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CAD CAD CAM
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3D Studio VIZ 3/3i I-DEAS 8 Mastercam Version 9
Autodesk VIZ 4 I-DEAS 9
AutoCAD 2000 ; Gibbs and Associates
AutoCAD 2000i Solid Edge Release 1 :
AutoCAD 2002 Solid Bdge Release 11 GibbsCAM 2000 & 2002
AutoCAD LT 2000 Solid Edge Release 12
AutoCAD LT 2002 PTC
Architectural Desktop 3.3 IronCAD, LL.C Pro/MECHANICA ,
Autodesk Inventor Release 5 Releases 2000i, 2000i° and 2001
Autodesk Inventor Release 6 IronCAD 3.2
IronCAD 4.2
Land Desktop Torcomp
Mechanical Desktop Version 5 CNC Worksh
Mechanical Desktop Version 6 PTC h—
Revit Pro/ENGINEER
Pro/SHEETMETAL FEA
Bentley Systems Releases 2000i, 2000i* and 2001 Ansys, Inc.
Microstation J Ansys 5.7 & 6.0
Microstation 8 Schroff Development Ansys 6.1
Corporation (SDC)
Dassault Systemes SilverScreen EDS
CATIA VS5 (Release 5) [-DEAS 8
CATIA V5 (Release 6/7) think3 I-DEAS 9
CATIA V5 (Release 8/9) thinkdesign Release 6
PTC
SolidWorks 2000
SolidWorkS 200 1 P['OI’MANUFACT[.JRINGZ
SolidWorks 2001Plus Releases 2000i, 2000i° and 2001

Engineering Graphics Titles Available

Engineering Graphics Text and Workbook

Engineering Design Graphics Sketching Workbook

Engiﬁeering Graphics Principles with Geometric
Dimensioning and Tolerancing

Download a sample chapter from each book from our website. Examination copies are available by

contacting Stephen Schroff.

www.schroff.com

Schroff Development Corporation

schroff@schroff.com (913) 262-2664
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The Engineering Design Graphics Journal is the
official publication of the Engineering Design
Graphics Division of ASEE. The scope of the
Journal is devoted to the advancement of engi-
neering design graphics, computer graphics,
and subjects related to engineering design
graphics in an effort to 1) encourage research,
development, and refinement of theory and
applications of engineering design graphics
for understanding and practice, 2) encourage
teachers of engineering design graphics to
experiment with and test appropriate teaching
techniques and topics to further improve the
quality and modernization of instruction and
courses, and 3) stimulate the preparation of
articles and papers on topics of interest to the
membership. Acceptance of submitted papers
will depend upon the results of a review
process and upon the judgement of the editors
as to the importance of the papers to the mem-
bership. Papers must be written in a style
appropriate for archival purposes.
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Krueger, and Aanstoos paper.
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[ From tha_E_d_i_Lo_r_]

Dear Members:

This issue not only contains a variety of very
interesting papers but also a look at the
upcoming officer candidates for the Division.
As members you will be given the opportunity
to vote on these officer positions in the Spring
ballot. The following members that have
accepted nominations for the open position
within the Division for the coming year are
Holly Ault and Jerry Vinson for Vice Chair,
Tim Sexton and Doug Baxter for Secretary-
Treasurer, and Kathryn Holliday-Darr and
Eric Wiebe for Director of Publications. In
addition, the proposed changes to the EDGD
Bylaws are also printed in this issue so every-
one will have the opportunity to review the
changes before voting on them in the Spring.

This past summer at the Annual Meeting the
Executive Committee voted to reinstate page
charges for papers published in the Journal for
EDGD members along with increasing the
page charge for non-EDGD members. This
charge is necessitated solely to help offset the
increasing costs of the Fournal. The rates will
be $40 per page for EDGD members and $80
per page for non-EDGD members. The rate
will be determined by the status of the first
author listed on the paper at the time the
paper is received by the Editor. Page charges
are due upon notification by the Editor and
are payable to the Engineering Design
Graphics Division.

As we begin a new year please support Sheryl
Sorby as Chair and the other officers with the
planning of events for 2003. Many times it is
too easy to forget how much time goes into the
success of these activities.

Swkem /- Ml

Susan G. Miller

2 Enginesring Design Graphics Journal
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| Sheryl Sorb

Michigan Technological University

Wow! Some of you who may know me will find
it hard to believe that I am actually at a loss for
words. I know that this is my chance to write
something really thought-provoking,
inspirational, and profound, but I'm
not sure where to start. I read
through the messages of previous
Division chairs and I was hum-
bled. I was also honored to
know that I had been elected to
serve as chair of a Division
such as this. We are a
Division "on the move." We
have been making steady

have listened to
many exciting presenta-
tions at division meetings over
the past eight years, but only a
fraction of these end up being

submitted to the Journal for publica-

Actually, when I realized that I was going to
have to come up with a profound topic for dis-
cussion on my own, I couldn’t think of any-
thing at first, but thought it would be
silly to write a Chair’'s Message that
consisted of only five words—"Keep
up the good work." I asked our
journal editor for guidance on
how many words were required,
and was informed 10,000 (I
think she was joking). But in
the process, I discovered that
there was no real rush to
complete  this message

progress towards all of the tion. 1urge you to dust off some of your because there was only one

goals that we have set for
ourselves over the past few
years. Our membership has
grown; we have instituted
several new awards to honor
our members; we have seen an
increase in the number of
members who actively partici-

pate in the work of the division.

So what is there left to do? All of
my predecessors had some agenda
item that was the focus for their
term—sometimes it was an agenda
item of their own choosing, sometimes it
was one that the membership championed.

I have not heard of any burning issues that
were brought up during the annual meeting,
so I guess that means I might be able to pick
an agenda item, all by my self. What a scary
thought! I feel so powerful and in command!

up a new research study that promises

from that work you did but never

Enlighten us. We are

interested in what you

have to say.

paper ready for publication

previous conference presentations, start at the time. After cogitating

for a while on our lack of
papers, I decided that this

exciting results, or write up the results would be the message I would

like to focus on for this issue
of the journal.

got around to publishing.

Although I have not been
around for as long as some (read
Larry Goss here), I believe that this
division was founded on the premise
that engineering graphics educators
needed to: 1) be able to meet to share ideas
for teaching graphics, and 2) have a forum for
publication of topics of interest to a broad
spectrum of engineering graphics educators. |
believe we are achieving the first of these
objectives very well. Our meetings are infor-
mative, interesting, and sometimes just plain
fun (read Pat Connolly here). However, it

4  Engineering Design Graphics Journal
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seems that we are somewhat lacking in achiey-
ing our second objective.

I have been told that our Fournal is the oldest
or one of the oldest in all of ASEE. I would
hate to see the Journal die a slow and painful
death through lack of submissions from mem-
bers. I have listened to many exciting presen-
tations at division meetings over the past eight
years, but only a fraction of these end up being
submitted to the Fournal for publication. I
strongly believe that professional development
is a crucial component for preserving your san-
ity as a faculty member. We desperately need a
creative outlet and some intellectual stimula-
tion that we typically do not get from teaching
our courses day in and day out. Nor do we get
this sort of intellectual stimulation from sit-
ting in endless committee meetings on our
campuses. As a Division, we need to be
engaged in scholarly activity. If we are to be
respected among our academic peers, we must
write and publish papers that are of high qual-
ity and that highlight our scholarly work. We
need to be asking and answering significant
questions through well-planned research and
curricular studies. I realize that it is difficult to
carve out the time for scholarly work from our
already frenetic schedules, but doing so will
enable us to move forward in our quest for
excellence in graphics education.

Many of the papers presented in our midyear
and annual meetings would be of interest to
our colleagues who cannot attend our meet-
ings. They will likely never hear of our work
unless it is published in the Fournal. So, if we
ever get enough papers to publish this issue of
the Journal and you get a chance to read this
most inspiring message, [ urge you to dust off
some of your previous conference presenta-
tions, start up a new research study that
promises exciting results, or write up the
results from that work you did but never got
around to publishing. Enlighten us. We are
interested in what you have to say.

Gok/ ooty

Division News 5
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The New Digital Engineering Design

and Graphics Process

R.E. Barr, T. J. Krueger, and T. A. Aanstoos
University of Texas

Abstract
With current computer-aided design technology, the traditional tasks of a designer, drafter, analyst, and pro-
totype maker are all performed by a single engineer using modern digital engineering design tools. These dig-

ital tools include computer systems with 3-D solid modeling software, seamless links to engineering analysis

and manufacturing simulations, and digital interfaces to rapid prototyping machines. While these new tech-
nology tools have been developed and are commercially available, they have not yet been integrated into
mainstream engineering graphics education as the contemporary curriculum. This paper will summarize the

digital engineering design process using current software that is widely available for the educational setting.

Introduction

The discipline of Engineering Design
Graphics has been a cornerstone for engineer-
ing education for almost a century. During the
majority of that time, the curriculum has cen-
tered on instruction in graphical techniques to
solve spatial problems and to make ortho-
graphic engineering drawings. The past two
decades have witnessed dramatic changes in
the types of tools and techniques used by engi-
neers to solve graphical problems. The field
has gone from using drafting boards, to com-
puter-aided design and drafting systems, and
now to 3-D featured-based solid modeling.
The power of this latest digital design para-
digm is only now being realized as low-cost
analysis, simulation, and rapid prototyping
software and hardware systems are becoming
available for educational use (Ault, 1999; Barr,
1999; Cole, 1999; Newcomer, McKell,
Raudebaugh, & Kelley, 2001; Tennyson &
Krueger, 2001).

Computer Sketching
Sketching is a natural element of creative
ideation, and is the beginning of the engineer-
ing design process. Modern parametric mod-
eling software starts with a 2-D sketch on a
planar grid. While computer sketching may
be more accurate than manual freehand
sketching, computer sketching still retains a
certain creative feeling. To aid in this com-
puter sketching, the software offers a variety of

2-D primitive selections, such as line, circle,
rectangle, arc, spline, and ellipse. In order to
complete these 2-D profiles, the software
includes 2-D editing functions such as extend,
trim, mirror, offset, and array. Parametric
dimensions and other geometric constraints
are then added to the sketch to initially fix the
geometry. When a 2-D sketch profile is com-
plete, such as shown in Figure 1, it is then
either extruded or revolved to form the 3-D
base of the part.

Feature-Based Solid Modeling
The base part, such as shown in Figure 2, is
usually not a finished model. Additional
material removal and/or material thickening
may be needed to accurately represent the
final 3-D geometry. Different workplanes can
be positioned in the modeling space, more 2-D
sketches can be created on these workplanes,
and these secondary profile sketches can then
be used to cut through the base part or to add
more material. Also, common design features,
such as fillets, rounds, chamfers, ribs, bosses,
cuts, and holes, can be created with simple
commands that do not require sketches. A fin-
ished part of an automotive piston, with all
needed features, is shown in Figure 3.

Modification of Parametric
Solid Models
Sometimes it is necessary to modify the geom-
etry of a completed 3-D geometric model.

6 Engineering Design Graphics Journal
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Figure 1 A 2-D Parametric Computer Skelch

With parametric modeling software, these
modifications are simplified. For example, to
change the dimension of a particular design
feature, the user can simply revise that dimen-
sion on the 2-D sketch that created the part,
and then re-build the model. Ability to quick-
ly re-adjust dimensions of a designed part is
one of the major advantages of parametric
modeling software.

Analysis of Solid Models

One of the advantages of the new digital
design approach is that physical properties
and behavior of the solid material can be ana-
lyzed without actually embodying the part.
One example is mass properties analysis.
Once the model is built, the user can assign a
material (or density) to the part, and then
select the appropriate command to generate a
“Mass Properties Report” (MPR). The report
can be saved in a file and, if needed, imported
into a technical document. Typical parame-
ters included in this MPR are: mass, volume,
surface area, center of mass, and moments of
inertia. A typical MPR report for the part in
Figure 3 is shown in Figure 4 for a density of
0.281 pounds per cubic inch.

Another analysis amenable to the solid model-
ing environment is Finite Element Analysis
(FEA), which is quickly becoming a powerful
tool for computer-aided mechanical analysis
and design. In many cases, the FEA software
can now be accessed inside the parametric
solid modeling software command structure.
To start, the user builds the solid model part,

2 00 2

Figure 2 The Initial 3-D Base Solid Mode!

