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PUBLICATIONS Textbooks

SDC Publications specializes in publishing moderately priced CAD, CAM, FEA and engineering
graphics textbooks. We currently publish books for the following software packages:

CAD CAD CAM
Autodesk, Inc. EDS CNC Software, Inc.
3D Studio VIZ 3/3i I-DEAS 8 Mastercam Version 9
Autodesk VIZ 4 I-DEAS 9 .
AutoCAD 2000 Gibbs and Associates
AutoCAD 20001 Solid Edge Release 10 }
AutoCAD 2002 Solid Edge 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 IronCAD 3.2 Releases 2000i, 2000i* and 2001
Autodesk Inventor Release 6 Iron CAD 4‘ 5
Land Desktop ron : Torcomp
Mechanical Desktop Version 5 CNC Worksh
Mechanical Desktop Version 6 PTC orkshop
Revit Pro/ENGINEER
Pro/SHEETMETAL FEA
Bentley Systems Releases 20001, 2000i* and 2001 Ansys, Inc,
Microstation J Ansye 5.7 & 6.0
Microstation 8 Schroff Development Ansys 6.1
Corporation (SDC)
Dassault Systemes SilverScreen EDS
CATIA V5 (Release 5) I-DEAS 8
CATIA V5 (Release 6/7) think3 I-DEAS 9
CATIA VS (Releasc 8/9) thinkdesign Release 6
PTC
SolidWorks 2000
SolidWorks 2601 Pro/MANUFACTURING .
SolidWorks 2001Plus Releases 2000i, 2000i° and 2001

Engineering Graphics Titles Available

Engineering Graphics Text and Workbook Engineering Graphics Principles with Geometric
Engineering Design Graphics Sketching Workbook Dimensioning and Tolerancing

Download a sample chapter from each book from our webs1te Examination copies are available by
contacting Stephen Schroff.

Schroff Development Corporation
schroff@schroff.com (913) 262-2664
www.schroff.com
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The Engincering Design Graphics Fournal 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.

Cover graphics were created by Computer
Graphics Technology undergraduate students at
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Dear Members:

Congratulations are in order for five of the
authors/co-authors of papers published in this
issue of the Jouwrnal. Ted Branoff, Nate
Hartman, and Eric Wiebe won the Chair’s
Award at the Annual Conference for their paper
titled “Constraint-Based, Solid Modeling: What do
Emplovers Want Our Students to Know?” Judy
Birchman and Amy Secrest won the
Oppenheimer Award for their paper presenta-
tion on “Enhancing the Appearance of Information
Graphics” at the MidYear meeting this past fall.
Steven Schroff should also be commended for
once again supporting graduate students within
the Division. His support allowed two graduate
studenis to attend and present papers at the
MidYear meeting in Indianapolis. The two
recipients were Amy Secrest who is finishing up
her master’s degree at Purdue University this
semester and La Verne Abe Harris who is worle-
ing on her Ph.D. at Arizona State University.
Congratulations!

Finally, [ have continued to print the notice
about the Oppenheimer Endowment Fund in
the Journal on page 5. If you are interested in
contributing to this endowment fund please
contact Ron Barr. And thanks to all the mem-
bers who have made contributions to this
endowment so that we can continue to honor
Frank Oppenheimer for all of his contributions
to the EDG Division.

It is time to start enjoying Spring after a very
long and cold winter that the majority of us in
the Division had to deal with this year,

Hope to see evervone at the Annual Conference
in Nashviile this Summer.

Swken /& Ml

Susan G. Miller

2  Engineering Design Graphics Journal
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Dear Colleagues,

I guess now I am the official “bottleneck” in

getting the Journal out on time and I
apologize for that. Where does the
time go? You should have gotten a
ballot in the mail for the election
of EDGD officers. Please make
sure you take the time to fill it
out and send it in—we really
do want your active participa-
tion in division business. If
you are reading this after vou
have already sent vour ballot
in, you have our sincere
thanks for providing us with
your input.

the finishing touches on our various

I trust that everyone is busy

with your work and personal

life. Spring is in the air, even
here in Houghton where the
snowbanks are beginning to
subside—I can now see over
them when I pull up to a Stop
sign. [ hope you are all working on
papers for the annual or mid-year
conferences {(or for the Journal of
course!). We are anxious to hear about
your curricular inmnovations and special pro-
jects.

professionalism, and

Once again I have been pondering what to
focus on for this Chair’s message. I think the
division is in great shape; things are moving
forward as far as I can tell. My biggest worry

of us could earn
more working in industry.
Many of us could have far
fewer headaches if we just kept
our heads down and accomplished
minimally. Many of us could spend
more time with our families if we didn’t

go to the office on the weekend to put

projects. The fact that we don't,

speaks volumes about our

integrity, dedication, sense of

character,

; BitR
Sheryl Sorb
Michigan Technological Unrversity

lately stems from internal problems we are fac-
ing here at Michigan Tech. With the
prospect of significant budget reduc-
tions, it 1s sometimes difficult to
maintain a positive attitude
towards my profession and my
vocation. [ know that many
other institutions are also
experiencing financial diffi-
culties, so I trust I am not
alone in my feelings of dis-
couragement, The question I
keep asking myself is “Why
do I bothers” Many of you
probably feel the same. Why
bother trying to implement
lmprovements in our courses
that are neither appreciated
by students nor valued by
administrators? Why bother
learning the latest version of
the software when no one will be
there to shake our hands and say
“a job well done!”™ Why bother
writing a paper or a proposal when
we may not be earning a raise in pay
this year? Why bother serving on a division
such as EDGD when our on-campus col-
leagues do not see the worth in our participa-
tion and leadership? Why not just teach our
courses in the same old way, recycle old home-
work and exams, hold minimal office hours,
and go home ar 2:00 in the afternoon?

4 Engineering Design Graphics Journal
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These questions have been rattling around in
my head for some time now as we face these
difficult financial times in higher education.
Faced with significant budgetary problems, we
are often confronted with increased section
sizes, little opportunity for professional
growth, and a general feeling of apathy and
poor morale.

I guess the reason that I “bother” to continue
to strive to do my best is that, ultimately, [ have
to be able to live with myself and to feel as if |
have contributed positively to improving my
little corner of the world. I had a friend who
used to teach at the University of Michigan
(he’s retired now). We were discussing many of
the things that we do for our students and our
departments that are really “above and
beyond” the call of duty. I asked him why he
worked so hard to make sure his students got
the type of education they deserved. He looked
at me and said, “My reward will be in heaven.”
I'm not sure he was really talking about the
afterlife, per se, but I think he captured the
spirit of how many of us feel about our calling

could earn more working in industry. Many of
us could have far fewer headaches if we just
kept our heads down and accomplished mini-
mally. Many of us could spend more time with
our families if we didn’t go to the office on the
weekend to put the finishing touches on our
various projects. The fact that we don’t, speaks
volumes about our integrity, dedication, sense
of professionalism, and character.

