 125.00
MiScellaneous . vusu e evereneenenennnrss 50.00

TOTALS $6425,00

*See Circulation Manager-Treasurer report of
finances. Journal funds are under the control
of the Publications Committee.

**Amount to be requested from ASEE.

Respectfully submitted,

Claude Z. Westfall
Vice Chairman
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Executive Committee

Chairman
Claude Z. Westfall
202 EBast Annex, UMC
Crono, Maine 04473
Ph. (207)581-7837

Past Chairman
Kenneth E. Botkin
MBL 103, Purdue University
W. Lafayette, Indiana 47906
Ph. (317)749-2926

Vice Chairman
Robert D. LaRue
Ohio State University
2070 Neil Avenue
Columbus, Ohic 43210
Ph. (6143422-.2483

Secretary-Treasurer
Paul 5. DeJong
Towa State University
403 Marston Hall
Ames, Iowa 50010
Ph. {515)294-6524

Director, Liaison
Klaus Droner
Dept. of Ind. Engr. § Oper. Res.
University of Massachusetts
Amherst, Massachusetts 01002
Ph. (413)545-2851

Director, Technical & Professional
Charles H. McNeese
Tarrant County Junior College
828 Harwood Road
Hurst, Texas 76053
Ph. (817)281-7860

Director, Programs
C. Gordon Sanders
403 Marston Hall
Iowa State University
Ames, Towa 50010
Ph. (515)294-3117

Director, Zenes Activities
Edward V. Mochel
School of Engr. § Applied Science
University of Virginia
Charlottesville, Virginia 22901
Ph. (804)924-3425

Director, Publications
James H. Earle
Engineering Design Graphics
Texas AGM University
College Staticn, Texas 77843
Ph. (713}845-1633
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ENGINEERING DESIGN

GRAPHICS DIVISION

(See organizational chart
for committee assignment)

Committee Chairman

Clarsnce E. Hall
142 Atkinson Hall
Louisiana State University
Baton Rouge, Louisiana 70808
Ph. (504)388-2022

Percy H. Hill
Department of Engineering Design
Tufts University
Medford, Massachusetts 02155

Robert H. Hammond
Director, Freshman Engr. Division
North Carolina State University
Raleigh, North Carolina 27607
Ph. (819)787-8777 or {919)737-3263

Robert J. Christenson
General Motors Institute
Mechanical Engineering Dept.
Flint, Michigan 48502
Ph. (313}766-9070

Robert W. Dalrymple
Civil Technology Pept.
Metropolitan State College
Denver, Colorado 80210

M. G. Thomas
Educaticnal Marketing Manager
Keuffel § Esser Company
Morristown, New Jersey 07960

Eugene G. Pare'
Mechanical Engineering Dept.
Washington State University
Pullman, Washington 89163
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Frank ¥, Marvin
Division of Engineering Fund
VPI and State University
Blacksburg, Virginia 24061
Ph. (703)951-6555

Jack €. Brown
University of Alabama
Cellege. of Engineering
Engineering Technology Progranms
Box 1941
University, Alabama 35486

John G. Kreifeldt
Department of Engineering Design
Tufts University
Medford, Massachusetts 02155

Cletus R. Mercier
Iowa State University
Department of Engineering Graphics
403 Marston Hall '
Ames, Iowa 50010
Ph. (515)294-3117

W. George Devens
Division of Engineering Fundamentals
VPI and State University
Biacksburgh, Virginia 24061
Ph. (703)951-6555

William B. Rogers
Division of Engineering Fundamentals
VPI and State University
Blacksburg, Virginia 24061
Ph. (703)951-6555

Leon M. Billow
Naval Systems Engineering Dept.
. 8. Naval Academy
Annapolis, Maryland 21402
Ph. (301)267-3881



J. Tim Coppinger
Engineering Graphics Dept.
Texas ABM University
College Station, Texas 77843
Ph. (713)845-4451

Henry B. Metcalf
General Engineering Dept.
201 Bast Annex, UMO
Orono, Maine 04473
Ph. (207)581-7837

Frank A. Mosilloc
Department of Systems Engineering
University of Tllincis at Chicago Circle
P.Q. Box 4348
Chicago, Iilinois 60680
Ph. {312)9%6-3444

R. Wallace Reynolds
Engineering Technology Dept.
California Pelytechnic State University
San Luis Obispo, California 93407
Ph. (805)546-2930 or (805)543-8773

Robert J. Foster
Department of Engineering Graphics
328 Hammond Building
Penn State University
University Park, Pennsylvania 16801

Garland K. Hilliard, Jr.
239 Riddick Hall
North Carclina State University
Raleigh, Noxrth Carolina 27607
Ph. (819)737-3263

Clyde H. Kearns
2070 Neil Avenue
Chio State University
Columbus, Chio 43210
Ph. {614)422-2634

Ivan L. Hill
Engineering Graphics Dept.
Fllinois Institute of Technology
Chicago, Illinmois 60616
Ph. (312)Ca5,9600X795

Ronald C. Pare!'
Cogswell College
Mechanical Technology Dept.
San Francisco, California 94110
Ph. (415)647-1473

