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PROPOSED PLAN OF STUDY: ·Sabbatical Leave Request 

Maurice C. Moore, 1 December 1982 

I. STATEMENT OF PURPOSE: 

My sabbatical leave plan has three main objectives which will· be of 

value to the community, the College, my Department, and myself. 

These objectives are: (1) Gather data to determine criteria for 

the selection of Computer Graphics equipment that can be inter

faced with our computer terminals and/or Apple II computers; (2) 

gather data on how other schools and colleges teaching engineering 

are utilizing computers in their engineering classes; and (3) 

plan how to utilize computers in the courses I teach. 

II. BACKGROUND INFORMATION: 

I have been a membernrthe Mt. San Antonio College faculty since 

1956. I teach classes in engineering graphics, descriptive geometry, 

introduction to engineering and surveying. Periodically, I teach 

one or more classes in mathematics. 

Although the name and number of the courses I teach have 

remained the same for over twenty years, the content, teaching tools 

and methods continually evolve. A new tool, the computer, has 

arrived! 

We are presently using computers in Physics labs and to a 

limited degree in surveying. Soon we expect to expand their use 

into the entire engineering curriculum. Through the tireless 

efforts of Mr. Blaine Kalar, we have computer terminals and a 

limited number of Apple II computers. We are in the process of 

planning and developing a computer facility, now in the planning 

stage, to be completed in the near future. 
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III. PROCEDURE: 

To accomplish the goals I have established, I propose to: (1) visit 

schools of engineering and interview faculty and students who use 

the equipment; (2) attend one or more computer fairs to see new 

equipment and get information from manufacturers. If feasible, I , 

will try to arrange for equipment demonstrations for our Department 

and or Division. 

I have been promised support by my Department Chairman and 

others in the Natural Science Division. Too, I have been promised 

support by a number~Imembers of the American Society for Engineering 

Education. I expect to spend approximately three (3) months gather

ing data. This will necessitate a number of trips to various 

colleges and universities. The remainder of the semester will be 

devoted to compiling and interpreting data, proposing a revision of 

applicable courses of study, and writing suggestions as to how we 

can best utilize our facilities. 

I feel this program is worthwhile. Through visitation to 

engineering schools, I will be able to establish local contacts 

which will be -of value in articulation. 

The Department will gain by having another source for input 

into our new facility. I will personally gain by the contacts and 

knowledge I will acquire while pursuing these objectives. 

Thank you for considering this application. 
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ADDENDUM TO SABBATICAL LEAVE PROPOSAL 

To reply to your points of information request, I have prepared the 

following responses: 

1. I propose to visit the following colleges and/or universities: 

Cal Poly University, Pomona 
Cal State University, Los Angeles 
Cal State University, Long Beach 
Cal State University, Fullerton 
University of California, Los Angeles 
Northern Arizona University, Flagstaff, Arizona 

I also plan to visit some community colleges in the state. 

2. Tentative Schedule of Activities: 

February: I plan to make contacts and firm up appointments. 
I will also be developing and organizing interview 
questions. 

March, April, and May: I will be visiting colleges and con
ducting my interviews. 

May and June: I plan to use the last par= of May and the month 
of June for interpreting interview Ill=.terial and writing 
conclusions and recommendations. 

3. I have not developed specific interview q~estions at this time. 
My questions, however, will be designed to solicit the informa
tion stated in points 1 and 2 under the ~eading St a t ement of 
Purpose in my sabbatical request. 

4. I am aware of the work that Mr. George MUI.day of your committee 
has been doing. I have spoken to him infcrmally about this and 
I will certainly use him as a resource person if he consents to 
assist me. 

Thank you again for this opportunity to apply for a sabbatical leave • 

.MAURICE C. MOORE 
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MT. SAN ·ANTONIO COLLEGE 
1100 NORTH GRAND AVENUE • WALNUT, CALIFORNIA 91789 

· Telephone: [714) 594-5611 

March 3, 1983 

Mr. Maurice C. Moore 
Natural Sciences Division 
Campus 

Dear Mr. Moore: 

At the regular meeting of February 24, 1983, the Board of Trustees accepted the 
recommendation of the Salary and Leaves Committee to approve your sabbatical leave 
application for the 1983-84 school year. 