Figure 3 The Finished 3-D Solid Model of the Cylinder

Head with all Features Added

Density = 0.281 pounds per cubic inch
Mass = 1.264 pounds

Volume = 4.499 cubic inches

Surface arec = 49.272 square inches
Center of mass: [ inches |

X =0.000
Y =0.542
Z=:0.001

inertia: { pounds * square inches |
Ix = [0.000, 0.001, 1.000)
ly = {1.000, 0.000, 0.000)
Iz ={0.000, 1.000, -0.001

system.

lzx =0.000 Llzy =-0.001

Principal axes of inertia and principal moments of

Px = 0.894
Py =1.018
Pz=1442

Moments of inerlic: [pounds * square inches) Taken
at the cenler of mass and aligned with the coordinate

Lec= 1018 xy=0.000 Lxz =0.000
lyx =0.000 lyy= 1442 lyz=-000I1

lzz =0.89%4

Figure 4 A "Mass Properties Report” for the Cylinder

Head Solid Maodel

Barr
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such as the piston. The user then invokes the
FEA software and starts a study. First, the
user applies fixed restraints and uniform pres-
sure loading vectors to the solid model (Figure
5). Next an FEA mesh is applied using a spec-
ified quality of resolution (Figure 6). Finally,
the results of the FEA study can be seen by
plotting the Von Mises stress distribution on
the model (Figure 7). The use of a color gra-
dient scale on these stress plots offers an excel-
lent visualization tool for the engineer to view

the computer-generated results, all in essen-

tially a real-time environment.

Assembly Modeling

Most engineering products are not single
parts, but rather are a collection of parts that
mate together to perform a desired function.
Modern parametric solid modeling software
allows not only the creation of individual
parts, but also the creation of an assembly of
parts. An assembly model can be created by
importing individual parts into an assembly
file. For the piston assembly example, the
remaining parts (connecting rod, rod cap, and
wrist pin) are built. The first part is then
imported into the assembly file and it becomes
the base part of the assembly. Subsequent
parts are imported and then mated together.
In the mating process, a number of constraints
can be attributed to the mated parts. Some of
the common constraints used for mating the
piston assembly (Figure 8) include coincident,
concentric, and parallel features. Once the
parts are mated properly in the assembly
model, tolerance checks for clearance and
interference can be made.

Kinematics Simulations

While assembly models may show how the
parts fit together, they are still only static
images. With current solid modeling software,
it is possible to study dynamic images through
animations. For example, the piston assembly
can be animated to show the motion of the pis-
ton head as it moves through a complete down-
ward and then upward stroke.

b

number 3

Figure 5 fixed Reslraints and Uniform Pressure Loading
Vectors are Applied fo the Model

Figure 6 A Mesh is Generaled Over the Solid Model
for the FEA Study

Figure 7 Results of the FEA Study Show the Von Mises
Stress Distribution Over the Solid Model

8 Engineering Design Grophics Journal
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Rapid Prototyping of
Solid Models

Once the 3-D geometry of the model has been
constructed and verified through analysis, a
rapid prototype of the individual parts can be
made. The user saves each part individually
as a stereolithography file (i.e. one with an
STL extension). The .STL file is then import-
ed to any one of a variety of rapid prototyping
machines. In the case here, the rapid proto-
typing machine is a Selective Laser Sintering
(SLS) machine made by DTM Corporation.
Basically, the .STL file-making process slices
the model’s geometry into very thin layers Figure 8 The Piston Assembly Model
stacked one-by-one on top of each other, and
then the SLS process sinters these layers
together using fusible powder and a laser light
beam. Example rapid prototypes of the piston
assembly parts are shown in Figure 9.

Section Views of Solid Models
Sometimes solid model geometry becomes
complex. Important features of the model may
reside internally and not be visible from an
external screen viewer. For example, two of
the major features of the piston head are the
internal bosses that support the wrist pin. In
this case, the user may want to create a section
view of the 3-D solid model. First, a cutting
plane is positioned through the object. The
plane could go through the middle of the
object or be offset by a pre-defined value.
Then a section view command is issued and
the solid model is cut in half. Two examples of
section views of the piston solid model show-
ing internal features are depicted in Figure 10.

Figure 9 Rapid Prototypes of the Individual Parts of the
Piston Assembly

Generation of Engineering
Drawings from Solid Models
Documentation has always been an important
aspect of the engineering design process.
Traditionally, this documentation centered
around the generation of engineering draw-
ings. As solid model databases become the
mainstay of the digital engineering design
enterprise, paper drawings are becoming less
relevant. Nonetheless, most engineering com-
panies will still require engineering drawings,
if for no other reason than for legal matters.
Fortunately, making an engineering drawing

Figure 10 3-D Section Views of the Piston

Barr 9
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Figure 11 An Engineering Drawing of the Piston Head Projected Directly from the Solid Model

from a solid model is fairly straightforward.
The user projects three views of the model
onto a drawing sheet. Visible and hidden lines
automatically come with the projection, but
centerlines, dimensions, and notes must be
user supplied. A typical student drawing of
the piston model is shown in Figure 11.

Curriculum Laboratory Sequence
An Engineering Design Graphics curriculum
outline, based on this digital engineering
design process, is shown in Table 1. It consists
of eight laboratory modules and a two-week
design project. Outcomes of the curriculum
include computer sketches, 3-D solid models
of parts, assembly models, analysis results,
kinematics animations, rapid prototypes, sec-
tions views, engineering drawings, and techni-
cal illustrations. The final design project
involves reverse engineering of a mechanical
assembly, a team project activity that has been
successfully used as a capstone event in fresh-
man Engineering Design Graphics courses
(Barr, Schmidt, Krueger, & Twu, 2000).

Conclusions
Engineering Design Graphics curriculum con-
tent is at the threshold of a new era, a digital
era where geometric computer models, and the
attendant databases, are the center of instruc-
tion. The digital database starts with the
building of a solid model from a 2-D sketch,
and is then completed by adding 3-D design
features. However, the true power of this
approach is only realized when the solid model

data is applied to analysis, simulation, proto-
typing, and design documentation activities.
This paper has documented this digital engi-
neering design and graphics process with real-
istic examples of freshman student exercises.
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Laboratory Sequence

Lab Activities and Outcomes

1 Computer Sketching: Set up the skeich plane units and grid paro-
meters; demonstrate all 2-D skelching primitives; demonstrate all line edit
ing fealures; demonstrate the setting and editing of dimensions; set geo-
metric constraints; make simple extrusions and revolutions fo get 3-D
geometry. Print hardcopies of 2-D skeiches and simple parts for submis-
sion.

2 Solid Modeling of Parts: Create 3-D exirusions ond revolutions of
individual parls; use advanced sweep operations; add parametric design
features; edit features and geomelry in 2-D and 3-D; render the parts.
Print color hardcopies for submission.

3 Assembly Modeling: Create individual parts; assemble parts as a
mechanical assembly; mate features as appropriate; check for clearance
and interference of parts; create color rendering of assembly. Print color
hardcopy of the rendered assembly for submission.

4 Analysis of Parts: Perform mass properties analysis of 3-D parts.
Perform an FEA study: set up applied forces, fix constraints, perform mesh-
ing, display color stress contours, visuolize and interpret resulls. Print o
mass properiies report and obtain a color hardcopy of the FEA results for
submission.

5 Kinematics Simulation: Create a mechanical assembly; mate the
parts of the assembly, simulate motion of the assembly; generate an ani-
mation (.AVI] file; play the .AVI file externally on a suitable player. Print o
rendered color hardcopy of the assembly and submit it along with the
animation file.

6 Manvufacturing and Rapid Prototyping: Create individual parts
of a mechanical assembly; generate an .STL file of each part; send the
STl files to a prototyping machine; demonstrate mating assembly of pro-
totype ports. Submit the rapid prototypes once finished.

7 Section Views: Creafe individual parts of a mechanical assembly;
make different 3-D section views of the parts individually and as assem-
bled; exporl acceptable color image files of the 3-D section views for
presenlation purposes. Make o 2.D section view of a model projection.
Import the image files info a technical document page and submit printed
hardcopies.

8 Engineering Drawings: Create a 3D part and make a threeview
orthographic drawing of the part; use a suitable sheet style template; add
centerlines where appropriate; dimension the drawing; add a fitle block
and appropriate notes. Print a black and white hardcopy for submission.

9-10 Team Design Project: Assign teams; acquire, study, and reverse engi-
neer a common mechanical assembly; sketch shape and sizes of individ-
val components; build computer solid models of parts and assemblies;
perform appropriate computer analyses; make rapid protolypes of parts;
generate drawings ond other design documentation; propose design
improvemenls. Submit final team project report.

Table 1

Barr 11
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Engineering Design Graphics as a
Communications Tool for Mechanical Design:

A Broader View

Holly K. Ault
Worcester Polytechnic Institute

Abstract
Amongst the many skills required of newly graduated engineers is the ability to clearly communicate their
designs and engineering analyses using both verbal and graphical languages. The new ABET EC2000 cri-
teria emphasize that students must have the ability to communicate effectively, (Engineering Accreditation
Commission, 2001) but leave the interpretation of the outcomes that define effective communication to the
individual programs. It is desirable for the students to learn these communication skills in the context of
their specific disciplines; therefore, the trend has been towards integration of writing exercises through
design and laboratory reports in the engineering courses in addition to their courses in the humanities com-
ponent. Although much emphasis has been placed on the integration of both written reports and oral pre-
sentations into the core engineering curriculum, little has been said or done concerning the use of graphics
as a communication medium. It has been said that graphics 1s the language of engineering (Bertoline, et al.,
1995). Writing in the humanities does not depend heavily upon graphics. Mechanical design, in particular,
requires extensive use of graphics, not only conventional orthographic drawings, but also skeiches, solid
models, graphical representations of various analyses and experiments, prototypes, and other graphical and
physical models to communicate design concepts and outcomes effectively. This paper will present a review
of the use of graphics tools by students in a sophomore level introductory mechanical design course and senior
design projects with a focus on the use of graphical communication techniques and physical objects to devel-

op and communicate design concepts.

Background trend is driven not only by the availability of
Engineering design graphics has been taught CAD software that facilitates the generation of
traditionally as the language of engineers engineering drawings, but also by pressures to

(Bertoline, Wiebe, Miller & Nasman, 1995). include other topics in the curriculum.
Graphics is recognized as an important com- Furthermore, many schools have integrated
munication tool within the engineering com- graphics and CAD into other courses. In par-
munity. Traditional entry-level courses focus ticular, entry-level introduction to design or
on developing students’ visualization skills introduction to engineering courses often con-
through the creation of standard engineering tain a CAD component. The course described
drawings. Prior to the advent of computer- by Briller et al. is but one example of many
aided design (CAD), most engineering schools such efforts (Briller, Hanesian, & Perna, 2001).
offered several courses in graphics and However, many of these courses are electives,
descriptive geometry. First year engineering and the time spent by students learning graph-
students were required to take one or more of ical communications skills has been greatly
these graphics courses. reduced.

Recently, a trend towards removing engineer- ABET’s general accreditation criteria for engi-
ing design graphics courses from the curricu- neering programs require that the students

lum has emerged (Clark & Scales, 1999). This demonstrate: 3(g) an ability to communicate
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effectively, and 3(k) an ability to use the tech-
nigues, skills, and modern engineering tools neces-
sary for engineering practice (Engineering
Accreditation Commission, 2001). Graphical
communication skills are not specifically
noted. Specific engineering program require-
ments likewise do not mention visualization
skills, graphics or geometry, with the excep-
tion of geological engineering, which requires
the ability to visualize and solve geological prob-
lems of a three-dimensional nature (Engineering
Accreditation Commission, 2001). Thus, the
individual institutions must define the graph-
ical communications skills and modern engi-
neering tools to be learned and used by their
graduates.

This paper will attempt to address the ques-
tion by reviewing the work of mechanical engi-
neering students in an introductory mechani-
cal design course and in senior design projects
with an emphasis on the use of graphics as a
design communications tool.

ME2300 Introduction to
Engineering Design
This course utilizes a realistic design process
to introduce sophomore and junior level stu-
dents to the methods and techniques for solv-
ing engineering design problems. The course
focuses on the early phases of the design
process, particularly needs assessment, devel-
opment of product specifications and concept
generation. Lectures on design theory and
structured design methods such as bench-
marking, customer needs assessment, develop-
ment of product specifications, brainstorming
and creativity exercises, and decision strate-
gies are presented. Lectures are also provided
to support the specific design projects and
may cover a variety of engineering topics such
as fluid dynamics, heat transfer, mechanics,
statistics, elementary programming, basic cir-
cuits and engineering economics. Prior knowl-
edge of introductory calculus, physics and sta-
tics is assumed. Laboratory sessions are used
to conduct benchmarking experiments and to
build, test and demonstrate various prototype
designs. The course is designed to provide a
broad overview of engineering design

(Worcester -Polytechnic Institute,

Undergraduate Catalog, 2001-2002).