Mary F. Blade
Mechanical Engineering Dept.
Cooper Union
Cooper Square, New York 10003
Ph. (212)Algonquind-&300

Byard Houck
School of Engineering
North Carolina State University
Raleigh, North Carolina 27607
Ph. (919}787-8282

Wendell M. Deen
Department of Civil Engineering Techmology
University of Houston
3801 Cullen Blvd.
Houston, Texas 77004
Ph. (713)749-1349

Thomas R. Long
College of Engineering
West Virginia University
Morgantown, West Virginia 26506

Limerick Laureates

Launching the Latterday Limerick Laureates
Laboratory may be like launching a lead balloon
it may not get off the ground - and if it does,
it may not go over very well or have a very
long fiight. At any rate hang on to your gon-—
dola and ballast away ~-- because we are not
fueling around while all our het air gees for
naught!

What is a limerick?

Webster defines a limerick as: "A nonsense
poem of five anapestic lines, usually with the
rhyme scheme: a-a-b-b-a. The first, second
and fifth lines have three stresses; the third
and fourth have two. Example:

A flea and a fly in a flue

Were imprisoned, so what could they do?
Said the flea, '""Let us fly!"

Said the fly, "Let us flee!"

So they flew through a flaw in the flue.

What good are they?

Limericks lure laughter, you see,
Though everyone wouldn't agree —-
You may read them and weep

Or they may lead you to leap

Off a cliff, or go hang from a tree!

What is the problem?

To keep a limerick column geoing is a grind
For the Editor caught in the bind

But if you'll send in the stuff,

We will publish enough

To help Garland K. Hilliard unwind.

What is in it for me?

To show that you are a scholar

And to win the first prize of a dollar,
Make the last sentence rhyme

Then mail it in time

Is that all?

1f you're bright and momey's yeour wine
And can write better wverses than mine,
We will let you do more,

“Say the first and best four -

And pay you a buck for each line.

Either write the winning last line or the first
four lines selected to be printed each issue
and the Journal will make you a Limerick Lau-~
reate and send you a dollar a line for your
efforts.

Editor's Note:

Gordon Sanders deserves much credit.
All the above he did write and edit,
And all he has said was true

The cash is waiting for you!

Send your line in and we may print it.
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1974 DESIGN DISPLAY

— ANOTHER SUCCESS

The Engineering Design Graphies Division in
general and the Creative Design Committee in
particular should once again pat itself on the
back for continuing to excell itself in provid-
ing one of the featured attractions at the ASEE
Annual Conference. Student designs have shown
a tremendous improvement each year and the 7th
Annual Display at RPI seems to have been by far
the best yet. Several of the judges agreed that
the over 70 entries represented excellent work
and were indeed competitive.

The James 8. Rising Memorial Award of $100
established last year by Mrs. Rising and her
two sons was awarded for the first time to the
First Place Freshman Design. In addition, the
first place winner in the freshman category
will receive a trip to the 1975 ASEE Conference
in Fort Collins, Colorado. Hopefully, the stu-
dent will participate in the program.

First place awards of $100 were also given
to the winners in the sophomore, junior, senior
and graduate categories. The winners' respec-
tive schools will receive plaques. Except for
the Rising Award, the other awards are made
possible through the generosity of industry
who seem to want more of this practical side
of engineering.

The increase from over 30 entries last year
to over 70 entries this year must have present-
ed quite a task for the judges representing
both industry and education. Winners were
narrowed to the following:

FRESHMAN DIVISTON

1ST PRIZE: Virginia Polytechnic Institute and
State University - Design and Con-—
-struction ¢f an Educational Toy

2ND PRIZE: University of Wisconsin-Milwaukee
A System for the Blind to Identify
the Ceontents of a Can

3RD PRIZE: Arizona State University - Book
* Page Turner for the Physically
Handicapped
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15T PRIZE:

2ND PRIZE:

3RD PRIZE:

15T PRIZE:

2ND PRIZE:
(Tie)
2ND PRIZE:

18T PRIZE:

2ND PRIZE:

3RD PRIZE:

1ST PRIZE:

ASEE
Annual Conference
June 17-20,1974

SOPHOMORE DIVISION

Milwaukee School of Engineering
A Cardiac Tachometer

Tarrant County Junior College
Northeast Campus — The Professional
Medical and Dental Building

General Motors Institute — Fnergy
Miser (A Rubber Band Powered Truck)

JUNIOR DIVISION

University of Wigconsin-Milwaukee
Small Robot Development

Polytechnic Iastitute of New York
An EMG Controlled Knee-Locking
Prosthesis

Union College — PRUX-200 Computer
SENICR DIVISION

The Cooper Union - Design of an

Implanted Artificial Tecoth

Foundation

United States Naval Academy
Proposed Plan for Raising "Tecumseh’

Youtheastern Massachusetts Univer-
sity - New Beach House at Round
Hill {Town of Dartmouth, Massachu-
setts)

GRADUATE DIVISICN

University of South Carolina
A Desk-Top Microcomputer




PRELIMINARY EDG ANNUAL
CONFERENCE GUIDELINES

by
Bvard Houck, Chairman, Program Committee

ASEE Conference Theme: Engineering Education
for World Development '

EDGD Theme: Where Are We Going and Who's
Going Along?