1t’s difficult to keep moving forward in these
troubling times, but we must. After retirement,
we want to be able to look back on our careers
and say to ourselves, “I done good.”

Take care of yourselves, don’t work too hard,

and I hope to see you all in Nashville this June.
AND don’t forget about Scottsdale in

Novemnber!

r

~as university faculty members. Many of us

2090 3

Division News
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Constraint-Based, Solid Modeling:
What da Emplayers Want Our Students to Know?

ASEE 2002 Annual Conference in Montrea-i, Quebec, Eanada

Theodore J. Branoff, Nathan W. Hartman, and Eric N, Wiehe
North Carolina State University

Abstract
Over the last twenty years, engineers, technologists, technicians and educators have watched the develop-
ment of three-dimensional modeling go from wireframe to solid. Move recently, constraint-based modelers
have replaced 2D CAD and constructive solid geometry modelers as the tool of choice for many engineering
applications. These modelers place the 3D model at the center of the design process database. Over the last
several years, engineering graphics educators have been adjusting their curricula to better prepare students
1o secure employment in environments wheve constraint-based modelers are used. One of the big concerns in
engineering graphics education is the importance of documentation in the curriculum. How much time
should be spent covering multiview drawings, standards for dimensioning and tolerancing, sectional views,
conventional practices, auxiliary views, or geometric dimensioning and tolerancing? Do employers want
students to know these “drawing” practices? Do they want students to be proficient in constraint-based
modeling? What do they expect students to know when they leave the university and what do they want

them to learn on the job? This paper summarizes literature in engineering design related to constraint-based

modeling.

Introduction Part of the reason for the discrepancies may be
Engineering Design Graphics educators are at that within the EDGD there are a wide variety
a critical point in time relative to curriculum of educators from institutions that have differ-
development. Developments in computer ent goals. The EDGD has traditionally focused
technology over the last twenty years have on preparing engineers to understand graph-
drastically changed the way products are ics. Participants at the last several Midyear
designed and manufactured. Although indus- Conferences of the EDGD have been from uni-
try has kept up with these changes, many uni- versities who prepare engineers and technolo-
versity programs have been slow to update cur- gists and also community college instructors
ricula for a variety of reasons. These discrep- who prepare technicians. There are distinct
ancies between industry and education are evi- differences between what these three groups of
dent when one examines the topics presented people should be able to do in a work setting as
at EDGD (Engineering Design Graphics defined by the Panel on Engineering
Division) conferences and published in the Infrastructure Diagramming and Modeling (as
EDG Journal versus those topics published in cited by the School of Technology at Michigan
trade journals, white papers, and other engi- Technological University, 1998). Engineers
neering publications. Within the EDGD there need to be conceptualizers, innovators, plan-
are still quite a few papers and presentations ners, designers, developers, decision-makers,
concerning 2D documentation, Recently, there formulators of techniques and methods, and

have even been discussions of a nationally synthesizers of information. Technologists, on
normed test for engineering graphics that is the other hand, should be prepared to be oper-
mainly focused on documentation (Croft, ators of systems, translators of concepts, direc-
Demel, & Meyers, 2002). tors of technicians, implementers, appliers of

established techniques and methods, main-

6  Engineering Design Graphics Journal
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tainers of systems, and analyzers. Finally, tech-
nicians should be prepared to be performers of
operaticnal tasks, users of proven techniques
and methods, builders of components, opera-
tors, testers, collectors of data, maintainers of
components, and preparers of technical draw-
ings. If engineering design graphics faculty are
preparing technicians, then focusing on engi-
neering documentation is appropriate. If fac-
ulty are mainly preparing engineers and tech-
nologists, then the focus must be on something
other than creating documentation. Currently,
the status seems to be centered around docu-
mentation. In a national survey of engineering
and technical graphics educators, Clark and
Scales reported that only 16% of engineering
and technical graphics faculty evaluate solid
models in introductory courses, while 40.9%
evaluate 2D CAD drawings (Clark & Scales,
2001).

When examining engineering publications,
2D CAD topics are rare. The current topics in
recent trade journals, white papers and online
journals are data exchange, online collabora-

~tion, understanding geometry defects and how

to fix them, advanced modeling techniques,
behavioral modeling, knowledge-based sys-
tems and integration of information through-
out the design process, and the need for hybrid
employees, If our students are to be successful
in the workplace, educators must examine the
kinds of topics that students will face.

Data Exchange
Exchanging data between two CAD systems
and between a CAD system and other engi-
neering applications continues to be a major
concern for many firms. This is especially true
for the automotive and aerospace industries
where hundreds of subcontractors may be con-
tributing to the production of the final design.
Companies typically select from direct trans-
lators (where files are read and written in their
native data sets), international standard file
formats such as STEP, IGES, etc., or from var-
ious software that runs from a common geom-
etry kernel to produce machine-independent
geometry (Theorem Solutions, 2001). As CAD
systems become more complex, and the need

r
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for translating more than just geometry
between systems increases, companies will
need to have individuals that understand
problems with geometry and how to remedy
them. In addition, they will need to have indi-
viduals who understand how to get data from
one application to another with as little data
loss as possible. The benefits of ¢xchanging
data with third party suppliers are t0o great to
ignore. It is more cost effective to spend money
on fixing data than to try to compete without
the expertise of these third party suppliers
(Dean, 2002).

Collaboration
Most CAD vendors are changing their focus
from developing only core capabilities in mod-
eling to online collaboration functions
{Beckert, 2001). Collaboration software allows
individuals at different lecations to manipu-
late engineering documentation and models to
simultanecusly design a product (Dvorak,
2001a). The online companies who are devel-
oping collaboration software are trying to
change the way manufacturers operate.

~Instead of paying for one system-to-be-located-----1--

within a company that can handle all design
and manufacturing functions, online applica-
tion service providers (ASP) are developing
software that can be accessed on a “pay per
use” basis. Companies can even test most of
these applications at no cost (Dvorak, 2001b).
What does this mean for educators? Students
who can come into a company and collaborate
with customers, suppliers, and other employ-
ees will be more effective. They will allow their
company to surpass the competition by saving
time, reducing costs, and bringing products to
the market faster (Sofranec, 2001).