Graphics and CAD are not covered in the
course, and no prior knowledge is assumed.
There is no prerequisite graphics course
required. However, on the first day of class, the
students are given an exercise that highlights
the importance of graphics in engineering
communications. The exercise is relatively
simple. Each student is provided with a struc-
ture or mechanism built from a set of standard
construction toys such as K'nex, LEGOs or
GeoShapes. The students are instructed to
describe the object such that a classmate can
reconstructed the model from a duplicate set
of parts, which may include extra pieces.
Invariably, one or more students will ask
whether they are allowed to use sketches or
drawings in their description, however, the
instructor merely re-emphasizes the original
instructions to describe the object and com-
municate the necessary information to their
classmates. Virtually all of the students
include one or more sketches in their descrip-
tion, mostly pictorials. Fewer than half utilize
orthographics; we have not collected data to
determine whether those students who sketch
orthographic views have also taken the intro-
ductory CAD/graphics course. Students are
usually fairly successful in rebuilding their
models; fewer than 5% fail to construct a
model, and approximately 10-20% of the mod-
els have minor defects related to color or sym-
metry. As a conclusion to the exercise, the
instructor leads a discussion on the impor-
tance of graphics and the use of proper techni-
cal terminology in communicating design
ideas, noting that the descriptions containing
well-annotated pictorial sketches and proper
orthographic views were easier to follow than
those that did not. Hopefully this insight will
remain with the students when they begin to
prepare their design reports,

The course runs for seven weeks, during which
time the students complete two design pro-
jects, each lasting approximately three weeks.
Both projects require the students to work in
teams of 4-6 students. Students are required to
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keep informal design notebooks for both pro-
jects. The design notebooks are used to record
ideas, meeting notes, test results, and any
other information that demonstrate the stu-
dent’s work on the project. All work done on
the project should be recorded in the design
notebooks, including brainstorming sketches,
design concepts and notes from project group
meetings. Further documentation for the sec-
ond project includes both oral presentations
and formal written reports.

The first project involves the design of a robot-
ic mechanism that is constructed from LEGOs
MindStorms kits. The robot is required to per-
form some function such as navigating a maze
or retrieving an object. The only documenta-
tion required for this project is the design
notebook and an informal, intermediate oral
presentation of preliminary design concepts
(using PowerPoint). Students are graded based
on the number of “quality” entries in their
design notebooks, as well as their robot’s per-
formance in the final contest. A “quality” note-
book entry consists of a concept sketch, written
description of a design, test results, notes on
programming the robot, decision matrix, pho-

6
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tos of candidate designs, flow chart, minutes of
team design meetings, etc.

The second project involves the design of an
assistive device for a person with a disability.
Example projects have included redesign of a
headpointer, a laptray, and an adaptive fishing
apparatus. The students interview the client to
assess user needs, conduct product and patent
searches to identify potential solutions and
create concept solutions for the client.
Documentation includes the design notebook,
a formal oral presentation and written report
to the client, and a physical prototype or scale
model, if appropriate. A review of the docu-
ments generated by the students during these
two projects shows the use of various graphical
elements, as shown in Table 1.

In Table 1, the graphical elements are identi-
fied as follows. An informal sketch is hand-
drawn, and may be a pictorial, diagram, chart
or graph. Most of the informal sketches were
pictorials of design concepts. A formal sketch
or diagram is created using a 2D drawing
package such as MS-Paint, or may be copied
from another source such as a textbook.

Average Number of Graphical Elements in Introductory Design Course Documents

Project #1 LEGOs

Project #2 Assistive Devices

Design PowerPoint Design PowerPoint
Notebook Presentation Notebook Presentation
(n=30) (n=8) (n=29) (n=9)
Informal Sketches 21.5 14.4 10
Formal Sketch/Diagram 0.1 0.4 0.4 0.1
Orthographic Drawings 0.4 0.3
Solid Model Images 0.4 0.4 07 3.2
Function Plots
Photos 24 23 2.8 2.1
Other 03 0.6 0.3 0.4
Tolal 247 36 18.9 72
Table 1
14 Engineering Design Graphics Journal
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Orthographic drawings are dimensioned
multi-view layouts and may be generated
either with a 2D CAD package, from a 3D
solid model or hand drawn. Solid model
images are renderings of solid CAD models,
usually in shaded, axonometric views.
Function plots are generally x-y curves and are
typically used to represent experimental or
analytical data (velocity vs. time, etc.).
Photographs consisted mainly of digital
images of their robotic prototypes for Project
#1, or photos of items related to the disability
project (laptrays, wheelchairs, etc.) for Project
#2. Other items included miscellaneous
graphics such as PERT charts, flow diagrams,
organizational charts, copies of patent draw-
ings, and screen dumps.

Table 1 shows that over three-quarters of the
design notebook entries are hand-drawn
sketches, although these tend to be of variable
quality. Figures 1 and 2 show some typical
sketches. Using a draw package to create neat,
formal sketches is time-consuming and many
students do not have the skills to use even
these simple graphics packages to demonstrate
their designs. Formal sketches are thus only
generated when a formal report is required. An
additional 10-15% of the graphics are digital
photos. Students find this a quick and easy
way to document their designs. The digital
photos can simply be pasted into their note-
books. Orthographic drawings and function
plots comprise fewer than 10% of the graphics
used in the design notebooks for these concept
designs.

Students are given a fifteen minute mini-lec-
ture on using PowerPoint, however, there is no
discussion of the use of graphics in the
PowerPoint slides. None of the teams reported
any difficulty in creating slides for their oral
presentations. Graphics were incorporated
onto about half of the slides. These graphics
typically included digital photos (39%), ren-
derings of solid models (34%), and scanned
images of their concept sketches (10%). Only
three out of nine teams used orthographic
drawings in their oral presentations to the
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Figure 1 Example of well-developed student design
concept skelch
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Figure 2 Examples of rough sketches created by students
in design nofebooks
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clients for the assistive devices; none were used
for the LEGOs robotics projects.

Senior Design Projects

All students are required to complete a cap-
stone design project during their senior year.
These projects are usually conducted as team
projects and require an effort equivalent to
three courses. There is no formal course asso-
ciated with the project; student teams meet
with their faculty advisor weekly during the
year. About half of the projects are sponsored
by local industry. All teams are required to
submit a formal report; most teams will also
participate in the annual project poster com-
petition. All of the final reports submitted dur-
ing the academic year 2000-2001 were
reviewed to determine what types of graphics
were used in the documentation. A total of
forty-two (42) reports were submitted by 104
students, for an average team size of 2.6 stu-
dents/team. Average report length was sixty
(60) pages with an additional twenty-seven
(27) pages of appendices. Table 2 shows the use
of graphical elements in the senior design pro-
ject documentation.

6
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For the formal reports, there are wide varia-
tions in both the number and types of graphi-
cal elements used by the students. The % entry
indicates the percentage of total graphical ele-
ments in all reports for each type, whereas the
Team % entry indicates the percentage of
teams that used the element type. Note the
large standard deviations and ranges of
instances for each graphic element type. This
is certainly not unexpected, because of the
wide range in topics for these projects. One
project may have a large number of finite ele-
ment analyses, whereas another may contain
numerous plots from experimental data. All
reports contained some graphic content gener-
ated by the students. The most common
graphic elements created by the students were
x-y plots of experimental data and/or analyti-
cal calculations (80%), most using Excel or
similar spreadsheet software. Formal diagrams
or pictorial sketches were generated by 75% of
the teams, and an additional 15% of the
reports copied sketches or diagrams from out-
side sources. Two-thirds used digital pho-
tographs taken by the project team; another
10% used digital images from outside sources.

Average Use of Graphical Elements in Senior Design Project Documents

Final Report (n=42 teams) Poster (n=26 teams)

Avg. sD Min. | Max. % |Team % | N % | Team %
Informal Skefches 3] 10.8 0 65 o} 17 0 0
(hand drawn)
Pictorals/Formal Sketches| 6.6 70 0 31 14 90 28 10 42
Orthographic Drawings 4.8 1.7 0 74 10 55 3 1
Photographs 8.4 9.8 0 53 17 76 123 44 81
Function Plots 15.9 241 0 102 33 80 72 25 69
Solid Model Images 54 8.2 0] 35 1 60 37 13 15
Other Graphics 50 9.1 0 46 g 57 19 7
Total 49.2 34.5 5 137 100 100 282 100 100
Table 2
16  Engineering Design Graphics Journal
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About three-fourths of the teams prepared
either orthographic drawings or solid models
(71%); solid models were slightly more preva-
lent at 60%, with orthographics in 55% of the
reports. One-fourth of the teams with solid
models did not create orthographic drawings.
Only 17% of the teams that created ortho-
graphic drawings (4 teams) did not generate
them from solid models.

Fewer than one-fifth of the teams included
informal sketches, and only two reports con-
tained copies of patent drawings. Statistical
formats such as bar charts and pie charts were
used occasionally. Other infrequently used
graphics included flow charts, organizational
charts and trees, electrical schematics, screen
dumps and spectral plots.

In addition to the types of graphics used by
each team, it is interesting to compare the
number or frequency of use in each report.
Surprisingly, since these are capstone design
reports, there are very few orthographic draw-
ings, averaging fewer than five (5) drawings
per report, or about 10% of the total graphic
content. Renderings of solid models appear
with only a slightly higher frequency of 11%.
Only informal sketches have a lower frequency
at an average of three (3) per report or 6%.
Pictorials and diagrams occur at a frequency of
about 14%, however, approximately half of
these graphics are scanned images from out-
side sources and were not created by the stu-
dents. Digital photographs are easily obtained
and occur with an average frequency of eight
(8) per report, or 17%. Many of these photos
have been enhanced or annotated using soft-
ware such as Adobe PhotoShop. Finally, func-
tion plots comprise nearly one-third of the
graphic content, with an average frequency of
sixteen (16) per report, and tend to dominate
the graphic content. The majority of these
plots represent experimental data collected
during prototype testing, benchmarking, or
studies using analytical models.

Posters prepared by the students for their final
presentations show similar trends, with the

exception of the lack of orthographic draw-
ings. Students used photographs more fre-
quently, with a slight reduction in the percent-
age of data plots and images of solid models.
Since specific details of the design, analysis
and testing are less important in a brief pre-
sentation such as the poster session; digital
photos serve primarily as an opening to the
discussion with viewers of the poster, and tech-
nical detail is omitted. A general audience
more easily interprets photos as compared to
traditional technical graphics. During the
poster session, students were provided desktop
space and access to computers and video
equipment. Many teams elected to display pro-
totypes, utilize computers for software demon-
strations, simulations and animations, or show
videos of experiments. The use of these multi-
media graphical communication tools
enhanced the students’ presentations.

Discussion

Students in mechanical design use a wide vari-
ety of graphical elements to document their
designs. These include not only conventional
“engineering graphics” such as orthographic
drawings, but also digital photographs, func-
tion plots of experimental and analytical data,
both formal and informal sketches and dia-
grams, statistical graphics such as bar and pie
charts, patent drawings, images of solid mod-
els, and various other miscellaneous graphical
elements. Students at our institution do not
have access to rapid prototyping equipment, so
there were no 3D graphical objects generated
from their solid models, but students did use
conventional prototyping materials and meth-
ods to prepare mock-ups or models of their
designs.

Informal sketches are useful at the concept
generation stage and for discussions with fel-
low students; however, the sketching ability of
most students is not well-developed. Students
working informally need sketching skills, as
evidenced by the frequent use of sketches in
their design notebooks. Some training in
sketching would help to improve their skills in
this area.
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Digital photographs are a very popular scientific visualization methods, but would be
method of documentation in student design well served to study this topic.

reports. Many of the digital images were anno-

tated or enhanced using either image editing Diagrams, sketches and pictorials for reports
software or within the word processor. Quality and presentations are generated using 2D
of photography may vary, but digital photos computer drawing packages or scanned from

are easy and cheap, so only the best are pre- outside sources. Students seem to readily
sumably included in the reports and presenta- acquire basic skills with simple draw and paint
tions. Nonetheless, it would be useful for stu- type graphics tools, however, it can be time-
dents to have a better understanding of basic consuming to create formal diagrams and
photography and digital image manipulation. sketches using computer software. This might

be avoided with better sketching skills.
Formal reports often include function plots.
Experimental data and results of design analy-
ses are often displayed with x-y plots or other
figures or diagrams. The display of various
types of information for scientific purposes
can take on many forms, and the use of simple
function plots may not always be the best tool
for scientific visualization (Tufte, 2001).
Figure 3 shows a plot of experimental data
comparing various design options. Note the
use of multiple scales along both axes, which
has the effect of superposing and sorting the
data in this multi-dimensional representation,
and allows the presentation of multiple design
variables for comparison. Engineering stu-
dents generally receive no formal training in

Conclusions
This study demonstrates the wide variety of
graphics elements used by mechanical engi-
neering students to document their designs, in
both formal and informal settings. The docu-
ments surveyed in this report include only
notebooks and reports, and do not include
additional multimedia graphics or rapid pro-
totypes that could be used in design presenta-
tions. These forms of graphics are coming into
more widespread use in engineering commu-
nications. Although this is a limited survey
conducted at a single institution, it may pro-
vide some insight regarding the use of graph-
ics as a communication tool by student design-

Figura 39; All Materials, Two Air Knife Sets: Pressure vs, Travel Distance
Sorted by Air Knife Configuration and Gap Height
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Figure 3 Multi-dimensional plot of experimental data from a design experiment
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ers and the needs for changes in focus within
the graphics curriculum.