Our new Division Chairman, Claude Z. Westfall,
is providing strong leadership overall and he
expects that our 1975 Annual Program Committee
will: (1) define the topical themes early;

(2) solicit papers widely; (3) sharpen and
refine the topical areas as suggestions and
papers are received; and (4) maintain a steady
publicity effort through the Public Relations
Committee and Journsl. Claude Westfall insists
that new people be given divisional responsi-
bilities and that they be accorded a place on
the program to the maximum practical extent.

At the 1974 ASEE Annual Conference, the EDGD

had 75 persons attending the two major events
which they sponsored. This means that our Divi-
sion is healthy and that we are finding meaning-
ful dialogue at our Annual Conference. There
was, however, a broad agreement among the par-
ticipants that co-sponsored sessions were less
desirable than Division-sponsored sessions.
The current plan is to possibly co-sponscr the
Computer Graphics session (with the COED Divi-
sion) and not to co-sponsor any other sessions.
The events currently envisioned are:

I. "EDGD - How Are We Involved in the Emerg—
ing Trends in Education?

Rationale: Self-paced instruction, mini-
courses, curriculum and tract electives and
variations -~ all of these are upon us now!

Objective: This event will show how
Design Graphics people are responding to these
major innovations in education. "Where are we
going and who's going along?"

Who Should Contribute Papers: (1} anyone
who has facts and statistics on these trends;
(2) any EDG people using the emerging teciniques
to teach design and/or graphics; and (3} any
EDC people who want to make a general assess-
ment as to how these trends will effect the
goals and identity of the Division.

IT. "EDGD - How Will We Contribute te the
Care and Feeding of Freshmen?"

Rationale: Design Graphics people have
been associated with Departments of Mechanical
Engineering, Engineering Mechanics, Engineering
Fundamentals, Freshman Engineering, and General
Engineering ~— just to name a few. In most col-
leges and universities, Design Graphics pecple
play some role in the motivation, teaching, or
advising of freshmen.

Objective: This event will explore the
meaningfulness of the freshmen common demoni-
nator, 'Where are we going and who's going
along?"

Who Should Contribute Papers: (1) anvone
who has facts and statistics orn these trends;
and (2} any EDG people who have had recent mean-
ingful experiences in graphics staff realign-
ment toward freshmen.

ITI. "EDGD - What Is Our Role in Developing
Engineering Creativity?”

Rationale: Some schools emphasize design
and some emphasize graphics. The Creative Engi-
neering Design Display has become a Iooking
glass through which the work and emphasis of
the Division educators can be viewed and pro-
moted.

Objective: This event will be looking at
the Creative Engineering Design Display to ask
such questions as : (1} "How much design and
how much graphies?"; (2) "Bow much attuned to
industry and how much to education?"; {(3) "How
is this incentive valued and perceived by stu-
dents?"; and {4) "How can soft designs be evalu-
ated against hard desigas?"

Format: This event will be moderated by
Prof. Borah Kreimer. The VPI studeat(s) who
won the 1974 EDGD Design Display competition
will be a panelist and speak for the students.
A person from industry (and a former judge of
the Design Displays) will be a second panelist.
The third and final panelist will be from edu-
cation and will be drawn from a school which
has participated broadly and/or had several
designs judged to be of award qualdity.
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Who Should Contribute Questions for Fanel

Considerations: Anyone having a question, which
they would like to address to the panel, should
send the question to Borah Kreimer at North-
eastern University. Similar questions will

be grouped and these "concensus" questions

will be addressed to the panel before ques-
tions from the floor. '"Where are we going

and who's going along?"

IV. "EDGD - What Is the Relevancy of Computer
Craphics?"

Rationale: New and intriguing computer
technologies are rapidly placing computer
graphic (CG) capabilities in the financial
range of most educational institutions. Natu-—
ral language seoftware packages are coming out
which make the utilization of CG both easy and
pleasant. Batch mode CG processing is now
available —— improving job turn around and also
making introductory CG courses feasible from a
cost-per-student point of view,

Objective; This event will examine
enmerging hardware and software in the field
of Computer Graphics. Tt will also be look-
ing at self-paced CG instruction as coupled
with batch mode computer processing. ''Where
are we going and who's golng along?"

Who Should Contribute Papers: (1) per-—
sons having facts and statistics relative to
the emerging educational and design usage
patterns of CG; (2) persoms having special
familiarity with emerging hardware sophisti-
cations; (3) persons who have developed and/or
utilized CG packages which are suitable for
the c¢lassyoom; and (4) persons who are cogni-
zant of what "top-down programming” and "struc—
tured programming” techniques will mean in the
development and utilization of CG software.

How Does a Person Contribute Papers?

There is great interest in the work of our
Division as evidenced by 75 persons attending
each of the events which we co-sponsored at
R.P,I. In order to give authors maximum noti-
fication that thelr papers will be on the pro-
gram, authors must get abstracts in as sooun as
possible.