While there may be no common answer as to
how to accommodate collaboration in the new
engineering graphics curriculum, there should
be no reason to ignore it. Companies are
devoting too many resources to this issue for it
to become a passing fad. Communication is
stressed throughout most university degree
programs, and the techniques provided by the
Internet and related technologies have oniy
served to further enhance its coverage. In fact,

Branoff, Hartman, and Wieke 7
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some graphics programs make communication
the platform upon which they operate, At the
annual EDGD midyear meeting in San
Antonio, Acheson suggested that partnerships
between engineering graphics programs and
ASPs might be a way to address issues that cur-
rently plague our field today. These issues
include software costs, integration and instal-
lation support, currency of instructor training,
and exposure of students to new technologics
(Acheson, 2001).

Understanding 3D Geometry
Current 3D CAD systems incorporate many
functions that employees must understand if
they are to be successful in the engineering
design environment. Feature-based CAD pro-
grams now automate many processes that were
once tedious to produce, such as fillets and
rounds or patterns of holes. Although this
makes modeling much faster and easier, when
problems arise in the geometry, sometimes the
solution 1s not evident. It is important to
understand that these problems may arise
from structural defects or violations of the
rules of solid modeling, low accuracy or prob-
lems with tolerancing, and unrealistic geome-
try or features that are typically created by
inexperienced CAD operators. These issues
with model quality can create larger problems
within a company if the models are used for
other downstream applications (Tzurieta,
1998).

Surface Modeling Techniques
Solid modeling systems have increased rapidly
in their capabilities over the last 12 years.
Systems have come from having the user apply
Boolean operations to create solid models to
sophisticated constraint-based modelers that
incorporate design intent into large assem-
blies. For many engineering companies, solid
modeling systems continue to meet their
needs. There are, however, some industries
and applications where surface modeling sys-
tems are more beneficial. These include pack-
aging, footwear, ceramics, toys, and automo-
tive and aerospace components (Christman &
Naysmith, 2001). In the CAD/CAM industry,
close to 60% of North American mold makers

7
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receive design data electronically in the form
of surface models (PTC, 2000). It is evident
when reviewing periodicals related te engi-
neering design that students will need to
understand complex modeling techniques and
strategies for both solid and surface models in
order to be competitive in the workplace.

Behavioral Modeling,
Knowledge-Based Systems, and
Integration of Information
Mechanical design automation technology has
evolved from 2D CAD to 3D CAD to solid and
surface modeling to feature-based parametric
modeling to behavioral modeling. Smart or
intelligent models contain information about
geometry, processes, applications, and desired
model behaviors (Luby, 2001). CAD modeling
has traditionally been used to capture complex
geometry and assemblies with hundreds or
even thousands of parts, Because companies
do not function only on geometry alone, sys-
tems have been developed to cut down the
time from design to manufacture by including
intelligent information along with the model.
This information includes specifications,
design details, costs, materials, tooling, assem-
blies, and testing data (Greco, 2001). These
knowledge-based systems are intelligent soft-
ware that can manage and take advantage of
design engineering tasks. They capture design
intent, part relationships, standards, and rules
that govern product configuration, engineer-
ing, and geometry. Knowledge-based systems
also allow the product expert, rather than a
programmer, to define and write the rules
using spreadsheets or the proprietary language
within the software. When using knowledge-
based systems, new employees must be pre-
pared to work in a culture of knowledge man-
agement where they understand the rationale
for design decisions and are capable of work-
ing with systems that proactively support
expertise and documentation of best practices
(Versprille, 2001). Students need to be ready to
use these knowledge-based systems to success-
fully move engineering information through
the design process. Many articles have been
written in past ASEE publications regarding
incorporation of design principles into class-

8 [ngineering Design Graphics Joumal
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room activities. These types of modeling sys-
tems allow engineering graphics educators to
give students meaningful, design-based
assignments, and it gives them the ability to
assess their students based on realistic solu-
tion requirements to problems, rather than
tedious minutia.

Hybrid Employees

Since more and more engineering and tech-
nology applications are happening online,
many employers are looking for individuals
who not only have knowledge in their content
area, but who also can do some level of pro-
gramming in web-based environments.
Traditionally employers have kept designers
and programmers separate. Stereotyping
employees and keeping individuals separate
undermines collaboration efforts. Some of the
blame can be placed on educational institu-
tions, but many companies continue to keep
design and technology departments separate
(Holzschlag, 2001).

To take advantage of this collaborative envi-

ronmernt, Branoff and -Hartman 2002y have

suggested the adoption of a curriculum model
separated in tiers of responsibility and level of
detail. The tiers are the same ones mentioned

SURFACE
MODELING

INTRODUCTION TO
SOLID MODELING

COMPONENT
INTERACTION

r 2 00 3

in the Introduction of this paper: engineer,
technologist, and technician. While it is pos-
sible that there could be some overlap between
these different disciplines, the courses used in
the preparation of these individuals would all
be conducted within the spirit of the following
curriculum model for engineering design
graphics. All of these courses contain the
majority of the requisite knowledge suggested
by industry trends as being important.

There has been an issue raised during past
presentations of this model regarding peda-
gogical approaches to teaching with this
model. The engineering student will be given
an overview of each of these topics with an
exemplary activity to match. The goal is to
give them an appreciation of how each of these
topics impacts the design  process.
Unfortunately, most engineers spend little of
their time on the job actually doing what most
of them would consider “design work”. All too
often, engineers are tasked with responsibili-
ties, in addition to those mentioned in the
Introduction of this paper, relating to field

ers, testing, project management, and other
tasks which leave them little time to do any
productive design work., Because of these

ENGINEERING
DOCUMENTATION

.....

GRAPHICAL
ANALYSIS

DOWNSTREAM
DOCUMENTATION
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extra respousibilities, it is critical that the
technologist and technician be well versed in
these topics. Technologists will be immersed
in the integration and relationships of these
topics. They will spend time creating geome-
try, managing databases, integrating systems,
and exploring down-stream uses for the model.
They will be immersed in laboratory exercises
to emphasize these topics throughout their for-
mal education. Technicians may not cover the
breadth of material that engineers and tech-
nologists deal with, but they will explore, with
a great deal of depth, several of the topics of
the aforementioned curriculum model, such as
geometry creation techniques and the use of
data management systems. These levels of the
engineering graphics curriculum closely corre-
spond to the stages of the engineering design
process that already exist, namely concept,
development, and implementation.

Industry Surveys

During December 2001, several companies in
the Raleigh, North Carolina area were sur-
veyed to determine the types of skills that
applicants would need to secure a position
doing constraint-based modeling. Thirty-five
individuals were asked to rank 37 topics and
educational experiences for their importance
in a hiring decision. Eleven individuals
responded to the survey. The highest ranked
topics were assembly modeling, constraint-
based modeling, modeling strategies, 3D geo-
metric primitives, and orthographic projec-
tion. Most companies required people to have
associate degrees in engineering technology,
one reguired a 4 year degree in engineering,
one required a 4 year degree in a technology
area, and one reported only a high school
diploma was necessary for employment. All
survey respondents worked for companies that
did primarily engineering design or manufac-
turing and worked in either an engineering or
design manufacturing department.