Recommendations
Further research is needed to replicate this
study across a broader spectrum of students in
engineering and technology programs. A com-
parison of graphical communications skills
used not only by engineering students but also
by practicing design engineers would help to
define the range of topics that should be cov-
ered in the engineering curriculum. All types
of graphical or non-text communication media
should be studied, including multimedia ani-
mations and 3D models such as rapid proto-

types.

Based on this limited study, we conclude that
our engineering students need more than just
CAD skills to effectively communicate design
concepts. The curriculum in Engineering
Design Graphics has seen a reduction in con-
tent at many universities over the past few
decades, particularly since the introduction of
CAD. Students were previously taught sketch-
ing as well as skills needed to prepare formal
engineering drawings, with or without CAD.
This study shows that sketching is an impor-
tant skill for design engineers, however, few
students have good sketching skills and there-
fore find it difficult to produce informal
sketches that can be interpreted by others.
Furthermore, students utilize other graphical
elements for visualization of complex data.
These may be in the form of 2- or 3-D function
plots, color contour plots, and various other
forms of scientific visualization tools to dis-
play the complex data that are generated by
sophisticated analysis techniques such as
Finite Element Analysis and Computational
Fluid Dynamics packages and experimental
data collected with devices such as signal ana-
lyzers and data acquisition systems. Rather
than reducing the emphasis on graphics in the
engineering curriculum, students should be
taught how to use a much broader range of
graphical elements to communicate their
design ideas.
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Using CADKEY to Solve Intersections
of Thin-Walled Surface Models

Frank M. Croft
The Ohio State University

Abstract

Fundamental constructions in descriptive geometry deal with determining the tntersection of various ele-

mentary solids, such as planes, cylinders, and cones. Systems involving planes, cylinders, and cones are gen-
erally produced from sheet metal or other thin materials. When panels of these thin materials are fastened
together, complex objects result. Determining the lines of intersection between the basic shapes that create
the final product by using manual methods has always been a complex procedure. The process is greatly
improved when using a computer-aided drafting (or design) (CAD) program such as CADKEY; however,
the orthographic results can be misleading. To avoid any problems associated with orthographic views of
surface models, software developers should consider integrating within the modeler a means by which the

surface model can be displayed as a solid model, thus eliminating hidden lines that nearly coincide with

object lines.

Introduction

Determining lines of intersection of solids has
always been a complex problem in descriptive
geometry. Common solutions warranted use
of cutting planes and transfer of points
through various views in order to generate the
correct intersection. Furthermore, when deal-
ing with curved surfaces, the solution required
one to plot several points and then establish
the intersection by connecting the points with
an irregular curve. The skill of the drafter was
extremely important in the overall solution.

With three-dimensional CAD programs, lines
of intersection can be determined very simply
if the solid modeling software uses Boolean
operations to enhance solid construction
(Bertoline, 1997). Boolean operations include
UNION, DIFFERENCE, and INTERSEC-
TION functions. For example, in Figure 1, the
pyramid and the triangular prism (Hawk,
1962) are generated separately and then using
a UNION operation, are combined into a sin-
gle solid.

Holes in solids can be generated using a DIF-
FERENCE operation. Figure 2 shows a trian-
gular prism with a hole through it. The hole

was produced by creating a cylinder long
enough to pass completely through the prism
and then using the DIFFERENCE operation.

Once the solids are formed, the lines of inter-
section are also formed and stored in the data-
base. Most CAD programs permit the user to
display the solid in many different ways
including rendered, hidden lines removed, or
hidden lines visible. Figure 3 shows a solid
that has been rendered. The triangular prism
intersects the pyramid as shown in Figure 3. It
should be noted that after the intersection
operation, the pyramid and prism characteris-
tics extend only to the lines of intersection.
This is shown in Figure 4 where hidden lines
depict the intersection.

Solids Composed of
Lateral Surfaces
Although CAD programs in general, and
CADKEY in particular, can be used to easily
determine the lines of intersection between
two geometric solids, what about the lines of
intersection between objects composed of sur-
faces only? These geometric solids are hollow
and offer a somewhat different approach in
their solution. The primary difference
between thin-walled surface models and
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objects that are solid throughout is the surface
model will show two parallel lines for the
intersection due to the thickness of the surface
that makes up its geometry. This is very
important since many real world applications
deal with objects constructed out of sheet
metal.

The significant issue in dealing with thin-
walled surface models is the actual construc-
tion of the model. Fortunately, most CAD
modeling programs offer a shelling routine,
which will automatically hollow a solid model
to produce a thin-walled surface model. CAD-
KEY has this capability built into its solid
modeler and it is very easy to "shell out" the
solid and be left with the surface model.
Figure 5 shows the result of the pyramid and
prism intersection in a surface model format.
The left side of the figure shows the thickness
of the material that composes the lateral sur-
faces. The right side of the figure simply shows
the surface model without the hidden lines
and it looks exactly like the solid model in
Figure 1.

Orthographic Views of the
Thin-Walled Surface Model

CADKEY, through its layout mode, offers the
user a way to create a design drawing showing
any number of orthographic views desired. It
must be noted that when showing the ortho-
graphic views of the thin-walled surface
model, thickness of the material is depicted
and may offer some confusion. See Figure 6.

When a layout of a solid is presented, single
hidden lines allow ease of interpretation; when
a layout of a thin-walled surface model is pre-
sented, often double hidden lines add a great
deal of confusion. Figure 7 shows the ortho-
graphic views of a solid. Note the clarity of the
intersection; however, if the intent of the
design is to use folded sheet metal or other
material to construct the solid, then the draw-
ing (Figure 7) does not represent the true
object. Figure 7 shows hidden lines only in the
front view, which is correct. There is little
chance that anyone trained in orthographic
reading would misinterpret the intersection.

Figure 1 Solid Model of a Pyramid and Triangufar Prism
formed by Boclean UNION

Figure 2 Triangular Prism with @ Hole Formed by
Boolean Difference

Figure 3 Rendered Solid
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Figure 4 Intersection of Pyromid and Prism showing
Hidden Lines

Figure 6 Orthographic Layout of Thin-Walled Surface
Model

This drawing, although orthographically cor-
rect, is geometrically incorrect if the drawing
is meant to depict the orthographic views of a
surface model. The engineering properties
associated with the solid and the surface
model are different.

Most CAD programs, including CADKEY
enable the user to examine the engineering
properties. Figure 8 shows a portion of the
mass properties table for the solid as displayed
in Figure 7, while Figure 9 shows a portion of
the mass properties table for the correspond-
ing surface model as shown in Figure 6. For
example, the table for the solid shows a vol-
ume of 5.138 cubic inches and a surface area of
22.26 square inches. In contrast, the table of

Figure 5 Intersection of Lateral Surfoce Generated

Solids

Figure 7 Orthogrophic Layout of Solid

the surface model shows a volume of 2.390
cubic inches and a surface area of 39.74 square
inches. These are very different properties.

Conclusions
CAD programs, such as CADKEY, are very
powerful tools that can display complex inter-
sections between solids without the cumber-
some cutting planes and projection techniques
of the past. The Boolean operations associated
with most CAD modelers enhance one’s abili-
ty to develop complex solid objects and enable
us to have confidence that our geometry is cor-
rect. On the other hand, since many real world
designs depend on objects developed from flat
material such as sheet metal, CAD solid mod-
eling software should be able to incorporate
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Figure 8 Fngineering Properties of Full Solid

Figure 9 [Engineering Properties of a Thin-Walled Solid

the standard representation of the solid
objects made of these materials. The thickness
of the material, although important to the flat
pattern developers, is unimportant when con-
structing design drawings. The proper view
representation can be achieved if a solid repre-
sentation of the object is modeled; however, a
solid does not represent the real world object
and its engineering properties. Finally, it is
recommended that software developers con-
sider integrating within the modeler a means
by which the thin-walled surface model can be
displayed as a solid model, thus eliminating
hidden lines that nearly coincide with object
lines. This can be done to avoid any confusion
associated with orthographic views of surface
models.
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whose enthusiasm for metallurgy and teaching that led me
to consider a career as a professor and fo swilch from
mechanical engineering to metallurgy for my graduate
work.

Dr. Karl A. Gshneidner, lowa Siate University - was
my masters and doctoral adviser for my degrees in
Melallurgy. Karl helped me learn how to do research that
is so imporlant in an academic’s career. | had ample
opportunity to use my graphics drawing and visualizafion
skills o solve and illustrate crystal structures and phase dia-
grams,
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EDGD
2002 Distinguished Service Award
Presented to

John T. Demel

ASEE Annual Conference
June 18, 2002
Montreal, Quebec, Canada

Presented by Fritz Meyers and Frank Croft

Dr. Clyde W. Hall, Savannah State College, Savannah,
Georgia - was my first boss in academia. From him |
learned how to teach and how to write instructional objec-
lives. My teaching octiviies were in the Mechanical
Engineering Technclogy program and | taught 13 different
courses over the course of four years and taught wo guar-
ters of graphics every year.

Dr. James H. Earle, Texas A&M University - is truly
one of the giants in Engineering Design Graphics. |
worked for and with him for five years and learned continu-
ously about all aspects of graphics and about the organi-
zation of materials and people to teach large numbers of
students. | also learned how fo plan textbooks and get
them published and | appreciate his getting all of the A&M
EDG faculty involved in writing the course malerials. His
visiting engineers program tied the students lo people in
industry early and the use of design projects in both semes-
ters helped the students learn about engineering design,
preseniation skills, and creativity. We have used his lexts
here at Chio Stale because they are well writlen and
beautifully illusirated.

I would like to give a special thanks to
Professor Clyde Kearns, Professor Bob LaRue,
Professor Fritz Meyers, Professor Michael
Miller, Dr. Frank Croft, Dr. Ed Boyer, Dr.
Audeen Fentiman, Dr. Bob Wilke, and Dr.
Rick Freuler all who work here at The Ohio
State University - These people have been and
are my professional colleagues and my friends
since 1980. I have learned much from these
people and shared great times. Ed, Frank,
Fritz, Mike, and Bob Wilke have been co-
authors on books. The writing projects kept
me sane when there was turmoil. Going to
work every day to teach and to learn is a joy
“particularly when your colleagues are such spe-
cial people.
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[ Sharon Keillor Award for

The Sharon Keillor Award for Women in
Engineering Education recognizes and honors
outstanding female engineering educators. The
award consists of an honorarium of $2,000 and
an inscribed plaque.

Audeen Fentiman received a bachelor's degree
in mathematics (minor, physics) from Glenville
State College (1972); a master's degree in math-
ematics from West Virginia University (1974);
and a master's degree (1977) and Ph.D. degree
(1982) in nuclear engineering from The Ohio
State University (1982).

Fentiman currently serves as chair of the
Nuclear Engineering Program and is an associ-
ate professor in the Department of Civil and
Environmental Engineering and Geodetic
Science at Ohio State University. Prior to join-
ing the university, she was employed with the
Battelle Memorial Institute for approximately
10 years, where she held various positions with
increasing responsibility, beginning as a
research assistant (1976-77), principal research
scientist (1981-84), senior engineer (1985-87)
and associate department manager (1987-89).
She joined the faculty at Ohio State University
in 1989 where she worked as senior specialist in
the technology department (1989-90) and assis-
tant professor of civil and environmental engi-
neering and engineering graphics (1990-96).
She has served as associate professor of civil and
environmental engineering and geodetic science
since 1996; director of the Environmental
Science Graduate Program (1998-2001); and
associate dean for outreach and special pro-
grams (1999-200 1). She has been chair of the
Nuclear Engineering Program since 1999.

Fentiman is an outstanding classroom teacher
who brings her industrial experience at Battelle
Laboratories and her research into her class-
room. She led the development of Ohio State's
Introduction to Engineering that has increased
retention of first year students by 15%. This
development program provides instruction in
cognitive development and new educational
methodologies and technologies.