What Size: 25 to 50 word abstracts, with an
indication as to which topical area is being
addressed.

When: Soon - but the abstracts must be in by
December 1 for program planning at the Mid-Year
Meeting. Final abstracts must be received by
January 15, 1975.

Who: Mail to Prof. Gordon Sanders

: Engineering Graphics
403 Marston Hall
Ames, Towa 50010
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Highlights and
- Shadows Cast at RPI

The Highlights:

Although not at all times were there a blind-
ing succession of events at R.P.I., there were
many bright spots that reflected the effort of
several people who generated various rays of
special enthusiasm and interest. Number one
(because it was probably Number One) was the
Creative Design Display. Some 74 entries rep-—
resenting 39 schools provided a wide and inter-
esting variety of projects of excellent quality.

The place for the display - the uniquely
beautiful R.P.I. Communications Center - was
super and the organization and handling of the
entry material was outstanding viewed in any
light. Thanks and congratulations were earned
by the winners, the judges, contributing com-—
panies, Mrs. James 5. Rising for the Rising
Award and the following Display Committee for
a truly professional job!

Professor Ralph Blanchard, General Co-
Chairman — Northeastern University

Professor Borah Kreimer, Co~Chairman and
Judging and Awards — Northeastern Univer-
sity

Professor Paul Daitch, Chairman for Local
Arrangements — Rensselaer Polytechnic
Institute

Professor Paul DeJong, Publicity and Space
Coordinator - Iowa State University

The schools not promoting entries to this
display are really missing a great opportunity
to share in one of the most positive educatfonal
exhibits to be realized to date at the Annual
ASEE meeting.

There were a few beacons of brilliance spot-
lighting the technical sessions. Not mention-—
ing any names, it should be noted that E.D.G.
Division people who contributed in the three
joint sessions shone brightly as stars in what
might have otherwise been rather darkened skys.
However, it is probably safe to say that we will
not likely go overboard oa joint sessions again
to the extent we did at R.P.I. (Editorial note:
One of the best ways to assure programs of inter
est to the E.D.G. Division members is for E.D.G.
Division members to send in good ideas and
abstracts for papers to the Division Program
Director - Gordon Sanders at lowa State Univer-
gity).

Several plenty-watt officers and committee
men were lighting up the more obscure, behind-
the-scenes passages, rehearsing for the Divi-
sion Mid~Year Acts at Williamsburg, December,
1974 and Arizona State, January, 1976 and the
Annual ASEE meeting at Colorade State in June
of 1975. A bright prospect indeed for these
future meetings (planned by enlightened people).



The Shadows:

Most of the shadows cast on the R.P.I. meet-
ing were by members (old and new) conspicuous
by their absence and not by the wonderful peo-
ple present at R.P.I.

Through no fault of our host
The things that hurt most
Ware the energy crisis,
Skyrocketing prices

ind people notthere

With ideas to share.

So don't sit there blinking

Set your heart and your thinking
On how to save "bread"

For the meetings ahead!

Get there for sure

And participate morel

See you at Williamsburg!

C. Gordon Sanders

TEACHING
TECHNIQUES

Dr. Ernest C. Schamehorn
Essex Community College

This Teaching Techniques column was initiated
in the winter, 1974 issue of the Journal. High
expectation is held that this column will serve
as a medium of communication between you and me,
between the Journal and members of the Engineer-
ing Desigp Graphics Division, and between all
members, teachers, and industrial friends who
share a common concern.

What is our concern? We would like to share
with each other cur techniques of teaching Engi-
neering Graphics.

Why should we share ideas with each other?
As college professors, teachers, industrial
trainers, and engineers, we have a common goal
of providing the most effective instruction pos-
sible. Since none of us have a corner on zll
the good ideas and each has a limited time in
which to experiment with techniques, we need to
be able to turn to professional journals with
"teaching techniques' columns to learn what
teaching techniques are being employed, how suc-
cessful they are, and whether they would be woxth
trying out with our classes.

Your Associate Editor, Garland K. Hilliard,
and myself are ccoperatively endeavoring to have
for you current information on promising tech-
nigues for presenting Engineering Graphics, but
we need your help to provide a worthwhile and
dynamic column. TIf each of you after reading
this column will immediately compose a brief
statement on some %eaching technique you are now
employing, we will be overwhelmed with suitable
material for this column for several issues to
come., A double-spaced typewritten statement one
to two pages long preferably accompanied by an
ink or pencil drawing illustrating the technique

or device will be most appropriate for publica-
tion in the Journal. Even briefer descriptions,
e.g., half a page long, can easily be inserted
in this column.

We will be waiting fer your help -- your con-
tribution to our column! So come on! Let us
have chapter and verse! Send directly to me for
publicatior in the Engineering Design Graphics
Journal:

Dr. Ernest C. Schamehorn

Teaching Technigues Committee

Dept. of Physics, Engineering, & Technology
Essex Community College

Baltimore County, Maryland 21237

What Do We Mean by Teaching Techniques?