In a survey of 28 companies, Cumberland
identified areas of expertise necessary for the
next generation of engineering graphics tech-
nicians. He concluded that engineering graph-

7
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ics programs should include the following top-
ics: macro programming, data translation, file
and data management, CAD standards, con-
straint-based solid modeling, web technolo-
gies, simulation and animation, internships,
collaboration, and a study of current trends
and issues {Cumberland, 2001).

Conclusion

As the EDG educators look ahead to prepare
for the future, it is critical that trends in indus-
try be examined so that students will be prop-
erly prepared to enter the workforce and make
a difference. Currently, industry seems to be
looking for individuals who can move data
throughout the design process, collaborate
online with customers, suppliers and cowork-
ers, identify and fix problems with 3D geome-
try, use powerful knowledge-based systems to
design complex assemblies, and be flexible
enough to do design and development work. Is
there evidence that companies are having
problems because they cannot find employees
who can handle these tasks? The United States
Navy recently delayed delivery dates on the
LPD 17 San Antonio-class landing platform
dock ships for many of the reasons stated
above. Although the main reason for the delay
was the overall design complexity of the ship,
other factors included problems with design
integration, miscalculating the complexity of
the CAD environment, a shortage of qualified
designers, and converting 31D design informa-
tion into fabrication instructions (Burgess,
2001).
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Enhancing the Appearance of Information Graphics

Judy Birchman and Amy Secresf
Purdue University

Abstract

Informational tables are often an important part of techmical papers. It is tmportant that the data present-

ed is quickly and easily understood. The primary purpose of tables is to give the reader a quick overview of

the information presented in the vesearch paper. Although the data is often painstakingly collected, most

authors spend little time formatting the information for presentation. Many authors vely on the automated

Jeatures provided by software fo format the information and do litile to embellish the final version of the

table. This paper will focus on mmproving the readability and legibility of informational tables. Topics will

include design and formatting considerations such as font specifications, contrast, spacing and alignment.

Examples will demonstrate how applying standard design concepts to information graphics can enhance the

overall effectiveness of the data.

infroduction

The term information graphics covers a vari-
ety of graphic formats —charts, graphs, dia-
grams, pictographs and tables. One only has to
think of the works of Leonarde da Vinci, René
Descartes and Sir Isaac Newton to realize that
these visual formats have been around for a
fong time (Mever, 1997). An industrial drafts-
man, William Playfair, is credited with devel-
oping the graphic methods for charting facts
and figures including the line graph, bar chart
and pie chart that we use today (Holmes,
1991). He is also credited with developing the
journalistic form of “information graphics”
(Meyer, 1997). Artists who specialized in pre-
senting visual information began appearing in
the 18th century and the term “graphic design-
er” was finally coined in 1922 (Meyer, 1997).
At the start of the information age in the early
1980s, the need to mix text and visuals was in
demand. Graphics were employed to help
readers see the “big picture”, With the advent
of desktop publishing, in the 80s and 90s,
graphics became more economical and the use
of information graphics escalated (Mever,
1997).

The purpose of technical papers, written by
specialists for their peers, is to convey infor-
mation (Markel, 1988). Research articles and
conference papers are forums for presenting

data, research results and industry trends.
Information graphics can be considered the
“pictures” of technical writing which clarify
and support the text {(Markel, 1988). Typically,
technical papers use two types of graphic aids
— tables and figures. The scope of this paper
will cover guidelines for using tables in tech-
nical papers.

Tables

Information graphics are a shorthand means
of presenting information (Kosslyn, 1994). If
done well, the reader can quickly see and
understand a trend, pattern or relationship
among elements. Unlike charts, tables focus
the reader’s attention on the data itself rather
than on the representation of the data (Parker,
1990).

Definition

By definition, a table is a matrix of informa-
tion. Traditionally, tables are used to present a
large amount of information in an orderly
fashion. Tables allow the reader to quickly
focus on a specific item by scanning the matrix
of to compare multiple items by scanning the
rows or columns. For example, a table that
compares the features of six CAD packages
can be used in multiple ways. As shown in
Figure 1, one reader can pick out the software
package they are interested in and focus on the
row, which highlights the included features.
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CAD Software Comparison Table _ o i

CompuCAD V2.0 Martin Show Designer 4 | Stardraw 2D V3 WYSICAD V3
Full CAD X X
Layers X X 4
Figure 1

Another reader might select a particular fea-
ture they are interested in and scan the cel-
umn, which shows which packages include
that feature. Other readers might scan the
entire table to compare the different packages.

Appropriate Uses

Rabb states —“When graphs aren’t specific
enough and verbal descripiions are too cum-
bersome, tables offer elegant solutions for
showing exact numeric values (Rabb, 1993).”
The primary reason to use tables is to present
information in a simple and visual format.
Tables are used to substitute for a written
description in order to break up the text and
better organize information for the reader

“"There are a nimber of §ituations, which are™

appropriate for tables.

Whereas charts generally focus on a trend or
comparison, tables are a way to organize data
for the reader to peruse. They work for many
situations because they can convey large
amounts of quantitative data and can show
several variables for a number of items
(Markel, 1988).

Horton (1991) describes several situations,
which are best handled by a table; 1) if there is
a large amount of data to be displayed; 2) if the
reader needs to see the exact values of the sta-
tistics; 3) to show side-by-side comparisons;
and 4) to simplify access to the information the
user is targeting .

Types of Tables

Horton describes three common types of
tables— Look-up-a-value, Decision and
Selection and Martrix (Horton, 1991). A look-
up table is designed to have the reader find a

particular value at the intersection of a row
and column. An example of a look-up table
would be one that shows the data transfer rate

- for various web connections on the Internet.

The user could easily find the particular rate of
the target connection type.

A decision table provides the user with a vari-
ety of options. It assists the user in making a
decision by showing the alternatives. The user
can compare the various options and make a
decision. For example, if the reader is trying to
select the best file format to use for a web
image, the table could guide them to make the
proper choice. It’s like an if-then statement—

A matrix table is used to show relationships
between two items. The intersection of each
row and column shows the relationship
between the two categories. A mileage table
would be a good example of a matrix table.