As an outgrowth of this Introduction to
Engineering program development,
Fentiman has obtained industrial
funding to take it to a Cincinnati ;
high school. Fentiman and the £
Ohio State staff have modified
the program and provided
instruction for the high school
faculty who are teaching the

courses. This has become, in

effect, an advanced placement
course for engineering similar |
to ones for math, science, and |
the humanities. Fentiman has
also developed and taught
courses for senior undergraduate
and graduate students in environ- |
mental engineering risk assess-
ment and radioactive waste man-
agement. She is co-author of the
revision of the textbook for the latter
course.

As the associate dean for outreach and special
projects, Fentiman developed and implemented
a summer bridge program for women engineer-
ing students. The women who have participated
in the bridge program have been retained at a
higher rate than counterparts who do not partic-
ipate. One of her externally funded projects was
to develop fact sheets concerning hazardous
waste so that the public could be properly edu-
cated about these issues. These fact sheets were
used in Ohio, California, and New Jersey. This
past year, Fentiman was chosen by her Ohio
State Nuclear Engineering Program faculty
peers to head the program.

Within ASEE, Fentiman has been active in the
North Central Section and the ASEE Nuclear
and Radiological Engineering and
Environmental Engineering divisions. She was
named a Battelle Fellow (1982) and a Fellow of
the American Association for the Advancement
of Science (2001). She is a recipient of the Boyer
Award for Excellence in Teaching Innovation
(1999), and the Outstanding Engineering
Educator Award from the Central Ohio Society
of Professional Engineers (2000).

Division News 25



volume 6

(EDGD)

number 3
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American Society for Engineering Education
(ASEE)

Bylaws

(Proposed 2002 Revision)

Article I: Name and Objectives

Section 1. The name of this Division of the
American Society for Engineering Education
(the Society) shall be the Engineering Design
Graphics Division (the Division).

Section 2. The objectives of the Division shall
be to:

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

b. Investigate matters relating to engineering
graphics and to inform the membership of

current developments.

c. Encourage the early participation of engi-
neering students in the areas of graphics
and design.

d. Promote, stimulate and provide opportuni-
ties for the professional interchange of ideas
among the membership.

Article Il: Membership

The membership of the Division shall consist
of all members of the Society who have indi-
cated an interest in the Division and paid the
annual Division dues. Division dues are billed,
due and payable with the Society dues on the

anniversary of the date on which a member
joined the Society. Division dues are deposited
by the Society to the account of the Division
and disbursed upon request of the Division
Chair or Secretary-Treasurer. Dues fund
Division publications sent to each member.

Article lll: Officers and Duties

Section 1. The Division shall be administered
by an Executive Committee consisting of the
following elected officers plus the immediate
past chair: (See Art. VI)

¢ Chair - 1 Year

* Vice Chair - 1 Year

» Secretary-Treasurer - 3 Years
* Directors (65) - 3 Years

Terms of office shall conform with the Society-
year, beginning in June following the Annual
Conference of the calendar-year in which

elected (See Art. IV, Sec. 1f).

Section 2. The duties of the Division officers
shall be those usually associated with the
respective office and described as follows:

2a. Chair

2a(1). The Chair is the chief executive officer
of the Division and of the Executive
Committee and an ex official member of all
Division committees, The Chair presides at all
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business meetings of the Division and the
Executive Committee.

2a(2). The Chair is the senior member of the
Division on the Executive Board of the ASEE
Council for Professional and Technical
Education.

2a(3). The Chair shall review the annual
Division budget as prepared by the Secretary-
Treasurer [See Art. ITI, Sec. 2¢(6) ]. The Vice-
Chair shall be consulted during this review. If
necessary, adjustments to the budget will be
made and discussed with the Secretary-
Treasurer. When finalized, the budget shall be
presented by the Chair to the Executive
Committee. Upon approval, the budget shall
be submitted to the Executive Director of the
Society.

2a(4). The Chair shall prepare a written
report, including budget expenditures, for the
term of office just completed and transmit, not
later than thirty (30) days following comple-
tion of the term of office, copies to the
Secretary-Treasurer.

2a(5). The Chair shall keep the Vice-Chair
informed of all Division activities during the
term of office, and transmit to the Vice-Chair
at the end of the term all material needed to
maintain continuity.

2a(6). The Chair shall appoint all bylaw com-
mittees (See Art. VII ) except the Nominating
and Elections Committees, designating the
chair of each committee except where the chair
is specified by the bylaws.

2a(7). The Chair shall appoint the chairs and,
at his discretion, members of committees not
specified by the bylaws but considered neces-
sary for the adequate administration operation
of the Division, and assign such committees to
the Vice-Chair or appropriate Director for
Administrative control.

2a(8). The Chair shall review and approve the
composition of all committees.

2a(9). The Chair shall assure the effective
operation of the Division by revoking the
appointment of any appointee who is not satis-
factorily performing the duties of the position
to which appointed.

2a(10). The Chair shall, with the advice and
consent of the Executive Committee, request
the resignation of any officer of the Division
who is not satisfactorily performing the duties
of the office to which elected, and shall
appoint another member of the Division to
that office for the remainder of the unexpired
term. If the officer refuses to resign or does not
respond to the resignation request within thir-
ty (30) days, the Chair shall relieve that office
by executive fiat and appoint a replacement to
serve the remainder of the unexpired term (see

Art. IV, Sec. 1g).

2a(11). The Chair is responsible for all meet-
ings of the Division and of the Executive
Committee.

2a(12). The Chair shall arrange for a letter of
welcome containing information about the
Division and its objectives to be sent to each
new member of the Society who has indicated
an interest in the Division.

2b. Vice-Chair

2b(1). The term of office of the Vice-Chair
begins with the Society-year beginning in June
following the Annual Conference of the calen-
dar-year in which elected (See Art. III Sec. 1).

2b(2). The Vice-Chair succeeds to the Chair of
the Division at the beginning of the Society-
year following the term as Vice-Chair.

2b(3). In the event that the Chair is unable to
perform the duties of the office, the Vice-Chair
shall assume the Chair.

2b(4). In the absence of the Chair, the Vice-
Chair shall preside at all business meetings of
the Division and of the Executive Committee.

Division News 27




volume &

2b(5). The Vice-Chair shall be the junior mem-
ber of the Division on the executive board of
the ASEE Council for Professional and
Technical Education.

2b(6). The Vice-Chair shall assist the Chair in
the administration and operation of the
Division,

2b(7). To provide continuity, the Vice-Chair
shall, through communication with the Chair,
keep informed on all current activities and
become familiar with the Division's opera-
tional procedures.

2b(8). The Vice-Chair shall appoint the
Nominating and Elections Committees (See

Art. VII, Secs. la and 1b ) subject to the

approval of the Executive Committee.

2b(9). The Vice-Chair is the chair of the
Elections Committee, and with the aid of the
other members of the Elections Committee,
counts the election ballots and submits a con-
fidential report of the results of the election to
the Chair of the Division.

2b(10). The Vice-Chair shall prepare a list of
committees for the following year for presenta-
tion to the Division. Printed copies of this list
shall be made available to the Executive
Committee and provided to all persons attend-
ing the annual business meeting of the
Division.

2b(11). The Vice-Chair is responsible for the
functioning and performance of the following
Bylaws Committees: Nominating, Elections
and Distinguished Service Award. The duties
and composition of these committees are

defined in Art. VII, Sec. 1.

2c. Secretary-Treasurer (S-T)

2c(1). The Secretary-Treasurer is Secretary-
Treasurer of the Division and of the Executive
Committee.

o}
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2¢(2). The S-T shall keep complete records of
all meetings of the Division and of the
Executive Committee and within sixty (60)
days following each meeting or group of meet-
ings shall provide copies of the minutes to all
members of the Executive Committee and
proxies. The S-T shall distribute copies of the
minutes of the previous annual and mid-year
business meetings to all members in atten-
dance at the annual business meeting in June.

2¢(3). The S-T shall receive and preserve
copies of all reports and papers presented at
the meetings of the Division and of the
Executive Committee.

2c(4). The S-T shall transmit to the Director:
Publications (See ART. VIII, Sec. 1a ), the
Division archivist, all archival records (min-
utes, proceedings, lists, etc.).

2¢(5). When changes are made to these Bylaws,
the S-T shall, within sixty (60) days following
the annual conference at which the changes
become effective, provide each Division officer
with a copy of the (revised) Bylaws.

2¢(6). The S-T shall prepare an annual budget
and submit it to the Division Chair for review
prior to presentation to the Executive
Committee for final approval or revision.

2¢(7). The S-T shall receive any Division
money excluding Division dues and other
funds under control of the Publications
Committee. Such money shall promptly be
placed on deposit in a suitable account in a
federally-insured financial institution under
the name of the EDGD-ASEE with signatures
of both the S-T and Chair on file, with either
having access to the account.

2¢(8). The S-T shall be the disbursing agent for
the Division, and will disburse funds upon
approval of the Division Chair.

2¢(9). The S-T shall submit an annual finan-
cial report at the annual business meeting and
an interim report at the mid-year meeting.
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2d. Directors

2d(1). There shall be sixfive Directors, each
elected to serve for a three-year term. No more
than two (2) directors shall be elected for any
Society-year. Each Director shall be responsi-
ble for all committees in one of the following
categories:

A.  Liaison

B. Membership

B-C. Professional and Technical
&:D. Programs

B:E. Publications

E:E Zones Activities

2d(2). General Duties of Directors

Directors are responsible for establishing
functions and guidelines for the operations of
each of their assigned committees. Each year,
prior to the Annual Conference, they shall rec-
ommend to the incoming Chair names of sug-
gested committee chairs and members of com-
mittees under the Director's jurisdiction. A
Director whose term is ending should consult
with the elected replacement as to the commit-
tee composition. The actual appointments
should not be made until approved by the
Executive Committee and the Division Chair
as described in ART. III, Sec. 2a(8). Directors
shall maintain contact with the chairs of their
assigned committees to ensure timely perfor-
mance of the committees' functions. Directors
are responsible for the presentation of reports
on the activities of their assigned committees
at the Executive Committee meetings during
the Annual and Mid-Year Conferences.
Directors may recommend the creation of new
committees (or the discontinuance of commit-
tees that have fulfilled their function) within
the category wunder their jurisdiction.
Recommended actions must be approved by
the Executive Committee and the Division
chair. Directors shall be responsible for notify-
ing the Division Chair of any appointee under
their supervision whose unsatisfactory perfor-
mance could require action under the provi-

sions of Article III, Sec. 2a(9).

2d(3a). Director: Liaison Committees
The Director is responsible for the functioning
and performance of all liaison committees as

defined in ART. VII, Sec. 2a(1).

2d(3b). Director: Membership
The Director is responsible for the function

n erformance of the Membershi

Committee as defined in ART. VII, Sec. 2a(2)

2d(3¢b). Director: Professional and Technical
Committees

The Director is responsible for the functioning
and performance of all professional and tech-
nical committees as defined in ART. VII, Sec.

2a(33).

2d(3de). Director: Programs

The Director is responsible for the programs
of all Conference sessions during the term of
office. The Director shall be responsible for
issuing a call for papers to be presented at each
Conference. The Director shall maintain a
Manual of Procedures to aid the Program
Chair in planning the conference for which
they are responsible, as well as keeping the
Program Chair informed of all pertinent infor-
mation regarding that conference including
papers submitted, requests to participate,
theme, and general guidelines. The Director
will approve all proposed programs before sub-
mitting them for approval of the Division
Chair and the Executive Committee. The
Director: Programs is responsible for ensuring
that all program committees are properly func-
tioning and maintaining their time schedule.
In the absence of both the Division Chair and
Vice Chair, the Director: Programs will serve
as interim chair, assuming the duties and
responsibilities of Division Chair [See ART.
VII, Sec. 2a(43)].

2d(3ed). Director: Publications

The Director shall serve as Editor of the
Engineering Design Graphics Journal (the
Journal) and the Division archivist, and is
responsible for the effective performance of all
members of the Publications Committee (See
ART. VIII).
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2d(3fe). Director: Zone Activities

The director shall encourage and suggest activ-
ities by maintaining contact with Division
zone chairs to share information of activities
occurring in other zones [See ART. VII, Sec.

2a(54)].

Article IV: Elections and Succession
of Officers

Section 1. Elected personnel shall be nominat-
ed and elected according to the following pro-
cedures:

la. A slate of two candidates, for each office to
be filled, shall be prepared by the Nominating
Committee. An eligible candidate must be a
current member of the Division who has
expressed a willingness to accept nomination
and to serve if elected to the office to be filled.
The slate shall be published in the Winter
issue of the Journal.

1b. A candidate for an elective office may be
nominated by a written petition addressed to
the Chair of the Nominating Committee bear-
ing ten (10) signatures of members of the
Division and accompanied by a statement
from the nominee affirming a willingness to
serve if elected. The names of candidates nom-
inated by petition shall be added to the slate as
prepared by the Secretary-Treasurer under the
provisions of par. 1d, below.

lc. The nomination period shall close on
December 31. A petition for nomination
received after December 31 cannot be accept-
ed.