Professor Robert D. LaRue of the Ohio State
University, after reviewing 32 suggestions of
things which the Teaching Techniques Committee
in 1967 were interested in, provided us with a
list which I believe still best classifies what
teaching techniques are or what they should re-
late to:

(1) Visual and audio aids
(2) Teaching machines

{3) Television

(4) Psychology of learning
(5) Models

(6) Various modes of presentation of new
teaching methods

(7) Design

{8) Computers

(9) large classes
(10) Questionmaires or studies
(11) Grading
{12) Course content

(13) Research

Professor LaRue, in regard to the above classi-
fication, states:

Ultimately, of course, an individual
or department will use those teaching
methods that they believe in. In some
cases this means doing the same thing
that has been done for many years in
the past. However, for those who are
willing to make changes based upon
ideas they conceive themselves op
upon methods used by others, this
eormittes [Teaching Techniques Com-
mitiee] can do a great deal. I am
including a few brief comments on some
of the items previously mentioned to
give those who may be interested a
starting point from which to begin
their investigative method ovr pro-
cadure which may be new to them and
thus different from the one they are
currently using.
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Teaching Machines

To the best of my knowledge, work on teach~
ing machines has been done by at least two
groups of individuals. One group included
Professor Knobleok at the Milwaukee branch of
the University of Wisconsin. Other work in
this area was done by Dr. William Brown, form-—
erly of the Chio State University. All of this
work was done with machines using special graph-
ies oriented programs. .

Programmed Learning for Graphics

In addition to the work on teaching machines,
some work has been done on programmed learning
for graphics ... one text has ... been published
by Professor George [William] Schneerer of Case
Institute, and other work was done by Professor
McKee of the University of Nevada. [Alse, in
1966, Springer, Palmer, and Clausen of the Uni-~
versity of Minnesota prepared ten units of "pro-
grammed instruction in Basic Graphics."?

Television

Professor emeritus Oliver Stomne of Case In-
stitute has done some work on the use of TV and
teaching graphics. [Several others including
Prof. LaRue have worked with IV in recent years.]

Grading

While T would certainly welcome a new ap-
proach to the evaluation of student work to
replace our current grading practices, I have
not heard of any which are really new. It
seems that eventually all programs break down
to grades which can be translated into numbers
which are measured by some arbitrarily defined
scale. However, I have written a computer pro-
gram to process grades in my graphics courses.
The output of this program includes one page
for each student on which is recorded all grades
for work which has been completed, his current
course grade, and his numerical standing in a
class. There are additional sheets for my use
along which include all of the information pre-
sented to the students as well as additional
information such as class average, the differ-
ence between each student's grade and the class
average, etc.-

Once the program has been written, the time
required for operating this reporting system
is a few minutes each week to key punch the
new grades into the data deck. This time is
no more than would be required at the end of
the quarter to prepare a course grade for each
student., Whether this approach motivates the
student to try to get a better grade or not is
something I cannot say. However, they do seem
to appreciate receiving this weekly report of
their progress.

£5
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THE WIND OF
CHANGE

By Claude Z. Westfall

In an address to the South African Parlia-
ment in 1960 Harold MacMillan, Prime Minister of
England, made the statement.ﬂ..”The wind of change
is blewing through the continent'. Change is in-
evitable and the Division over the last 20 years
has changed its name from the Division of En-
gineering Drawing to the Division of Engineering
Graphics and more recently to the Division of
Engineering Design Graphics. A number of our
members have expressed interest again in dis-
cussing a change in name and have asked....

"when is the earliest that we can get a proposal
for a Division name change?"

At the Annual Conference held at R.P.I. there
was considerable informal discussion of a realign-
mert of or change in emphasis of some of the Di-
vision's activities. Many of our members are now
involved in' a number of activities related to the
first year in engineering. These include such
areas as freshman advising, orientation, compu-
tation courses involving computers of all types,
computer graphics, design and engineering graphics,
etc. There are many outside the Division who are
also engaged in similar activities. At the pre-
sent time there is no committee or Divisionm within
ASEE where specific attention can be given to
freshman engineering programs. The Division of
Engineering Design Graphics has on the other hand
held a number of sessions at past conferences re-
lated to these areas. A change in name to reflect
expanding interests and activities would probably
attract a number of additional members from these
new areas.

The theme for the Division's Annual Conference
at Coloradec State University will be '"Where Are We
Going and Who's Going Along'. This is an outgrowth
of the growing cencern by many members as to the
proper scope and name for cur Divisiom.



Distinguished

A study will be conducted this year that should
yvield information concerning a name change., The
study will be carried out by R. Wallace Reynolds,
California Polytschnic State University and will
attempt to determine such things as:

What is being taught engineers in the freshman
yvear?

Who teaches what?
How many graphics departments are there?

What other names are given to departments that
are involved in activities or the teaching of
courses related to the freshman year?

Several names currently being used by insti-
tutions working with freshman engineers include
Freshman Engineering and Student Services Division,
Division of Engineering PFundamentals, General En-
gineering, and Department of Freshman Engineering.
Are there others?