Legibility and Readability
Tufte states — “Excellence in statistical
graphics consists of complex ideas communi-
cated with clarity, precision, and efficiency
(Tufte, 1983)." A successful table makes it easy
for the reader to 1) recognize the way the data
is organized; 2) find the information; and 3)
interpret the data (Schriver, 1997). Visual cues
are the tools that graphic designer’s use to
improve the readability of a decument.
Something as subtle as bold text for the title,
telling the reader to “start here”, or a line sep-
arating a heading from the data are devices to
assist the reader in scanning the table. Both
the legibility and readability of a table are con-
trolled by the decisions of the designer.
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Legibility is determined by the speed at which
the actual words can be recognized or compre-
hended by the reader (Brady, 1988). Factors
that affect legibility include the type of font,
size, style and case of the text.

When selecting fonts to use in a table, select
standard fonts, which are easy to read. Avoid
fonts that are extremely narrow or wide. Use
different font sizes or styles to emphasize key
text elements. Also allow enough space around
the text so that it stands out and be sure that if
a screen is used, it is light enough not to inter-
fere with legibility.

Readability refers to the relative ease with
which the reader can read the material. Factors
that affect the readability of tables include
contrast, alignment and spacing. Visual cues
have more to do with readability than legibili-
ty. The elements added to enhance the table
malke it better or worse.

Enhancing Tables
Clarity is probably the most important consid-
eration when laying out a table. A good layout
makes it easy for the reader to scan the table
and pick out the relevant data or grasp the
relationship between items. In order to
increase the clarity of the message and the
readability of the table, consider the arrange-
ment of elements and how they are structured.
Gestalt psychology tells us that “..the way
things look depends not just on the properties

North Caroling vs. National SAT Scores
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of their elementary parts, but also, and more
importantly, on their organization (Schriver,
1997).”

Adding Contrast

Contrast is simply making elements stand out
from one another by making them different.
Consider contrast when creating headings,
borders, dividers and backgrounds. Figure 2
shows a table that has no contrast between ele-
ments. Headings and data are displayed with
the same font size and style. Borders and
dividers are all the same line weight and iso-
late the data. Tufte refers to this type of design
as “information prison” {Tufte, 1983). It is dif-
ficult to scan and compare the data. To
improve the readability of the table as shown
in Figure 3, the following steps were taken.

First, the headings were changed to make
them stand out. The title was changed to a
larger font and bolded. The column and row
labels were also bolded. In addition, instead of
using all upper case for all the headings, some
were changed to upper and lower case. The
reader can quickly see the way the table is
organized.

Second, the borders and dividers were simpli-
fied to call out related groups of information.
After removing the grid structure, rules were
added to emphasize particular divisions of
information. Since the table focuses on com-
paring the data for a series of years, the verti-

NC 1998 1990 | 2000 | 2001 1998 1999 2000 2001
MATH 497 493 494 499 NC
VERBAL 409 423 AG2 423 Math 492 493 496 490
USA Verbal 409 493 492 493
MATH 512 51 514 514 usa
VERBAL 505 505 505 506 Math 512 511 514 514
Figure 2 Verbal 505 505 505 506
Figure 3
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cal dividers were dropped to facilitate a com-
parison of data across the rows. A rule was
used to emphasize the two major categories
being compared. Third, a dark screen was
added behind the title to set it off and allow
the text to be reversed to white. This adds a
contrasting background to set off the table
from the rest of the page.

Aligning in a Meaningful Manner

A meaningful alignment of elements will lead
to a good “continuation” of the data (Schriver,
1997).” Consider the alignment of headings
and data values from both the readability and
the organizational standpoint.

Bad continuation can result from something as
simple as the justification of the text. For
example, in Figure 4, the numbers in the
columns do not align and the headings are
center justified which makes it difficult to
read.  Another factor related to alignment, is
how items are grouped or ordered. It is helpful
to the reader if the table elements are arranged
in some meaningful manner to improve the

—effectiveness -of--the-information.-.(Schriver, ...

1997). The redone table shown in Figure 5
regroups items to add more structure to the
table to assist the reader. Two subcategories
have been added, repetitive- data has been
repositioned and the numbers have been orga-
nized from high to low.

If column headings contain more than one line
of text, align them aleng the bottom to avoid
gaps between the headings and the data
(Brady, 1988). Also, be aware that some fonts
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Web Connection Types and Rates

Web Connection Types and Rates
e
Connection i Bandwidth
Home
56.0 modem
336 modem
28.8 modem
14.4 modern
Corporate
T3 44 MB
T1 2561544 KB
Frame relay 56512 KB
Figure 5

contain characters which are not uniform (the
same width) and can lead to subtle misalign-
ments of the data. If things don’t look quite
right, try a different font.

Improper alignment, of design elements can
also lead to difficulty reading down a column.
Figure 5 showed that the two data groups were
separated by a space but since the reader
would be comparing data in a vertical direc-

tion, tHeé columis Were §éreéned inn that diréc-"|"

tiom to improve continuation. However, if the
headings were centered and the background
screened as in as in Figure 6, the layout would
interfere when the reader scans down the col-
uman.,

Bandwidth

Connection Data Rate

Connection Data Rate Bandwidth
28.8 modem 346KB 28.8 KB
T 32103 KB 256-1,544K8
14.4 modem 1.8 KB 14.4 KB
T3 55 MB 44 MB
56K modem 7 KB 56 KB
33.6 modem 4.2 KB 33.6KB
Frame relay 744 KB 56512 KB
Figure 4

56.0 modem 56.0 KB
33.6 modem 3346 KB
28.8 modem 28.8 KB
14.4 KB

s

T3 44 MB

T1 32193 KB 2561544 KB

Frame relay 764 KB 56512 KB

Figure 6
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Creating Space

White space, or the blank areas around table
items, also serves as a visual cue to the reader.
More space between items tells the reader they
are separate and less space say they are
grouped or related in some way. Consider both
horizontal and vertical spacing when laying
out a table. Vertical spacing would include
areas above and below headings, line spacing
or the distance between rows and the space
between data and rules, Horizontal spacing
wotld primarily be the space between columns
of text and between text and grid lines.

Also, consider the proportion of white space to
positive space. The data should not be so
spaced out that it is difficule to follow or so
cramped that it is trapped. Keep columns close
together; don’t spread them out more than is
necessary. If it i3 necessary to spread out the
columns in order to fit a particular area such
as a page column, use a graphic devise such as
a rule or screen to guide the reader’s eye across
the row (Figure 7).

Flash Raster File Formats
R T R

i

GIF Image

i

Yes

gt &
i

Figure 7

Using Graphic Devices as Organizers

Tufte refers to graphic over-embellishment as
“chartjunk” (Tufte, 1983). For tables used in
technical documents, the wuse of graphic
devices should be limited to enhancing the
data. Each element should serve a purpose
such as organizing, clarifying or highlighting
the information. Schriver asks the question —
“Do the visual cues support the rhetorical
goals for understanding and making use of the
content? (Schriver, 1997)”

7
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Graphic devices include rules, borders, and
screens. In general, use a limited number of
graphic devices to organize the data. More
specifically, keep line weights thin and screens
light enough not to obscure the data. If spacing
is tight, use thin rules between columns and
rows. When using screens shade the rows or
columns based on the way the data should be
scanned.