It is the purpose of a sabbatical leave to improve instruction and other programs at 
the College. Any change in plans must be submitted in writing to the Salary and 
Leaves Committee for prior approval. The request for change must state the manner 
in which the revised proposed study and/or travel will result in benefit to the 
District. . Unauthorized changes, except those beyond the control of the applicant, 
will constitute a breach of the sabbatical leave agreement. 

Employees granted sabbatical leaves should review Article XI, Section K, of the 
existing agreement between \it. San Antonio College/Faculty Association for 
contractual provisions regard ing sabbatical leaves. You will be notified in the near 
future when the contract is ready for signature. Following the sabbatical leave, you 
must submit a comprehensive report of your activities to the Salary and Leaves 
Committee. The Committee strongly recommends that you refer to the Sabbatical 
Leave Report Guidelines developed by the Committee for your use. 

We hope your sabbatical program will be an outstanding personnel and professional 
experience for you and will be of significant benefit to your students. 

Sincerely, 

dv~~ 
Walter W. Collins, Chairperson 
Salary and Leaves Committee 

myw 

cc Salary and Leaves Committee 
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PURPOSE OF THE STUDY 

As indicated in the application for sabbatical leave, my purpose in 

making this investigation is to determine how computer-aided design (CAD) 

will affect the lower division engineering courses in the community 

college and to make recommendations as to how the Physical Science and 

Engineering Department of Mt. San Antonio College should respond to this 

new technology. 

BACKGROUND INFORMATION 

CAD stands for .f_omputer-Aided ~esign. The engineer has added the 

computer to the tools normally employed in design and drafting. Computer

aided design is not new--in fact, the 1965 Ford Mustang was the first 

computer designed automobile. CAD has also been used in the space program 

and by the aerospace industry for several years. Because of advances in 

the field of electronics and computer design, com?uter-aided design hard

ware and software is be·coming affordable to industry in general. CAD 

systems are no longer limited to large mainframe conputers; in fact, some 

of the greatest advances are being made in the perscnel and microcomputer 

based systems. 

Th2 engineer who is trained in computer-aided cesign (CAD) need no 

longer spend hours of time doing slow, laborious calculations. The 

computer and the accompanying graphics created by the CAD system frees 

him/her to spend this extra time on creative design and problem solving. 

Using CAD, the designer can quickly analyze and design a product. CAD 

allows the designer to produce the design on paper, store it for future 
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use, as well as recall and ·modify it for later use. The chief advantage 

of CAD is that it frees people to do more creative things while increasing 

their productivity and efficiency. 

Dr. Eldon Shaw, Chair of the Computer Science and Engineering Depart

ment, San Jose State University, presented the following information 

regarding increases in productivity as a result of CAD use. This informa

tion was presented at a CAD/CAM conference in the spring of 1984. 

PRODUCTIVITY INCREASE BY THE USE OF 

COMPUTER-AIDED DESIGN 

Output Per Person 

Design, Mechanical 4.9 1 

Drafting . . . . . 8.1 1 

Circuit Design 38.O 1 

Isometrics 13.2 1 

Charts 4.7 1 

Composites 6.6 1 

THE CAD SYSTEM 

All interactive computer-aided design systems consist of roughly 

the same components and they function in pretty much the same way. The 

engineering workstation (EWS) consists of one or more cathode ray tubes 

(CRT) for viewing the progress of work, a keyboard for entering instruc

tions, a graphics tablet or digitizer of some configuration, and a device 

for entering information from the graphics tablet or digitizer (a mouse, 

trackball, or digitizing pen). Connected to the EWS is the central 

processing unit (CPU) that contains the memory for the system. On the 
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outlet side is a plotter that constructs a drawing on paper, vellum, Mylar, 

or some other drafting medium. Generally, there is a hard copy unit for 

producing an instant picture of the drawing or text that is being con

structed. The hard copy unit is connected to the CPU without going 

through the EWS. Computers are either mainframe, Dini, or micro. The 

engineering workstation can be a stand-alone (self-contained) or it can 

be networked (connected to other stations). Networked systems that are 

microcomputer based are the least expensive systems at the present time. 

(See appendix for a typical engineering workstation.) 

LOWER DIVISION ENGINEERING AND CAD 

Lower division engineering in California coimI1unity colleges is 

designed for transfer to the UC or CSUC system for engineering, transfer) 
to some branches of the CSCU system for engineering technology, and to 

provide a broad general science and math backgrounc for engineering 

technicians who plan to terminate their education cfter two years of 

community college. The engineering technician will graduate with an 

Associate of Science in an engineering specialty. 