The winds have changed and there appears to be
a ground swell to at least discuss a new name for
the Division. One comment that expresses the views
of many members is...'"If you can get the Division
renamed and changed to do the job its already do-
ing {or should be -doing) and to thereby encompass
all the activities associated with non-degree en-
gineering activities appropriate for the people
involved - then I wili feel compelled to really go
to bat for support of our faculty to attend meet-
ings and get really involved with Division activ-
ities, otherwise, I'm only luke-warm to suppert
design graphics'.

It now seems that our name may no longer be
adequate. A time will be provided at this year's
Mid-Year Conference at Colonial Williamsburg for
members of the Division to express their views
on this subject. What do you think?

Service
Award

IRWIN WLADAVER

Thirty-one years age impelled by the )
eloguence of Professor William Griswold Smith,
I applied for membership in the ASEE. In 1943
it was still known by the initials SPEE, the
Society for the Prevention of Engineering Edu-
cation, as it was affectionately miscalled. I
was a l7-vear veteran of the carpet business
and a one-day veteran of the teaching business.
Professor Smith was my mentor and I had to go
along with his enthusiasm.

It was the most important step in my pro-
fessional career. Yet, as a rather shy and
self-effacing person--a characterization that
may be questioned in some quarters--I always
needed to be pushed into action. And there was
always somebody ready and willing to do the
pushing. :

For example, Professor Cecil Spencer urged
me to give my first paper at the 1951 Summer
Schocl of the Division at Michigan State. Later,
Professor Warren Luzadder comned me into com-
piling the Index to the Journal from its earliest
years onward; and then he gently guided me into
candidacy for the editorship of the Journal.

And so, before I was aware of anything, suddenly
it was six vears later and I was the newest
past-chairman of the Division.

The editorship was quite a job., I had never
worked so hard before and surely not since. But
despite its agonies and frustrations, it never-
the-less gave the editor great satisfaction, at
least until the letters started arriving pointing
out typographical errors and faulty syllabication.

And then, tco, I remember public and private
arguments with such fine scholars as Ernesto
Indgren over four-dimensional descriptive geo-
metry, arguments I always lost because I never
succeeded in visualizing four dimensions; I
considered myself lucky when I succeeded once
in a while to visualize three dimensions! But
it was good sport and nobody got hurt--much,

Best of all has been the thirty-one years
of asscciation with you, the heart-warming
friendships I have gathered in the Division.
These are rewards enough But when you have
deemed the little I have done worthy of your
Distinguished Service Award, then I humbly thank
you and I accept this great honor as though I
deserved it, quickly, lest you change your minds.
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NUMERICAL CONTROL ASSIGNMENT
IN AUTOMATED DRAFTING

By Fryderyk E. Gorczyca and
John R. Barylski

Introducticn

Computer-aided design, automated drafting,
and numerical control are topics that are pre-
sently appearing more frequently in standard
textbooks dealing with the subject of Engineer-
ing Graphics and Design. In order to present a
meaningful laboratory experience in these areas
usually caills for the availability for demon-
stration purposes of special equipment that
ordinarily would be difficult to justify as
required for a freshman Engineering Graphics
course. However, if such equipment is present
at a university as a result of requirements of
other courses, it can be utilized to illustrate
the fundamental operations that are affiliated
with the engineering drawing function. This is
the case at Southeastern Massachusetts University
where a 510-Syn Numerical Control Unit is fitted
to a Bridgeport Vertical Milling Machine and is
available for instructional purposes in the
Manufacturing Processes Laboratory.

This paper deals with an exercise given to
Engineering Technology students on the subject
of automated drafting. The assignment involves
the iscmetric drawing of a square prismatic
block containing a right cylindrical extension
as shown in Figure 1. Students, with the aid of
instruments, draw the object in isometric form.
An introduction to numerical control is then
given which emphasizes the basic commands that
are required to execute the drawing on the nu-
merically controlled machine. Next, a step by
step program is developed and a tape is punched.
Finally, employing a felt-tipped pen, the drawing
is produced on the machine and a comparison for
accuracy and guality is made between the manually
executed and the machine preduced drawings.

Assignment

As part of the assignment, students are
given & two-view orthographic representation of
the object which is to be drawn in isometric
form. Figure 1 illustrates the size and shape
of the object. The drawing is to be completed
in the fashion illustrated in Figure 2 which for
purposes of explanation for this paper also con-
tains the dimensional orientation of the part as
well as the sequence numbers & through 32 which
signify a possible path that can be followed in
the numerically controlled program. Figure 3
indicates the specific dimensions which gre used
in the program to shape the four-centered ellip-
tical form of the isometricized circular surface.
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Southern Massachusetts University

Once they complete the isometric drawing,
students are then exposed to a general discussion
invelving a verbal explanation of how the drawing
can be executed on the machine. To illustrate,
starting at an origin as signified in Figure 2,
the machine could be instructed to draw the
border by moving a pen to position 1 where it
would make contact with the paper and then pro-
ceed through positions 2, 3, 4 and 5 along
straight lines.