Conclusions

As the examples have illustrated, the proper
use of visual cues and graphic devices can
enhance the legibility and readability of table
staristics. When creating a table, consider how
the reader will scan the table and add visual
cues to assist the user in finding and under-
standing the data.
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The Changing Philosophies for

Graphir% Fducators

Aaron C, Clark
North Caroling State University

Abstract
Owver the past 20 years, engineering and technical graphic educators have seen major changes in what we
teach, how we teach, and, for the most part, whom we teach. The computer has revolutionized the peda-
gogical pracrices we use in most fundamental engineering graphics courses and has allowed us to develop
new wavs to use models to tmprove the design, analysis, and production processes. Computer modeling
changes the content we teach cur students tn the classroom and labovatory. Given these changes, have we
as a profession changed the underlving principle we believe 15 fundamental 1o the profession?

This paper examines these changes through a historical perspective velated to educators' view of
fundamental philosophical beliefs and how the philosophical change in what and how we teach can affect
our future as a profession. Discussion about the need for establishing an educational philosophy and how
this will help the future of our field will be included. Philosophical approaches for bringing about change

will be discussed as well and the effects it will have on engineering/technical graphics classrooms of the 215t

century.

Background graphics education, have professionals in
“As things are... mankind (is) by no graphics really thought about the role their
means agreed about the things to be individual philosophies of education play in
taught, whether we look to virtue or the the success and continued growth of their dis-
best life. Neither is it clear whether edu- ciplines and careers as well as the influence it
cation is more concerned with intellectu- has upon others in higher education? This
al or moral virtue. The existing practice paper will discuss how a professional graphics
is perplexing: no one knowing on what educator needs to develop an educational phi-
principle we should proceed—should losophy and how their personal educational
the useful in life, or should wvirtue, or philosophy influences the type of content they
should the higher knowledge be the aim teach, the reasons for teaching their subject
of our training; all three opinions have matter, and their overall job satisfaction.
been entertained. Again, about the Everyone has a philosophy towards education,
means there is no agreement; for differ- they just have to recognize it and use it to
ent persons, starting with different ideas make decisions based upon their belief system.

about the nature of virtue, naturally dis-
agree about the practice of it (Apps, Many of us have been asked over the vears to
1973).” define our philosophy for education. With
this request comes the anxiety of summarizing
Over the years, educators in higher education the feelings and opinions we have concerning

have seen changes in the way we teach, the what content should be in our field and how
content we teach, research we conduct, and the we should deliver this information to students.
expectations in our jobs. Graphics educators Although many new faculty feel the need to
are no exception to the ever-evolving environ- conform to the existing methodologies and
ment in modern education. Given these beliefs of senior faculty, each of us need to
changes and the trends in education and reflect upon our beliefs and decide what it is
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that we stand for in graphics education, what
is it we believe in, where the future of our pro-
fession needs to head, and the contributions
we as individuals are going to make. Given
this, and the importance of such a statement of
beliefs, do we know the foundational and tra-
ditional philosophies associated with educa-
tion and how to develop an educational phi-
losophy for ourselves?

Over the years, the author of this paper has
spoken to many graphics educators about their
educational philosophy only to find many do
not know how to develop a statement about
themselves or the history behind it. It is the
hope of the author that this paper will help
both new and tenured members of the graph-
ics profession to see the need for taking a look
atwhat goes into a personal philosophy of edu-
cation. As we see growth, change, and trends
in education come and go, the one thing that
will help professionals in graphics education
keep their focus is the understanding of what
they believe and stand for in education.

B e The Basics oo
Philosophy has its beginnings in the days of
Socrates and is derived from two Greek words
that mean “the love of wisdom.” It has been
said that a philosopher is someone that seeks
the truth, is a lover of wisdom, and is in con-
stant pursuit of knowledge. Philosophy was
first used by people who were seeking knowl-
edge and purpose concerning their existence
on earth. Egyptians wondered about life after
death, and Thales, a noted Greek philosopher,
was concerned about the substance of life. As
people found this study to be of importance,
individuals begin looking at the natural world
around them and asking questions about life
and why things happen in their world that
they cannot explain. This led to the study of
natural philosophy commeonly known today as
science (Moore, 1988},

Since it’s beginning, philosophy has always
asked questions some people feel should not
be asked. But over the vyears, it has grown into
a definition that includes the general beliefs
and attitudes of a person as well as a body of

r 200 3

knowledge that is now classified as its own dis-
cipline. It is the feelings of the author that
philosophy plays a major role in defining a
discipline. Graphic educators need to consid-
er their philosophy and the role it plays in
establishing graphics education as a disci-
pline. A philosophy provides clarification for
both what is and what has been done. It pro-
vides the educator with a framework for what
they stand for and where they are headed in
education as well as provide a useful structure
for solving instructional problems throughount
their career.

Areas of Study

Philosophy, like any subject matter, has com-
ponents at its core. In this case, we can identi-
fy three major areas of study related to philos-
ophy, just as graphics education has a core
content (i.e. two-dimensional, three-dimen-
sional graphics, projection theory, etc.}, philos-
ophy 1s no exception.

The first area of study related to philosophy
deals with meraphysics. In this core area, the

....pel‘.son..is..goneerned with- problems Do) P2 FoL T e O SO

the nature of reality, and how people play a
role in it. This area of philosophy is the most
controversial because it asks questions con-
cerning why the universe is the way it is and
looks at the essential nature of the mind and
soul. You might say that a person studying this
aspect of philosophy would ask questions
about things and the causes of things being
what they are (Weber, 1960}, Metaphysics is
the area that people most often associate with
the study of philosophy (Moore, 1988).

Axiology is an area within the study of philoso-
phy that deals with values. This area has two
fields of inquiry: ethics, the study of problems
associates with right and wrong and/or good
and evil; and aesthetics, the study of beauty
and ugliness and how we determine which is
which. Axiology can also be associated with
looking at values found in religious, social,
and economic structures (Weber, 1960).

The third area of study within philosophy is
epistemology. In this area, people are concerned
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with theories or problems related to the nature
of knowledge and determination of what is
important. Philosophers in this area question
the importance of knowledge and its relation-
ship to our senses. One would also question
the truth of knowledge and the role intuitions
play in defining our knowledge. Educators
would use this philosophical realm to question
how people learn and what is the most impor-
tant knowledge to be taught. A graphics edu-
cator defining their personal philosophy
would see this area as onc that raises issues
related to our profession, such as the need for
descriptive geometry, dimensioning, and a
continued focus on documentation drawings.