To insure that there is uniformity of courses and course content in 

lower division engineering education, the Engineeri~g Liaison Committee 

of the Articulation Council of California meets bia~nually to review 

lower division requirements and course content. Over a period of years 

there has evolved an agreement, called the "Summit Agreement," that 

lists the core of courses generally required of all transfer students in 

engineering. There is also the articulation agree~ent for engineering 
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technology students. (See copies of these agreements in Appendices III 

and IV) 

The purpose of these agreements is to insure that the connnunity 

•college student is adequately prepared in lower division course work to 

transfer to the UC or the CSUC system in engineering or the CSUC system 

in engineering technology and to be able to graduate with a B.S. degree 

in two additional years. These agreements are not all. inclusive, but 

they do reflect minimum lower division requirements. These agreements 

are in a constant state of flux, changing in response to the state-of

the-art in engineering and engineering technology. A new technology, 

computer-aided design (CAD), has emerged that affects lower division 

engineering. 
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HANDS-ON EXPERIENCE 

As suggested by the Salary and Leaves CoI:l!llittee, I contacted Mr. 

George Munday of the Industrial Studies Division of Mt. San Antonio 

College to take advantage of the expertise he has acquired in setting up 

a computer-aided drafting lab in the Industrial Drafting Department. Mr. 

Munday, Nr. Nimmo, and Mr. Ramos suggested,that learning to use their 

computer-aided drafting equipment would be the fastest way for me to 

become familiar with the general features of an interactive computer

aided drafting and design system. I took their suggestion and Mr. Nimmo 

arrang~2 for me to spend sev~ral hours a day for approximately three 

weeks, working in the lab. I sat in on classes taught by Mr. Nimmo and 

received help and support from the other nembers of the staff. Mrs. 

) Dyer, the lab technician, was especially helpful and patient. Because 

of my position as a faculty member, I was also allowed to work in the 

lab at my own pace. I would rate this ex?erience as one of the most 

personally satisfying of my sabbatical experiences. 

As indicated in my sabbatical proposal, I was also firming up 

appointments and formulating interview questions during the first three 

weeks of the spring semester. I read many articles devoted to computer

aided design and its applications in educ~tion and industry. By the 

end of the first three weeks of the semester, I had completed my inter

view questions, firmed-up interview appointments and dates, and had a 

basic working knowledge of a computer-aided drafting system. 



7 

CIEA CONFERENCE 

Mr. George Munday invited me to attend the CIEA conference with him 

on March 1. The conference was held at the Pasadena Convention Center 

and ran through March 2. At this convention I saw several computer 

graphics displays, talked to several computer company representatives 

and gathered a number of brochures. This •particular conference was 

geared more towards the high school vocational teacher, but I feel it 

was a worthwhile conference. 

CASCADE GRAPHICS, SANTA ANA 

To obtain the perspective of the vendor, Mr. Munday, Mr. Nimmo, Mr. 

Ramos, and I traveled to Cascade Graphics in Santa Ana to see their 

facilities and watch demonstrations on up-dated versions of Cascade 

software, Cascade V and Cascade X. We spent the morning at Cascade, 

touring the facilities and talking to the company representatives and 

software designers. We were treated to a demonstration by a former 

Mt. San Antonio College student who is now a full-time employee of 

Cascade Graphics. She was able to qualify for her present position 

because of her training at Mt. San Antonio College and her knowledge of 

Cascade software. 

One of the things you learn very quickly about CAD equipment is that, 

like automobiles, there is a new version coming on the market at least 

every year. There is always something about the new software and the 

hardware that is designed to stir your enthusiasm to up-date your system. 
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It was certainly an eye-opening experience to talk to the software 

designers. The things that seem so easy when you c.re operating:the equip

ment may have taken hours o;f design time. Certai:il:.- the trip to Cascade 

was a worthwhile experience. I now have a much greater appreciation of 

even the simplest CAD operation than I did before this visit. 

AIDD CONVENTION AND TECHNOLOGY EXPOSITION ' (April 12) 

Mr. Nimmo and I attended the American Institute £or Design and 

Drafting's 1984 convention at Anaheim. The exposition featured a number 

of CAD systems, drawing materials, software, reproduction systems, micro

film, drafting media, and documentaion. 