Continuing to draw the object, the instruc-
tions assume the form where the pen would pro-
ceed from position 5 to position 6 without making
contact with the paper and then upon contacting
the paper at position 6 the pen continues -to pro-
ceed along straight lines through positions 7, 8§,

(ML
-

N

Figure 1: A part drawing.



9, 10, 11, 12, 13, 14, 15 and i6. At this point,
instructions to draw circular arcs are given and
the pen continues through positions 17, 18, 19

and 20. A straight line instruction te position
21 orients the pen for drawing additional circu-
lar arcs through pesitions 22, 23, 24 and 25.
Another straight-line instruction to move from
position 25 to positiom 26 enables the completion
of the circular arcs through positicns 26, 27,

28, 29 and 30. To complete the drawing, the pen
is instructed to move from position 30 to position
531 without contacting the paper and then upon con-
tacting the paper in position 31, the pen pro-
ceeds along a straight line to position 32, A
final instruction for the pen to return to the
origin {position 0} without contacting the paper
completes the explanation of how the drawing can
be executed on the machine,

At this point, the essential commands that
direct the machine to follow the verbal explana-
tion are presented to the students. Table 1
lists the commands. A step-by-step program is
then developed, a tape is punched and finally
students have an opportunity to observe the
machine execute the drawing.

Program

An examination of the isometric drawing re-
veals that the entire object is represented by a
series of vertical, horizontal, inclined and
circular Iines. For the continucus path con-
touring system available, the command fora
straight line takes the form of a statement di-
recting the pen to move from its present position
to the next position whereas for a circular arc
the command directs the pen to move from its pre-
sent position to the mext position along a circu-
lar arc whose center is defined by location di-
mensions from the starting position of the circu-
lar arc., Table 2 lists the program statements.

An acquaintance with the program is offered
through the following partial explanation.
Starting at the origin (position ), the pen in
the retracted position is directed to advance at
a hi feed (55) to pesition 1 through a distance
of -5.000 inches in the x-direction and -3.750
inches in the y-direction. The border is com-
pleted in four statements: advance from position
1 with the pen down (52) a distance of +7.500
inches in the y-direction; advance from position
2 a distance of +10.000 inches in the x-direction;

Figure 2: Isometric drawing with part
orientation dimensions and segquencs
operations,

0289

Figure 3: Dimensional increments for
and ellipse.

advance from position 3 a distance of -7.500
inches in the y-direction; and advance from
position 4 a distance of -10.000 inches in the
x-direction.

The drawing of the object commences after
the pen advances from position 5 to position 6
in the retracted position (53) and with a hi feed
{55), through a distance of +5.000 inches in the
x-direction and +1.250 inches in the y-direction.
Incline line 6-7 is drawn by the command to ad-
vance with the pen down (52) along a straight
line to a point +2.598 inches in the x-direction
and +1.500 inches in the y-direction from
position6.

The elliptical portion of the drawing begins
to take shape at position 16. The command to
advance along a circular arc to position 17, a
distance of +0.28% inches in the x-direction and
+0.500 inches in the y-direction from position
16, is given. In addition, the center of the
circular arc is defined as being located +0.577
inches in the i-direction (x) from position 16.
The ellipse changes radii from 0.577 inches to
1.732 inches at position 17. The command to
advance to position 18 is of the form where the
pen is directed to move a distance of +0.867
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List of Commandgs for Program

Symbol Applicaticn
B End of Block (Carriage Return Key) lst
{Defines End of One Block of Data) Entry
% Rewind Stop 2nd Entry
T Tab Code Preceding Positioning Information
Q2% Rewind Tape Code (Miscellancous Punction)*
e Tool Advance (Pen Down) ) -
S3% Tool Retract (Pen Up)
55% Hi Feed (Rzpid Traverse)
Q2535% Rewind Tape, Retract Toel, Hi Feed

*41] "M" Functions are Preceded by Five Tabs

Table 1: List of commands for the program.

inches in the x-direction and +0.232 inches in
the y-direction along a circular arc with center
located at +0.867 inches in the i-direction and
~1.500 inches in the j-direction (y) from
position 17.

Additional statements following the patterns
listed above advance the pen teo position 32 at
which point the statement appears as follows:
rewind the tape, retract the tool and advance at
hi feed (02535).

The time interval required to complete the
drawing on the machine is less than two minutes
which is approximately 1/40 of the time taken
by students to manually execute the drawing.

Conclusion

The three hour laboratory session devoted
to this numerical contrel lesson takes into
account the manual drawing in isometric form of
the given cbject, the verbal explanation of how
a machine would draw the object, the introduction
to some basic commands in numerical control, the
writing of the step-by-step detailed statements
of the program, the acquaintance with the tape
processing equipment and the numerically con-
trolled machine, as well as the individual
execution on the machine of the drawing for
each student. Once the pencil drawings are
completed in class, students are introduced to
the required commands to produce the drawing
on the machine. Then the step-by-step program
is jointly developed and each student writes the
33 required statements of the program. A dem-
onstration is then given on how the tape is
punched on the tape processing equipment and on
how the numerically contrelled machine operates.
Following this, each student completes his own
drawing on the machine, which uses a felt-tipped
pen and produces a drawing of excellent line
gquality. Finally, students compare their man-
ually executed and machine produced drawings for
accuracy and quality.