1d. Not later than February 15, and returnable
before March 15, the Secretary-Treasurer shall
mail to each member of record (as provided by
the Journal Circulation Manager-Treasurer) of
the Division a ballot bearing the slate submit-
ted by the Nominating Committee together
with additional names presented by petition. A
candidate receiving the largest number of
votes for the office sought shall be declared
elected. The ballot shall be designed to facili-
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tate return mailing and bear the name and
address of the chair of the Elections
Committee, The Division Vice-Chair.

le. The holder of an elective office whose term
continues beyond the current Society-year is
not eligible for nomination to another office or
appointed position.

1f. Assumption of office by newly elected per-
sonnel shall be concurrent with that of the
offices of the Society.

lg. If any elected person is unable or fails to
perform the duties of the office, the Division
Chair shall, with the advice and consent of the
Executive Committee, appoint another
Division member to serve in that office for the
remainder of the term (See ART III, Sec 2a

(10)).

l1h. If the Chair-elect is unable to assume or
continue in office, the Vice-Chair shall assume
the office of Chair and the Executive
Committee will elect a Vice-Chair from its
membership. The newly elected Chair will
appoint a qualified member to fill the vacancy
on the Executive Committee.

1j. If both the Chair and Vice-Chair are unable
to assume or continue in office, the Director:
Programs shall serve as Interim Chair until a
Chair and Vice-Chair can be duly nominated
and elected at the next scheduled Division
election. The Interim Chair may, if desired,
appoint a qualified member to serve as acting
Director: Programs.

1k. The Division Chair may be removed from
office for failure to satisfactorily perform the
duties and responsibilities of that office.
Action to remove the Chair may be initiated by
a petition, addressed to the chair of the Policy
Committee, signed by at least three (3) mem-
bers of the Executive Committee or ten (10)
members at large of the Division. Upon receipt
of such petition the chair of the Policy
Committee will seek the counsel and approval
to proceed from three (3) or more other mem-
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bers of the Policy Committee. The chair of the
Policy Committee will either return the peti-
tion to its source without further action or poll
the Executive Committee on the question of
removing the Chair from office. A telephone
poll, confirmed in writing, shall be conducted
as expeditiously as practicable. Six (6) of a pos-
sible eight (8) votes will be required to remove
the Chair from office. The chair of the Policy
Committee will notify the Chair that the
removal action is pending and of the results of
the poll, and if the vote favors removal, request
the Chair's resignation. If the resignation is
not forthcoming, the Chair will be removed by
executive fiat, and the Executive Secretary of
ASEE so notified. Replacement of the removed
Chair shall be in accordance with the provi-
sions of ART. 1V, Secs. 1h, li, or 1k, as applic-
able.

Article V: Conferences
Section 1. Annual Conference.

There shall be an Annual Conference of the
Division to be held concurrently with the
Annual Conference of the Society, and it shall
include the annual Division dinner meeting,
one or more conference sessions, and a lun-
cheon business meeting. The Annual
Conference shall be planned to include areas
of interest to instructors in technical education
as well as those instructing at junior and senior
levels and employers of graduates. Joint meet-
ings with other divisions and constituent com-
mittees of the Society are to be encouraged.

la. Program for Annual Conference

The program for the Annual Conference shall
be considered by the Executive Committee at
the Mid-Year Conference of the Division at the
mid-year luncheon business meeting along
with other items of business. Written reports of
committees shall be received and distributed.

la(l). The chair shall transmit the program for
the Annual Conference to the Executive
Director of the Society. The tentative draft of
the program shall be submitted when request-

ed by the Society subject to modifications
enacted by the Executive Committee at the
Mid-Year Conference. The Division program
for the Annual Conference shall be published
in the Spring issue of the Journal.

Section 2. MidYear Conference

There shall be a MidYear Conference to be
held at an appropriate date annually between
November 1 and January 31, and shall include
a Division MidYear dinner meeting, one or
more technical/professional sessions, and a
luncheon business meeting.

2a. Program for MidYear Conference

The program for the MidYear Conference shall
be considered by the Executive Committee at
the Annual Conference of the Division. The
Chair shall present the MidYear Conference
program to members of the Division at the
annual luncheon business meeting. The pro-
gram for the MidYear Conference shall be pub-
lished in the Fall issue of the Journal.

2a(1). Site Selection for MidYear Conferences
Individuals wishing to host a MidYear
Conference shall submit a letter of proposal to
the the Chair of the Division no later than one-
year in advance of the Conference date. The
Chair of the Division shall then include the
proposal on the agenda for the next regularly
scheduled Executive Committee meeting. A
representative of each campus wishing to host
a MidYear Conference must be present at the
Executive Committee meeting to present a
brief proposal to the Committee. The
Executive Committee will then be responsible
for selecting sites for conferences. Whenever
possible, preference will be given to geograph-
ic distribution of conference sites.

Section 3. Periodic Summer Schools shall be
held at the direction of the Executive
Committee,

Section 4. Division members are urged to plan
group meetings of engineering design graphics
instructors in connection with sectional con-
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ferences of ASEE, and are urged to make those
meetings of interest to instructors in technical
education and of junior and senior college lev-
els with a view of including such instructors as
members of the Division.

Section 5. Members of the Society and other
interested persons are eligible to attend all
open conferences and meetings of the
Division.

Article VI: Executive Committee
Section 1. Duties

la. The Division shall have an Executive
Committee whose duty shall be to administer
the affairs of the Division and report to the
Division at the MidYear and Annual
Conferences.

1b. The Executive Committee shall convene
for a meeting prior to the annual and midyear
business meetings in order to receive and dis-
cuss written reports from the Division's com-
mittees and to conduct such other business as
required.

Ic. The Executive Committee shall schedule
and arrange for annual conferences, mid-year
conferences and summer schools. It shall
administer such other activities as may be
desirable for the promotion of the objectives of
the Division, including the appointment of
special committees.

Section 2. Officers

The officers of the Executive Committee shall
be the officers of the Division.

Section 3. Members
The members of the Executive Committee

shall be the officers of the Division and the
immediate past chair.

6
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Section 4. Proxies

A member of the Executive Committee who
cannot attend a meeting may designate a
proxy. If no proxy is designated, the Chair of
the Division may appoint a proxy from the
membership of the Division.

Section 5.

The Chair of the Division is responsible for
the agenda of the Executive Committee meet-
ing and the Division business meeting.
Persons desiring a place on either agenda
should submit a written request, including a
brief statement of purpose and justification, to
the Chair at least thirty (30) days prior to the
scheduled meeting. Persons not on the agenda
desiring the floor at an Executive Committee
or Division business meeting may be recog-
nized at the discretion of the Chair.

Article VII: Committees
Section 1. Bylaw Committees

Each chair of a Bylaw committee is expected to
submit a report to the Vice-Chair of the
Division well in advance of the Executive
Committee meeting at the Annual and Mid-
Year Conferences. The Vice-Chairman will
consolidate the reports of the committee chairs
into a single report submitted to the Division
Chairman. The report should be available for
study by members of the Executive Committee
so that controversial or other critical issues
may by intelligently discussed and action
taken at the Executive Committee meeting.

la. Nominating Committee

A Nominating Committee shall be recom-
mended by the incoming Vice-Chair to be con-
firmed by the Executive Committee at its
annual meeting in June. The Nominating
Committee shall consist of five members, three
of whom shall be the most recent past Chairs
of the Division, and two other qualified mem-
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bers, The chair of the Nominating Committee
shall be the senior past chairman, so appoint-
ed.

1b. Elections Committee

The Elections Committee for the following
year shall consist of the Vice-Chair in office
and two members of the Division appointed by
the Vice-Chair. The appointments shall be
subject to approval by the Executive
Committee. The Vice-Chair shall chair the
Elections Committee.

1b(1). The chair of the Elections Committee
shall transmit the results of the election to the
Chair of the Division. The Chair shall inform
each candidate (including those not elected) of
the results of the election for his office and
shall transmit the names of the newly-elected
officers to the Editor of the Journal for publi-
cation in the Spring issue of the Journal. The
chair of the Elections Committee shall report
the results of the election to the Division at the
annual business meeting.

Ic. Policy Committee

A Policy Committee shall be recommended by
the incoming Chair to be confirmed by the
Executive Committee at its annual meeting in
June. The Policy Committee shall be com-
posed of three (3) or more members, of whom
three (3) shall be past Chairs of the Division.
The Policy Committee shall consider all mat-
ters of policy for the Division that are assigned
to it and make recommendations to the
Division and the Executive Committee (See
ART. III, Sec. 1Kk).

See ART. Vii. Sec. Ea (2) Professional and
Technical committees for ANSI responsibility.

1d. Distinguished Service Award Committee

The Distinguished Service Award Committee
shall be composed of the three immediate past
Chairs of the Division. The senior past Chair
shall chair the Committee. The Committee
shall consider as possible recipients of the
Distinguished Service Award those nominees
thought to be worthy of the award because of
exceptional service to the engineering profes-

sion, the Division, and to engineering educa-
tion. Since the recipient is recognized by both
the Division and the Society as a person of
considerable professional stature, the
Committee need not select a recipient in any
year that none of the nominees fully meet the
requirements established by the Division and
set forth in these Bylaws.

1d(1). The purpose of the Distinguished
Service Award is to encourage and recognize
those persons who have made outstanding con-
tributions to the teaching of students of engi-
neering graphics, descriptive geometry, com-
puter graphics, and other courses within the
realm of interest of the Engineering Design
Graphics Division.

1d(2). The Award. The award shall consist of
an appropriate certificate and/or plaque pre-
sented at the annual awards dinner of the
Engineering Design Graphics Division of
ASEE.,

1d(3). Requirements. In order to receive the
Distinguished Service Award, a person must
have made a clearly discernible contribution to
the art and science of teaching courses in a rec-
ognized field of graphics in several of the fol-
lowing ways of which item (e} shall not be
omitted:

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 conditions
for teaching. Evidence of such achievement
may consist of subject matter (textbooks,
etc.), courses of curricula, diagrams and
models, laboratory and other teaching
equipment, and other similar activities.

c. Improvements of teaching to include: the
development of teachers in a department or
in other schools, testing or guidance pro-
grams, promotion of cooperation with other
types of educational institutions or industry,

Division News 33




volume 6

development of testing and guidance pro-
grams, and the coordination of fields of sub-
ject matter.

d. Scholarly contributions to literature, signif-
icant 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.

* Contribution to its publications or summer
school programs.

1d(4). Nominations. Nominations may be
made by any member or group of members of
the Division except members of this Awards
Committee.

1d(5). Nomination Form. A nomination form
shall be prepared by the Distinguished Service
Aware Committee which will outline the qual-
ifications and will provide space for a brief
description of a nominee's performance in
each category. This form shall accompany the
election ballot (See ART. IV, Sec. 1d ).

1d(6). The report of this Committee shall be
made at the appropriate time and place.

1d(7). Nominees from the previous three years
may also be considered for the award by this
committee. A list of names of those individu-
als, and all supporting information, shall be
passed on to the incoming chair of the
Committee by the outgoing chair.

Section 2. Non-Bylaw Committees

Non-Bylaw committees shall be assigned to
one of the following described categories
under the supervision of the appropriate
Director. They may be appointed by the

number 3

Division Chair or by the Executive Committee
when such a committee is deemed necessary
for the proper functioning of the Division.
Some special-purpose committees may be
assigned under the control of the Chair or
Vice-Chair.

2a(1). Liaison

Committees in this category are those whose
purpose is to provide a connection between the
Division and other related or interested groups
both within and without the Society.

2a(2). Membership

The purpose of the committee is to perform
all responsibilities to attract and retain
members of the Division. Specific tasks
include: advertise and provide new member
material at all ASEE Annual and EDGD
Mid-Year Conferences, revise and distribute
the EDGD "Welcome Letter" and brochure
to new members, coordinate and ensure new
members receive a year’s subscription to the
EDGD Journal, ensure new members
receive an EDGD Lapel Pin, and to coordi-
nate and manage the EDGD Mentor

Program.

2a(32). Professional and Technical

The purpose of committees within this catego-
ry is the advancement of knowledge in the
many areas encompassed by the Division.

The Director: Professional and Technical
Committees shall recommend, as required, an
ANSI Committee to act for the Division to
consider and approve or disapprove any
American National Standards Institute
(ANSI) Drafting Standards submitted to it in
accordance with ASEE policy.