I was interested in CAD systems and spent most of the time at the 

exposition talking to displayers and gaining infon:.ation about hardware 

and software. We saw approximately twent::'-five CAL systems as well as 

the other displayed materials. We collected a large bag of these 

materials and a number of cards from sales representatives in the area. 

We placed our names on the mailing lists of at least twenty companies. 

Conventions are obviously the easiest Kay to callee: c.ata on a number 

of companies in a short time. I found this to be a~other interesting 

and worthwhile activity. 

ENGINEERING LIAISON COMMITTEE MEETING, UNIVERSITY O? THE PACIFIC 

(March 15, 16) 

I attended the Engineering Liaison Committee rreeting at the Univer

sity of the Pacific (UOP) March 15 and 16. The Engineering Liaison 

Committee of the Articulation Council of California has been in operation 
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for approximately thrity (30) years. It is commissioned to address the 

problems of articulation in engineering education. The committee meets 

biannually and is made up of members from the community colleges, the UC 

system, the CSCU system, and private colleges and universities that offer 

engineering education. The location of the meetings is rotated between 

the Northern and Southern sections of the state to provide an opportunity 

for more people to participate. This is probably the most influential 

body in the state as far as engineering education is concerned. This 

committee not only deals with the actual courses that make up the accept

able core of courses at the lower division, but they also recommend actual 

course content. 

The first day of the meeting was devoted to getting acquainted, re

newing acquaintenances, and attending committee meetings. I attended the 

committee meeting dealing with CAD and CAD/CAM labs. Many community 

colleges reported that they either had installed a CAD lab or were expect

ing to do so in the next two years. A survey will be conducted in the 

fall to determine the number of schools with CAD equipment and the type 

of system they selected. Sam Pritchett, Cal Poly, Pomona, Acting Chair 

of the Engineering Technolgoy Department, cautioned community college 

members to stay with basic CAD equipment and basic training programs. 

I also attended the meeting of the Guidance subcommittee and the Ad 

Hoc committee on computer science programs. Mr. Al Borman of Rockwell 

International gave a national overview of engineering salary and demand. 

Mr. Berman's report indicated that because of a declining school popula

tion, freshmen enrollment in engineering had peaked and that we can expectJ 
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a slight downturn. Demand for engineering graduates is on the up-swing 

and will continue through the foreseeable future. ae reported an- increase 

in starting salaries of 8% to 12% over 1983. Of the 443 companies sur

veyed, it was indicated that there were 25% more openings for new engineer

ing, math, and computer science graduates. Average monthly salary for .all 

disciplines is about $2,140.00/month or $25,680.00 yearly. 

Dr. Ray Landis, Director of the Math, Engineering, Science Achievement 

program (HESA) discussed the basic programs and sotre concerns about minority 

engine~ring enrollment in California. 

Robert Kuntz, Executive Director·of -the-Califcrnia Engineering Founda

tion, gave a presentation on current bills in the Etate legislature that 

would affect engineering education in the state if ?assed. Mr. Kuntz asked 

that members of the committee and guests support legislation addressing 

differential pay for engineering faculty. 

I attended the banquet on Friday night that gc7e members and guests 

an opportunity to discuss mutual problems in a relaxed atmosphere. I made 

a number of acquaintances and I was also able ~o discuss CAD programs and 

get feed-back from many sources. (If interested, I will be happy to furnish 

a detailed set of minutes of this meeting.) 

CAPE C011HITTEE MEETING (March 30) 

CAPE stands for .f_omputer-Aided Production Engineering. I was elected 

as was Dean Athens of East Los Angeles College, to represent the Engineering 

Liaison Committee of the Articulation ·council of California on the CAPE 

Committee. We are to report on the activities of the CAPE Committee at 

https://25,680.00
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the fall meeting of the Engineering Liaison Committee at the University 

of California, Santa Barbara. Dean and I attended the spring meeting of 

the CAPE Committee held at Computervision headquarters, One Market Place, 

San Francisco. 

Membership in CAPE is made up of representatives of the following 

CSCU campuses: San Diego, Long Beach, Pomona, San Luis Obispo, Los Angeles, 

Northridge, San Francisco, Fresno, San Jose, the CSCU Chancellor's office, 

East Los Angeles College, and Mt. San Antonio College. 