All these areas are part of a personal philoso-
phy of education. However, epistemology is
the area most educators focus on because they
see it as the most relevant to their chosen field
of study. But, before one can begin the process
of understanding and developing a philosophy
for his or her subject area, an understanding of
the “traditional” education-based philosophies
needs to be studied and reviewed.

Traditional Schools of Thought
Before one can develop a personal philosophy
of education, it is best to review some of the
traditional schools of thought or theories relat-
ed to education and the belief systems profes-
sionals in education use in the discipline they
teach. Once vou ponder these philosophical
schools of thought, you will be better prepared
to analyze your beliefs in the philosophy yvou
have towards graphics education. It is very
rare that an individual actually subscribes to
just one education-based philosophy. Most
will pick and choose components of many dif-
ferent philosophies to develop their own per-
sonal philosophy. This process of incorporat-
ing elements from several philosophies is gen-
erally called an eclectic philosophy. Below are
descriptions of more common schools of
thought found within education and eclectic
philosophies.

Realism is one of the oldest educational schools
of philosophy. In this philosophical realm,
people believe that only experience can bring

7
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meaning and knowledge to an individuval.
Realists favor areas and disciplines in science
and; therefore, subscribe to the scientific
method as a form of inquiry. Graphic educa-
tors that have realism as a part of their per-
sonal philosophy typically believe that stu-
dents need to learn through real-world sitna-
tions in and out of the classroom (i.e. co-ops},
and all knowledge gains in the classroom must
meet the present needs of industry. The
graphics educator that has components of real-
ism in their philosophy would also see educa-
tion in graphics as training, not knowledge to
be used in future situations and growth.

Idealism is another historical school of thought
in education philosophy. Professionals who
ascribe to this educational philosophy would
value thinking and place a greater emphasis
on the cognitive domain. Development of the
mind is the goal for this school of though and
little effort is placed on skill development.
The idealist would see education of the clas-
sics and basics as more important than the
study of a specific area that is not considered
“academic.” A graphics educator with this
type of philosophy would see the need to teach
visualization, but would question the need to
teach skills (i.e. technical, engineering). A
graphic idealist would place a greater empha-
sis on understanding visual theory and would
question the use of hands-on activities. The
linkage between classroom and real world
experiences, like those of a realist, would not
be considered (Weber, 1960).

Pragmatism emerged in education in the late
1800°s and is closely associated with its famous
follower, John Dewey. An educator that con-
siders himself or herself a pragmatist is some-
one that places great value on applving ideas
and facts to real world problems. Great value
is placed on problem solving and learning the
knowledge and skills needed for living in the
world, as it exists. Most vocational educators
adhere to this school of thought, as do many
educators in engineering and technical educa-
tion. Pragmatism and graphic education seem
to worlt well together, and many graphic class-
es taught today are based on its philosophical
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concepts. (Graphics educators who feel we
should teach the most commonly used soft-
ware and the latest techniques related to our
field would include pragmatism in their per-
sonal educational philosophy (Moore, 1988).

Existentialism was popular in the 1960’s. This
school of thought places emphasis on the indi-
vidual, and the concept that a person can best
determine what he or she needs to know and
do. The attitude of a teacher who ascribes to
this philosophy allows students to explore dif-
ferent areas within a discipline and decide
what interests them and what they wish to pur-
sue. A graphics educator with this type of phi-
losophy would place great value on self-paced
instruction and tutorials. Modern existential-
ism can be seen in many areas of distance
learning and on-line instruction (Ozmon &
Craver, 1986).

Reconstructionism is a philosophy éncompass-
ing change and has its origins going back to
the early 1900°s. Reconstructionist’s constant-
Iv look back to see if changes are needed in

“hoth the siructure and content presented i

the classtoom. -They are always looking
towards the future and feel the need to mold
the future as they think it should be. Graphic
educators who are reconstructionist always try
the latest software and trends in our field.
They are constantly forecasting the furure
needs of industry and are determined to shape
the profession’s content and teaching strate-
gies (Howick, 1980). Some would say they are
on “the bleeding edge of technology.”

The philosophies discussed above are consid-
ered by many education-based philosophers as
the historical and traditional schools of
thought that one could relate to his or her per-
sonal philosophy of education. The following
schools of thought are not mentioned often in
personal educational philosophies, but should
be considered when developing one.

Perennialism has it roots in the philosophy area
of realism. This school of thought states that
the sole purpose of education is to cultivate
the mind through the study of permanent
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truths that are traditionally found in classical
studies. Therefore, the truths that one seeks
out with this philosophy are those that have a
history and have remained constant over time.
Only the past has remained unchanged; there-
fore, you would teach the basics of a subject,
not the current trends. A graphics educator
having perennialism in their educational phi-
losophy would see the need to continue teach-
ing board drawing, descriptive geometry, and
multiview projection using pencil and paper.
Computer aided design (CAD) would not be
taught because it is a tool and not part of a
content or curricula area (Wingo, 1974).

Logical Empiricism is a school of thought or
theory that is dedicated to the use of scientific
procedures. According to this philosophy,
knowledge is acquired though the theological,
metaphysical, and scientific phases most com-
monly known as the scientific method.
Someone in graphics education that uses logi-
cal empiricism would only consider curricula
and content that has a strong research-based
background, is considered a proven method of

instruction-in the-classroom; and has an-exten------

sive histery of being used by others (Biggs,
19823,

Traditionalism is the school of thought that the
American school system was first based upon.
In this theory of education, one would seek
truth and related values. The teacher is the
authority figure and provides the structure
and knowledge to the class. Traditionalists are
always concerned with the preservation of
their discipline area. Although some philoso-
phers see a direct tie to realism or pragmatism,
it is considered a separate theory or school of
thought. Someone following this school of
thought would be teaching what others feel
they should be teaching, staying within the
norms of what is taught in the classroom. A
graphics educator utilizing this theory would
only teach the content that other professionals
around the country are teaching in their class-
rooms, so all students receive the same type of
education, no marter where they live (Howick,
1980).
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Figure 3 Eliptic arc OF, mirrcred and rofoied

multiplication performed, and because of the
variable nature of the point (i.e. vector) input,
XP, YB and b are all previously calculated
dependent variables, where XP = Xp, YP =
Yp, and b = b, b being the length of the Y-
direction semiaxis of the full ellipse from
which arc 0P has been cut. The exclamation
mark (!) in front of variable a in Prompt 4 tells
AutoCAD® that a is a previously calculated
scalar variable. a= a, where a is the other {X-
direction) semiaxis of the full ellipse from
which arc 0P was cut.