2a(43). Programs

Committees in this category are responsible
for planning and implementing the ongoing
programs of the Division. There shall be an Ad
Hoc Program Committee for each Annual and
Mid-Year Conference, and it shall be responsi-
ble for all conference sessions sponsored total-
ly or jointly by the Division during that con-
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ference. Each program committee shall be
appointed at the conference occurring approx-
imately 18 months prior to the conference for
which it is responsible, and shall cease to exist
following the conference for which it was
formed. A Program Committee shall generally
consist of the Division Vice-Chair, the
Director: Programs, a Program Chair, and at
least one other person closely allied with, or
especially qualified to represent and act as liai-
son for, the institution or area in which the
particular conference is to be held. This person
may also be the Program Chair.

2a(54). Zone Activities

Committees in this category are to increase
and promote Section and local activities of
Division members within the various zones.
There shall be a committee from each of the
sections in the particular zone.

Section 3. Committee Chairs

Committee chairs are responsible for follow-
ing the guidelines established by their
Director and for keeping the appropriate
Director informed of the activities of their
committee. The chair directs the activities of
the committee members within the constraints
of those guidelines. The committee chair may
suggest to the appropriate Director such addi-
tional activities as deemed necessary for the
committee's proper functioning. Each chair
shall prepare and submit reports to the appro-
priate Director in time for the reports required
of the Director to be prepared. Required
reports are interim for presentation at Mid-
Year Conference and annual for presentation
at the Annual Conference.

3a. Program Chair

Each Program Chair shall submit proposed
programs to the Director: Programs for
approval. The Director will in turn submit the
proposal to the Division Chair and Executive
Committee for their approval. The Program
Chair for an Annual Conference and the
Division Chair shall attend the ASEE plan-
ning meeting for that particular conference.

The Program Chair, with the assistance of the
Program Committee, determines the number,
type and specifics of all national events,
including participants and session moderators.
Although it is the Director's responsibility to
pass on to the Program Chair all available
papers, abstracts, program suggestions and
other pertinent information, it shall be the
responsibility of the Program Chair to select
and schedule the actual events and partici-
pants after the program has been approved by
the Director: Programs and the Executive
Committee.

The Program Chair shall also be responsible
for preparing feature articles or announce-
ments publicizing the program in the appro-
priate journal (s) and in other ways assist in
the proper advertising and promotion of the
program.

Article VIlI: Publications
Section 1. Publications Committee

The Publications Committee shall be com-
posed of the Director-Editor (See ART. III
Sec. 2d (3d)}, the Circulation Manager-
Treasurer, the Advertising Manager, and such
Assistant Editors as are deemed necessary by
the Director-Editor.

la. The Publications Committee shall be
responsible for the timely publication of the
Engineering Design Graphics Journal, and
any other Division publications, as authorized
or directed by the Executive Committee. A
minimum of three issues of the Journal shall
be published each year.

Section 2. Selection of the Publications
Committee

2a. The Director: Publications shall be elected
for a three-year term as described in Article
V.

2b. Circulation Manager-Treasurer
The Circulation Manager-Treasurer shall be
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appointed by the Director: Publications, sub-
ject to the approval of the Executive
Commuittee. The term of appointment shall be
indefinite and continue for so long as: it is
mutually agreeable with the appointee, the
supporting institution, and the Director:
Publications and the responsibilities of the
office are properly served. The appointment
may be terminated by resignation or death, by
request from the supporting institution, or for
cause by action of the Executive Committee. A
recommendation to terminate the appoint-
ment may be made to the Executive
Committee by the Director: Publications or
may be initiated by the Executive Committee
after suitable notice to the Director:
Publications. Termination, for whatever rea-
son, shall consider the best interests of the
Division and be handled in such a manner as
to ensure continuity of the operations of this
office.

2c. The Advertising Manager shall be appoint-
ed by the Director: Publications and serve a
concurrent term with and at the pleasure of
the Director: Publications.

Section 3. Duties

The duties of the members of the Publications
Committee shall be as follows:

3a. Director — Publications

The Director: Publications is chair of the pub-
lications Committee and Editor of the
Engineering Design Graphics Journal and a
member of the Executive Committee.

3a.(1). The Editor is responsible for soliciting,
selecting and editing all articles and other
material published in the Journal.

3a(2). The Editor will cooperate with the edi-
tor of the Society publication, Engineering
Education, as to material referred to the
Engineering Design Graphics Journal for pub-
lication, and as tomaterial refereed to
Engineering Education for publication. The
Editor shall supply two copies of each issue of

nuvumber 3

the Journal to the Managing Editor of
Engineering Education.

3a(4). The Editor shall report on all matters
pertaining to the Journal to the Executive
Committee at all of its meetings and at other
times as requested.

3a(5). The Editor shall appeint, subject to the
approval of the Executive Committee, any
Assistant Editors required to assist in publica-
tion of the Journal.

3b. Circulation Manager-Treasurer

The Circulation Manager-Treasurer is respon-
sible to the Director-Editor for all matters per-
taining to the circulation and finances of the
Journal.

3b(1). The Circulation Manager-Treasurer
shall solicit subscriptions from viable non-
member sources and provide current sub-
scriber lists to the Editor.

3b(2). The Circulation Manager-Treasurer
shall assist the Editor in any way requested to
expedite distribution of the Journal.

3b(3). The Circulation Manager-Treasurer
shall receive all monies due the Journal from
non-member  subscriptions, advertising
income, fees, etc., and deposit such monies in
a suitable account in a federally, insured
financial institution under the name of the
Engineering Design Graphics Journal.
Signatures of both the Circulation Manager-
Treasurer and the Editor shall be on file with
either having success to the accounts(s).

3b(4). The Circulation Manager-Treasurer
shall pay by check all costs, approved by the
Editor, connected with publication of the
Journal.

3b(5). The Circulation Manager-Treasurer
shall maintain accurate financial records in a
standard bookkeeping form and submit a
financial statement and a report on other
activities at the MidYear and Annual meetings.
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3b(6). The Journal financial records shall be
presented annually for audit bay an ad hoc
audit committee appointed by the Division
Chair,

3b(7) When a new Circulation Manager-
Treasurer is appointed, the financial records
will be audited and the incumbent Circulation
Manager-Treasurer will transmit to the succes-
sor Circulation Manager-Treasurer all finan-
cial records together with all monies in the
Journal account(s).

3b(8). The Circulation Manager-Treasurer
shall maintain the Division-member roster
and provide membership lists and/or mailing
addresses to the Editor and to the Division
officers or committee chairs who request them.
Membership rosters and/or mailing addresses
will not be released to other individuals or
organizations without specific authorization
from the Division Executive Committee.

3c. Advertising Manager

The Advertising Manager shall be responsible
to the Editor for all matters pertaining to
advertising the Journal.

3c(1). The Advertising Manager shall actively
solicit, and procure advertisement from all
appropriate sources.

3c(2). The advertising Manager shall represent
the Journal in all business matters with adver-
tisers, submitting bills according to the cur-
rent rates, and promptly transmitting monies
received to the Circulation Manager-
Treasurer.

3c(3). The Advertising Manager shall main-
tain logs of advertising accounts, contracts,
accounts receivable and recommendations for
changes in advertising policy.

3c(4). The Advertising Manager shall submit
reports on the status of all advertising activi-
ties to the Editor prior to the MidYear and
Annual meetings.

3d. Assistant Editors
Their duties shall be assigned by the Editor.

Section 4. Advertising Rates

The Publications Committee shall fix adver-
tising rates subject to the approval of the
Executive Committee.

Section 5. Subscription Rates

The Publications Committee shall fix sub-
scription rates for non-members subject to the
approval of the Executive Committee.

Section 6. Finances

The Publications Committee will conduce an
annual financial review of the Journal and
other publications financed from Journal
funds and prepare an operating budget for the
coming year. Ina addition to the operating
fund, an emergency contingency fund of suffi-
cient amount to finance Division publications
for one year will, financial solvency permit-
ting, be maintained in a suitable account in a
federally-insured institution in the name of
the Engineering Design Graphics Journal.
Funds in excess of the operating budget and
emergency contingency fund may, by action of
the Executive Committee, be transferred to
the custody of the Division Secretary-
Treasurer for deposit in the Division fund
account to be wused as the Executive
Committee may direct. Available Division
funds may, with the approval of the Executive
committee, be transferred to the Circulation
Manager-Treasurer of the Publications
Committee, to meet existing or anticipated
deficits in operating funds or to finance spe-
cial or unusual "one time" projects. No sepa-
rate account will be maintained by the
Secretary-Treasurer of funds received from the
Publications Committee, nor will funds made
available to the Publications Committee by the
Secretary-Treasurer be limited to amounts pre-
viously deposited.
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Article IX: Parliamentary Authority
Section 1.

The rules contained in Robert’s Rules of Order
(latest edition) shall govern the Division in all
cases to which that are applicable and in
which they are not inconsistent with the
Constitution and Bylaws of the Council of
Technical Division and Committees, or the
Bylaws of the Division; in other cases the con-
stitution and Bylaws of ASEE shall govern.

Article X: Amendments to the
Bylaws

Section 1.

These Bylaws may be amended at any annual
business meeting of the Division by a two-
thirds majority vote of the members of the
Division who are present.

Section 2.

These Bylaws may also be amended by a letter
ballot of the members of the Division as
recorded in the office of the American Society
for Engineering Education, mailed by the
Secretary-Treasurer of the Division; the
amendment being approved if two thirds of
the ballots returned within thirty (30) days are
favorable.

Section 3.

Proposed amendments may be submitted in
only four ways as follow:

a. By a majority vote of the Executive com-
mittee.

b. By petition to the Chair signed by ten (10)
individual members of the Division.

6
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c. By recommendation to the Division Chair
by the Constitution and Bylaws Committee
of the Society through its Executive direc-
tor.

d. By unanimous vote of the Policy
Committee of the Division.
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[ Vice Chair ]

Holly K. Ault

Holly received her BS, MSME and Ph.D.
degrees from Worcester Polytechnic Institute
in 1974, 1983 and 1988 respectively. She has
worked as a Manufacturing Engineer for the
Norton Company and Product Development
Engineer for the Olin Corporation. She is cur-
rently Associate Professor of Mechanical
Engineering at Worcester Polytechnic
Institute and has been a co-director of the
Assistive Technology Resource Center at WPI
since 1999. In the fall of 2001, she was invited
as the Lise Meitner Visiting Professor,
Department of Design Sciences, Lund
Technical University, Lund, Sweden. Her pri-
mary teaching and course development
responsibilities include undergraduate and
graduate level courses in computer-aided
design, mechanical design and rehabilitation
engineering. She served as the Director of
Liaison for the Engineering Design Graphics
Division of ASEE from 1995-8 and EDGD
Program Chair for the ASEE Annual
Conference in 2002. Her teaching and
research interests include computer aided
mechanical design, geometric modeling, kine-
matics, machine design and rehabilitation
engineering. She is a member of ASME,
ASEE, SWE, ISGG and RESNA.

Gerald E. "Jerry" Vinson

Jerry has been head of the Engineering Design
Graphics program at Texas A&M University
since 1999 where he teaches both freshman
and upper level engineering design graphics
courses which include parametric solid model-
ing, animation, and rendering. The A&M pro-
gram is among the nations largest with
approximately 1700 students taking EDG
classes each fall and spring semester.

Jerry has been a member of the EDGD since
1996. He was also active with ASEE in the 60’s
and 70’s and was chairman of the EDG divi-
sion of the Community College Association of
Texas for several years. He has been chairman
of the National Engineering Design Graphics
Competition since 1999 and is responsible for
getting $500 scholarships donated for the four
contest winners and major graphics software
for other entrants each year. The number of
entrants has more than tripled since he
became the chairman. In 2001 Jerry was a co-
sponsor of the EDG midyear conference in
San Antonio. He also presented a paper there
and has authored five EDG workbooks and
one EDG textbook during the past six years.