The basic purpose of the committee, as defined by committee chair, 

Dr. LeCureaux, is to function as a user group to provide information on 

what each campus is doing in the field of computer-aided design and pro

duction. 

The major areas of discussion were: hardware, software, grants, 

resources available fromtheChancellor's office, course offerings using 

CAD equipmen½ and problems involved in setting up centers for computer

aided design and production. Each campus presented a report on equipment, 

course offering, projected course offerings, educational goals, software, 

equipment, and special problems related to their centers for computer-aided 

design. 

The representatives reported a variety of problems. Financing was 

the most often mentioned problem. Because of a lack of funds from the 

state, the colleges are dependent on grants from private industry to estab

lish their centers. Other problems cited were: the high cost of mainten

ance for sophisticated systems, a shortage of faculty, present faculty not 
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trained in computer-aided design techniques, no release time for training 

facult~ and no funds for training faculty. 

Chico reported eighteen (18) full-time faculty and thirty-five (35) 

part-time faculty teaching eleven hundred (1,100) students in their com

puter science department. Fullerton reported that one-third of their 

faculty are part-time faculty. 

There were a number of suggestions as to how faculty could be trained 

in the use of CAD equipment. It was suggested that some industrial firms, 

TRW in particular, will furnish instructors at no charge to train faculty. 

It was agreed that other companies should be apprcached to offer the same 

type of service. It was reported that a number of companies are offering 

summer employment for faculty members who are interested. 

The general philosophy of the committee members is that computer

aided design has arrived as a tool in engineering. The committee members 

emphasized that CAD should be a broad experience ~ith students being 

exposed to many levels of equipment. The colil!Ilittee members also agreed 

that community college students should be given iI:.struction in the use of 

CAD before they transfer to CSUC system. The comc.ittee members suggested 

that CAD be integrated into Engineering Graphics c...~d Descriptive Geometry 

as a natural first step in integrating CAD into all applicable courses. 

Computervision demonstrated some of their ne~est equipment for the 

committee. The software demonstrated was designed for an architectural 

and engineering application. The demonstration s~owed the use of CAD to 

check for errors and omissions. The program is capable of showing every 

level of a structure and allows the architect and engineer to check their 
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work almost instantly. The. program also does calculations of area, volume, 

etc. The price of the system demonstrated was $250,000. (for one station). 

This particular committee assignment afforded me an opportunity to 

meet with and discuss CAD and CAD/CM1 with CSUC professors who are the 

directors of the centers for computer-aided design. I subsequently-

visited with five members of this committee on their campuses to see 

their centers in action. 
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OVERVIEW OF VISITS TO SELECTED COLLEGES A.~D UNIVERSITIES 

During the months of March, April, and May, I visited a number of 

selected colleges and universites for the purpose of interviewing the 

professors responsible for the computer-aided design equipment and 

facilities at their campuses. All appointments were scheduled well in 

advance, and the topic of the interview was made known at the time of 

making the appointment. 

The procedure at each campus followed pretty much the same pattern. 

I arriyed on campus and, after locating my assigned parking, I made my 

way to the office of the Dean of Engineering o-r to the Office of the 

Director of the Center for Computer-Aided Design. After introductions, 

I was invited to proceed with the interview. The atmosphere was cordial 

and friendly and the interviews went well in all cases. The Deans or CAD 

directors were very enthusiastic about their facilities and the plans 

they have for the future of their centers. (Interyiew questions and 

responses are contained in a separate section of this report entitled 

"Interviews.") 

After the formal questions were asked and discussed, we discussed the 

problems of transfer to their particular college or university, the arti

culation agreement between Mt. San Antonio College and their institution 

as it affects engineering and/or engineering technology, and topics of 

general interest. I toured the engineering facilities of all the institu

tions I visited and was introduced to faculty in several engineering disci

plines. It was interesting to me to note that our facilities seemed 

roomier and more attractive than theirs. 
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The high-light of these tours was a visit to their centers for 

computer-aided design. In all cases but one, the centers were separate 

facilities and had a full-time lab technician. The equipment contained 

in these centers ranged from Apple II systems to sophisticated stand

alone engineering workstations. I was invited to try the equipment and 

was given demonstrations of various tasksJ I had an opportunity to visit 

with students in the lab and discuss with them the projects they were 

working on. I also had an opportunity to discuss the operation of the 

lab from the perspective of the lab technician. 