As a result of this assignment, an apprecia-
tion of the capabilities of numerical contrel is
developed.

Engineering Design Graphics Journal, Fall 1874
47

Listing of Statements for Program
3 yn " e e wygn
;i?. Tablncr;éent Tab) In:iementTab Incrémentrab Inure;ent ab Func%iun EOB
E
0 & E
1 T =5000 T =3750 T T T 95 B
2 T T +7500 T T T 52 =
3 iy +10000 E
4 T T ~7500 z
5 T =10000 T
& T | 45000 T 412350 | T T T 5355 E
i T —2528 T +1500 T T T 52 T
8 T T +1000 T
9 T +2598 T 1500 E
i0 T T -1000 E
il T +2598 T +L500 E
12 T ? +1000 I
13 T -2398 T ~1500 E
14 T ~2598 T +1500 T T T 5355 E
15 T +1444 T +633 T T T 52 T
15 T T +417 z T T 5355 E
17 T | +283 T +500 b +577 T T 52 B
18 gl +B67 T +232 T +857 T | -1500 E
19 T +3567 T =232 T T -1732 E
20 T +289 T =500 T ~289 T =500 T
21 |= TP -1250 ] E
22 T | —283 T —500 T =577 E
23 T =867 T 232 T ~367 T +1500 E
24 T =867 T +232 T T +1732 E
25 T -289 T +500 T +289 T +500 E
26 T T 41250 E
27 T | +289 by =500 T 577 E
25 T | +867 T =232 T +867 T | +1500 B
29 T +86T T +232 T T +1732 E
30 T +283 E +500 T 283 T +500 E
31 T +1444 T =1250 T T T 5355 E
32 Tl -1l4d4 T +833 T by T 52 I
33 T -1154 T -813 T T T 02535 E

Table 2: Listing of statements for the program.
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Distinguished Service Award

NOMINATION FORM
DISTINGUISHED SERVICE AWARD

The Distinguished Service Award is one of the
outstanding awards of the Society. It is awarded
to a person who has demonstrated his distinguished
service to the engineering profession, the Divi-
sion and to education.

I wish tc nominate

A brief description of his/her contributions
follows using the following categories as a guide:

(A) Success as a teacher must be established
both as to competence in a subject matter and
ability to inspire students to high achievement.

(B) Improvement of the tools of, and condi-
tions for, teaching. Evidence of such achieve-
ment may consist of subject matter (téxtbooks,
etc,), courses or curricula, diagrams and models,
laboratory and other teaching equipment, and
other similar activities.

(C) Improvements of teaching through activi-
ties, including the development of teachers in a
department or in other schools, testing or gui-
dance programs, promotion of cooperation with

- other types educational institutions or industry,
development of testing and guidance programs,
and the cooperation of fields of subject matter.

(D) Scholarly contributions to literature,
significant honors, etc.

(E) Service to the Engineering Design Graphics
Division of ASEE as evidenced:

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

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

- contributions to its publications or summer
school programs.

Mail to: (Nominator and Institution)

Professor Percy H, Hill, Chairman
Department of Engineering Design

Tufts University
Medford, Massachusetts 02155

You dont need
20‘:‘: century tran§portat1on

in Colonial Williamsburg,.

Whex you're a guest at Williamsburg Inn, Williamsburg
Lodge, or The Motor House, you can park your car and
forget it while youride through the eighteenth century ina
horse and carriage. And since your rooms will be adjacent
to the Historic Area, you can walk or ride a bike everywhere
from the golf courses to the colonial

gardens.
So come for a leisurely
visit and forget the prob-
lems of the twentieth
century ima world /7
where all the good §
times of long, long
ago are never far -
away.
COLONIAL
%Mw
WILLIAMSRURG, VIRGINIA
~ DECEMBER 1974
s M T
1 2 3 (::) g;;)
8 9 10 11 12
15 16 17 g 4 }
22 23 24 25 26 27 28
29 30 3
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GRAPHICS JOURNA

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

$10 Per Year for ALL Overseas
subscriptions

MULTIPLE YEARS:
£S5 For Two Years for ASEE Members

$10 For Five Years for ASEE Members

ENGINEERING DESIGN

TREASURER and
o e AGER START MY SUBSCRIPTION NOW!

C.H. KEARNS .
THE OHIO STATE UNIVERSITY NAME :

2070 NEIL AVENUE

COLUMBUS, CHIO 43210 MAILING ADDRESS:
PHONE [-{B14)-422-2634

CITY AND STATE:
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Books for Architecture Courses

ARCHITECTURAL

DRAWING

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

This text presents architectural graphics, building construction fundamentals,
and methods of drawing for a one year course in architectural drawing.
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;
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,

and Robert 1. 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

Complimentary Copies Available Upon Request

u_'l}h VWM. C. BROWN COMPANY PUBLISHERS
2460 Kerper Boulevard, Dubuque, lowa 52001
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