Jerry returns to industry as a faculty intern
every few years to stay current with industry
trends. His goal is simply to stay current and
provide his colleagues and students with the
best and most current EDG information,
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Timothy J. Sexton

Tim received a BS in Architecture from the
University of Illinois, MS in Industrial
Technology from Western Illinois University,
and Ph.D. in Education from Ohio University.
He has taught at Ohio University since 1985
and is currently a Professor of Industrial
Technology. Prior to joining Ohio University,
Dr. Sexton taught eight years as an Industrial
Technology teacher in public high school and
was a draftsman for an architectural engineer-
ing firm or two and a half years. He has pre-
sented several papers at ASEE/EDGD confer-
ences and has authored one textbook entitled
Hands-On CADKEY: a guide to versions 5, 6,
and 7. He is presently serving his third year as
the EDGD Secretary/Treasurer. For several
years he has served as a reviewer for: the
ASEE/EDGD Annual Conference
Proceedings, the annual Chair’s Award for
best paper at the annual conference, and the
annual Editor’s Award for best paper of the
EDGD Journal. He is a long-standing mem-
ber of the Editorial Review Board for the
EDGD Journal.

number 3

Douglas H. Baxter

Doug is the Director of CAD/CAM/CAE for
the School of Engineering at Rensselaer
Polytechnic Institute. He is responsible for
overseeing all CAD/CAM/CAE tools used by
the School of Engineering. He also manages
all software evaluations in CAD/CAM/CAE.
He earned his Bachelor's degree in Mechanical
Engineering from Syracuse University in
1983. He earned his Masters Degree in
Mechanical Engineering from RPIin 1987. He
is presently finishing his Doctorate in
Mechanical Engineering. His research con-
cerns integrating solid modeling tools with
design methodologies to produce intelligent
design tools. He has been at RPI since 1993
teaching  Engineering  Graphics and
Engineering Design and Introduction to
Engineering Design. Prior to coming to RPI,
Doug worked for International Business
Machines Corporation where he first worked
as a heat transfer engineer. He also worked in
the Mechanical Design Project Office for IBM
Mid-Hudson Valley where he coordinated
Mechanical Development for all IBM
Kingston products. Prior to leaving IBM for
RPI, he worked as an FEA analyst. While
working as an analyst, Doug helped develop
software to integrate IBM's FEA packages with
its solid modeling program, CATIA. This, in
addition to training new analysts at IBM, gave
him the desire to teach graphics once he
returned to RPI to complete his doctorate.
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Kathryn Holliday-Darr

Kathryn Holliday-Darr has been an Instructor
of Engineering Graphics in the School of
Engineering and Engineering Technology at
Penn State Erie since 1985. She also taught
Industrial Arts at the high school level for
seven years. She received her BA in Industrial
Arts at the University of Northern Colorado,
and her MS in Industrial Arts Education at the
State University of New York at Buffalo. Her
research and teaching interests include engi-
neering graphics, visualization, and working
with freshmen enrolled in engineering tech-
nology programs. She is the author of Applied
Descriptive Geometry and was the 2000
Oppenheimer Award Winner.

Eric N. Wiebe

Eric is an Assistant Professor in the Graphic
Communications Program at NC State
University. Eric has authored or co-authored
four texts on technical graphics used nation-
wide. He has been involved in Computer-
Aided Design/3-D modeling development and
use since 1986 and taught technical graphics
and CAD at NC State for the past thirteen
years. During this time, he has worked as a
consultant through the Furniture
Manufacturing and Management Center at
NC State University on the use of product
design and development technologies in the
furniture industry. During the past seven
years, he has worked on the integration of sci-
entific visualization concepts and techniques
into both secondary and post-secondary edu-
cation. Eric has been a member of the
Engineering Design Graphics Division of the
ASEE since 1989. He is also a member of the
Human Factors and Ergonomics Society and
the Alpha Pi chapter of the Epsilon Pi Tau
honorary society.
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2003 ASEE National Design Competition

Unlike the precisely propelled projectiles of
the past, this contest is earthbound...in fact
you will lose points if the project leaves the
ground. The contest is to see which team of 3
to 5 members can design an air-powered car
that traverses a 50’ long x 8 wide serpentine
course down and back within five minutes.
The car will earn points by passing thru gates
that are slightly offset from a straight line in a
gently curving semicircle. Extra points will be
granted if the car is able to demonstrate a con-
trolled 360° spin at the start or along the
course.

Power for the car must be self-contained and is
limited to 4 AA batteries. Cost limit is $50.00
and copies of receipts are required to verify the
"blue-book" value of the car. All components
of the car must be constructed by students
except the propeller, wheels, batteries, and
motor (no kits or prefabs please). Steering
must be on-board and autonomous...sorry, no
remote controls permitted.

For safety, if a propeller is used, it must be
guarded and the vehicle may not leave the
ground at any time during its run. The car
must be small enough to fit into a portable file
box which measures 8.5" tall x 11" wide x 14"
long. Design points (10pts) will be awarded
for aesthetics and workmanship of the models.
So get out the spray paint, heavy chrome, and
whitewall tires to make your model a real
showpiece. Major points will still come from
the graphics and written report that is submit-
ted.

The obstacle course is 50’ long x 8’ wide on an
inside floor (tile, concrete, wood, or carpet are
OK). A gentle serpentine curve defines the
course with weighted Styrofoam cups (approx-
imately 6- 8 oz. capacity) marking 5 gates
which are 24" wide and are spaced every 12°-6"
(see Figure A). The car will earn 10 points for
each gate it passes through cleanly or 5 points
for each cup that it hits. The score will be the
total points accumulated from two runs (down
the track and back) within five minutes.
Points will not be awarded for cups blown over
by wind blasts from the cars.

If your team cannot travel to the national
ASEE conference to run the course an "AVI"
animation burned onto a CD may be submit-
ted to verify the operational prowess of the car.
The instructor is responsible for governing the
scoring and verifying a legal track layout that
appears on the animation. Written reports are
required in both hardcopy and electronic for-
mat. Reports from the Ist and 2nd place
teams will be posted on the web for all com-
petitors to review.

Reports must include but are not limited to:
1. Statement of the problem
2. Preliminary ideas with sketches
3. Refinement drawings with dimensions
4. Calculations for the thrust required
or steering mechanism
. Final design graphics with dimensions
. Pictorials (or solid models) of the design
7. Conclusion and summary of the three runs

N un

X X
Start/finish Turn-a-round
X X X X
Centered Centered
X X

Mid Point

Figure. A [nof lo scale): 50" x 8" track. Cars poss through equally spaced (24" wide) gates marked with X's urn around

and return within FIVE (5) minutes.
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Scoring Breakdown:

1. Written report: 20 points

2. Graphics: 40 points

3. Design and aesthetics: 10 points

4. Performance on the track: 30 points

An optional run to add to your local contest
would be for a "DRAG STRIP"speed run for
the fastest time down the track and back. This
adds a lot of excitement to the contest and
maximizes the efficiency of the design relative
to friction, drag force, and weight.

All entries must arrive on or before Monday,
June 9, 2003.

Send entries to:

Dr. Jerry Vinson, EDG Program Coordinator
Texas A&M University,

Engineering Technology Dept.

College Station, TX. 77843-3138

If you have any questions or concerns please
check the contest web sight for updates at:
"http://edg.tamu.edu./asee_nedge"

Dr. Jerry Vinson at 979-845-1633 or email him
at "vinson@entc.tamu.edu" for additional
information.

Good luck and happy racing!
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Diwision: hitp://www.east.asu.edu/edg)/edgd

58th Annual EDGD
MidYear Conference
Scottsdale, Arizona
November 15-19, 2003
General Chair: Jon Duff
Program Chair: Mary Sadowski

59th Annual EDGD
MidYear Conference

Williamsburg, Virginia
November 21-23, 2004

General Chair: Patrick Devens

2003 Annual ASEE Conference
Nashville, Tennessee
June 22-25, 2003
Program Chair: Frank Croft

2004 Annual ASEE Conference
Salt Lake City, Utah
June 20-23, 2004

Program Chair: Patrick Devens

2005 Annual ASEE Conference
Portland, Oregon
June 12-15, 2005
Program Chair: Kathryn Holliday-Dair

2006 Annual ASEE Conference
Chicago, Illinots
June 18-21, 2006

2007 Annual ASEE Conference
Honolulu, Hawati
June 24-27, 2007
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Board of Review. Upon acceptance, the author or
authors will be asked to review comments, make
necessary changes and submit both a paper copy
and a text file on a 3.5” disk.

A page charge will apply for all papers printed in
the EDG Journal. The rate is determined by the sta-
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oo, NEW 30 PRINTER:

30 Manufacturing
Curricular Program

A complete curricular program
that introduces students to the
modern demand of rapid
prototyping in manufacturing
technology!

Includes:
* Full-version, Commercial CAD
Software:
CADKEY® (Mechanical) and
DataCAD® (Architectural)
* Curriculum Materials for the
Instructor and Students

* Rapid Prototyping 3D Printer.

It's easy, safe, quiet, fast, cost
effective and...EXCITING! Give your
students the opportunity to “look”
at 30 in a revolutionary new way!

.30 Printer... .30 Part!

Call 1-800-338-2238 for pricing & more info!

Tech Ed Cancepts, Inc., North American Academic Distributor of CADKEY » DataCAD ® SURFCAM?
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Coming in July 200,

Technical
Graphics
Communication,
3le

By Gary Bertoline,
Purdue University
Eric Wiebe, North
| Carolina State
University

Gary Berolina
Eilc Wicha

ISBN 0073655988
www.mhhe.com/bertoline

Gary Bertoline's Technical Graphics
Communication, 3/e has become a standard in
the field of engineering and technical graphics.
This text presents both traditional and modern
approaches to technical graphics, providing
engineering and technology students with a
strong foundation in standard drafting practices
and techniques.

In this new edition, you will find...

* | earning Objectives begin each chapter
to help students set learning goals and
determine if they have been met at the end
of the chapter.

¢ Design in Industry Boxes are presented in
every chapter to illustrate how graphics and
design are being used in industry today.

* Basic design concepts are introduced in
Chapter 2. A new chapter on design concepts
with over 100 open-ended design problems
has been added (Chapter 20).

* An OnLine Learning Center for the text
includes quiz questions, key terms, images
from the text, additional AutoCAD problems,
PPT slides, links to design case studies,
visualization exercises, chapter outlines,
and animations of important concepts.

o Full-color illustrations, many from the industry,
and real-world photos show students the
power of the graphics medium in all
engineering disciplines.

 Emphasis is placed on modern topics and
practices, such as sketching, visualization,
and three-dimensional modeling.

* Step-by-step technigue boxes walk students
through proper drawing methods.

* Integrated design communication problems
can be assigned at the start of the course and
carried through until the end with specific
exercises keyed to most chapters.

CONTENTS
1. Introduction to Graphics Communications
2. The Engineering Design Process
3. Technical Drawing Tools
4, Sketching and Text
5. Visualization for Design
6. Engineering Geometry and Construction
7. Three-Dimensional Modeling
8. Multiview Drawings
9. Axonometric and Oblique Drawings
10. Perspective Drawings
11. Auxiliary Views
12. Fundamentals of Descriptive Geometry
13. Intersections and Developments
14. Section Views
15. Dimensioning and Tolerancing Practices
16. Geometric Dimensioning & Tolerancing Basics
17. Fastening Devices and Methods
18. Integrated Production, Automation &
Manufacturing Processes, & the Role of
Technical Graphics
19. Working Drawings
20. Design in Industry
21, Technical Data Presentation
22. Mechanisms: Gears, Cams, Bearings, &
Linkages
23. Electronic Drawings
24, Piping Drawings
25. Welding Drawings

R Available Now 8

FUNDARENTALS «f GRAPWICS (OMMUNIEATION

FUNDAMENTALS
OF GRAPHICS
COMMUNICATION,
3/E

Gary R. Bertoline,
Purdue University—
West Lafayette

Eric N. Wiebe,

North Carolfina State

nnnnnnnnnn

University- Raleigh

ISBN 0072502606

FGC covers drawing techniques from a
traditional perspective as well as a modern,
CAD-oriented perspective. The engineering
design process receives special attention
through the use of design case studies, a
consistent problem-solving methodology, real
industry examples and a selection of sample
design problems for students to try.

If you are currently a faculty member and interested in obtaining a complimentary
examination copy of any of these titles: Contact your local McGraw-Hill represen-

tative, call 1-800-338-3987, outside the U.S. call 609-426-5793, e-mail your request
to mhcomp@megraw-hill.com, or visit our Website at www.mhhe.com.

Available Now

AUTOCAD 2002
INSTRUCTOR

James A. Leach,

| University of Louisville
ISBN 0072528621

§ www.mhhe.com/leach

: COMPANION

| James A. Leach,
University of Louisville
| |SBN 007252863X
www.mhhe.com/leach

Coming June 2002

AUTOCAD 2002 ASSISTANT

James A. Leach,

University of Louisville

Bruce Duffy,

University of Louisville

v ISBN 0072513683
www,mhhe.com/leach

AutoCAD 2002

PRO/ENGINEER 2001
INSTRUCTOR
David S. Kelley,
Purdue University
ISBN 007249940
www.mhhe.com/kelley

ilable Now,

PRO/ENGINEER 2001
ASSISTANT

28 David S. Kelley,

Purdue University

ISBN 0072499397
www.mhhe.com/kelley

MECHANICAL DESIGN
MODELING USING
PROENGINEER, 1/E
Sridhar Condoor, Parks
College-St. Louis

ISBN 0072443146
www.mhhe.com/condoor

MECHANICAL DESKTOP
INSTRUCTOR, 1/E
Sham Tickoo, Indiana
University/Purdue
University-Indianapolis
ISBN 0072499419
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