Although the six prompts shown above are
unique to AutoCAD®, elliptic arc construction
proceeds along very similar lines in almost all
CAD software offerings. As is immediately
obvious in all cases, values for the two semiax-
es a and b are required before any elliptic arc
construction can be completed. In order to
discuss how these two parameters are obtained
from the limited input information (AX and
AY) that is known, it proves helpful to first
review some fundamental properties of the so-
called “standard” ellipse.

The Standard Ellipse
In Cartesian coordinates X and Y, the equa-
tion for the ellipse shown in Figure 4 is:

2 2
Xs| o[ Ys | = @)
ag bs

Figure 4 The standard ellipse

Equation (3) is the “standard form” of the
equation of an ellipse (James & James, 1959).
The resulting ellipse (Figure 4) is referred to as
the “standard™ ellipse, with semiaxes ag and
bg.

Solving Equation (3) for Y yields:

or, the alternative form:

2
. b X
Y. =-| 25 =R 6
° (%J[%] ©

Nete that this second form of the first deriva-
tive, with the single minus sign attached,
applies at all points around the closed elliptic
path in Figure 4.
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Figure 5§ The transformed stondard eflipses

To simplify the second-order Equation (3), a
commeon transformation that is used is:

2
]
ag ).

2
Y.
B.=|—=1| , 8
s (bs] 8)

which reduce the standard ellipse to the
straight line

and

As+Bs=1, )
shown in Figure 5.

All  standard ellipses now lie along the 43-
degree line shown in Figure 3.

Another useful quantity is the variable G,
defined as

(10)

for the standard ellipse.

Figure 6 Hyperbolic relafianship of B, to G
With the help of Equations (6), (7), and (8),
Equation (10) yields

Gs = As/Bs . (11)

Using (9) to eliminate Ag from (11), we sce fur-
ther that

From the hiyperbolic branch plotted in Figure
6 it can be seen that all positive values of Gg
yield positive values of By within the required
range:

0<Bs<1. (13)

If one wishes to consiruct a standard ellipse
through a given poi‘nt XYy in the plane,
having given slope Y ¢ at that point, from defi-
nition (10) simply calculate a value for Gg
(remembering that Gy must be positive), then
find by from (12) and (8), and finally find ag
from (12), (9), and (7). On the other hand,
together with a given point (X;,Yy), a positive
value of Gy may be selected instead of slope
Y‘S. Calculations for the two semiaxes ag and
bg then follow as before.
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2003 ASEE National Design Competition

Unlike the precisely propelled projectiles of
the past, this contest is earthbound...in fact
yvou 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 [imit is $50.00
and copies of receipts are required 1o verify the
"blue-book” value of the car. All components
of the car must be constructed by students
except the propeiler, wheels, bartteries, 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 wvehicle 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 burmed onto a CD may be submjt-
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-
mai. 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 Hmited 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 LN
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X X
Start/finish Turn-a-reund
X X X X
Centered Centered
X X X
Mid Point
X

Figure. A [noi fo scale): 50" x 8" irack. Cors pass through equally spaced (24" wide} gates marked with X's turi around
and refurn within FIVE {5) minutes.

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.

S Eriry Deadling
All entries must arrive on or before Monday,
Jumne 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:
"hitp://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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Dizision: hitp://weww.east.asu.edu/edgi/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
Nuashville, Tennessee
June 22-25, 2003
Program Chair: Franlk Croft

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

Program Chair: Patrick Devens

2005 Annual ASEE Conference
FPortland, Oregon
June 12-15, 2005
Program Chair: Kathryn Holliday-Darr

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

2007 Annual ASEE Conference
Honolulu, Howaii
June 24-27, 2007
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(NN NEW 3D PRINTER:

K Manufacturing
Curricular Program

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

Includes:

*» Full-version, Commercial CAD
. Saftware: .

CADKEY® (MEEhangn and
DataCAD® (Architectural)

s Curriculum Materials for the
Instructor and Students

» Rapid Prototyping 3D Printer.

It's easy, safe, quiet, fast, cost

students the opportunity to “lonk”
at 30 in a revolutionary new way!

30 CAD... 30 Printer .30 Part!

Cal |-800-338-7238 for pricing § mare infal

Tech Ed Concepts, Inc., North American Academic Distributor of CADKEY = DataCAD = SURFCAM®
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The Engineering Design Graphics Fournal is published
by the Engineering Design Graphics (EDG)
Division of the American Society for Engineering
Education {ASEE). Papers submitted are reviewed
by an Editorial Review Board for their contributipn
to Engineering Graphics, Graphics Education and
appeal to the readership of the graphics educators.
By submitting a manuscript, the authors agree that
the copyright for their article is transferred to the
publisher if and when their article is accepted for
publication. The author retains rights to the fair use
of the paper, such as in teaching and other nenprof-
it uses. Membership in EDGD-ASEE does not
influence acceptance of papers.

Material submitted should not have been published
elsewhere and not be under consideration by anoth-
er publication. Submit papers, including an abstract
as well as figures, tables, etc., in quadruplicate {orig-
inal plus three copies) with a cover letter to:

Sue Miller, Editor

Engineering Design Graphics Journal
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1419 Knoy Hall
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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 2 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-
tus of the first author listed on the paper at the time
the paper is received by the Editor. The rates are as
follows:

$40 per page for EDGD members

$80 per page for non-EDGD members
This charge is necessitated solely to help offset the
increasing costs of publication. Page charges are due
upon notification by the Editor and are pavable to
the Engineering Design Graphics Division.
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Technical
Graphics
Communication,
3le

By Gary Bertoline,
Purdue University
Eric Wiehe, North
Carofina State
University

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 modemn
approaches to technical graphics, providing
engineering and technology students with &
strong foundation in standard drafting practices
and technigues.

In this new. edition, you will find...

» Leamning 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
gvery 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 (Chapier 20).

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

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

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

e 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, Perspeciive 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, Autornation &
Manufacturing Processes, & the Role of
Technical Graphics
19. Working Drawings
20. Design.in Industry. I
21. Technical Data Presentation
22, Mechanisms: Gears, Cams, Bearings, &
Linkages
23. Electronic Drawings
24, Piping Drawings
25. Welding Drawings
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Eric N. Wigbe,
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University— Raleigh
ISBN 0072502606
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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 ars currently a faculty member and interested in obtaining a complimentary
examination copy of any of these tifles: Contact your local McGraw-Hill represen-
tative, call 1-800-338-3987, cutside the U.S. call 609-426-5793, e-mail your request
to mheomp@megrmp-ill.com, or visit our Website at www.mhhe.com.
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