One of the questions I asked the Deans pertained to the number of 

Mt. San Antonio College students enrolled in upper division engineering/ 

engineering technology. Several of the Deans had this information, and 

it was not surprising to me that schools outside the Southern California 

area had few, if an~ former Mt. San Antonio College students. The largest 

concentration of Mt. San Antonio College transfers in engineering and 

engineering technology is at Cal Poly State Vniversity, Pomona. Other 

schools that regularly have Mt. San Antonio College transfers in engineer

ing are Cal State University, Los Angeles, Cal State University, Long 

Beach, and Cal State University, Fullerton. These schools report that 

our transfer students are well prepared if they have completed the lower 

division core of courses. 

Dr. Barkley Gilpin, Director of Graduate Engineering Studies and the 

Center for Computer-Aided Design at Cal State University, Long Beach, 

related some of the problems of the CSUC system. He is apprehensive that 

J ABET (Accreditating Board of Engineering and Techr.ology) may not grant 
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accreditation because of the large number of part-time faculty, over

crowding of classes and laboratories, and other deficiencies caused by a 

lack of funding. He commented that he was pleased with the quality of 

community college transfers snd that Cal State C~iversity, Long Beach 

has 5,000 engineering students and at least 2,500 of these are community 

college transfers. 

Northern Arizona's Dean of Engineering and Technology, Dr. Michael 

Householder, explained his philosophy of CAD. He stated that every 

engineering and engineering technology student at ~;AU is required to 

take a CAD class as a part of their core of courses. He wants to provide 

a wide variety of CAD equipment so that students ~ill be familiar with 

many levels of CAD and will be able to adapt to various industry systems. 

Tt is his opinion that CAD is another tool that all engineers and technolo

gists should be prepared to use. 

UCLA's Assistant Dean of the School of Eng::..necring and Applied 

Science, Dr. Christian Wagner, had some interesting comments about their 

engineering program. He stated that they have oore high school applicants 

in engineering with 4.0 GPA's than they can admit. He explained that UCLA 

awards 5 points for an A grade in an honors class, making it possible for 

students to attain a GPA higher than 4.0. Dr. ~~ag:i.er expressed a desire 

to possibly return to the tri-partite system of higher education that was 

practiced some years ago. Under this system, the top 10% of a high school 

graduating class was eligible to attend the UC system directly from high 

school, while the top 33% of the high school graduating class was eligible 
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to attend the CSUC system directly from high school, and the rest of the 

high school graduating class was required to attend a community college 

for the first two years of their education or seek admission to a 

college or university in the private sector. Dr. Wagner commented, "You 

people at the connnunity college can do a better job for the lower division 

student than we can. You have the time and the patience to help them 

succeed." He also commented that UCLA would like to have more well

qualified minority engineering students especially those with Spanish 

surnames. With regard to CAD, he stated that he expects all engineering 

transfers to be literate in the areas of computers before they transfer 

to UCLA. 

Universjty of the Pacific teaches CAD in the computer science lab. 

Dr. Dale Dunmire is in charge of the Computer Science and Electrical 

Engineering Department. UOP is interested in getting more community 

college transfers from the southern part of the state. They accept the 

"summit agreement" core of courses as preparation for junior standing. 

An intersting aspect of their engineering curriculum is the work-study 

program. All engineering students participate in this program, which 

necessitates a fifth year to ·graduate with a B. S. degree in engineering. 

Dean of Engineering, Dr. Robert Heyborne, stated that because of the work 

experience their students receive, they are in higher demand than most 

engineering graduates. 

Cal State University, Los Angeles' Dean of Engineering, Dr. Ram 

Manvi, would like to have more students transferring to his program from 
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Mt. San Antonio College. He stated that they were :10t impacted and that 

students will get more individual attention in the s:i::.aller classes offered 

at Cal State, Los Angeles. Dr. Manvi asked to be allowed to come to Mt. 

San Antonio College to speak to my Intro to Engineering classes and 

present his case for transfer to Cal State, Los Angeles. 

One of the high-lights of traveling to other schools was my visits to 

other community college campuses. I found that ~e have so many areas of 

common interest and concerns that we could have spent hours discussing 

them . . We discussed matters of curriculum, working conditions, pay, fringe 

benefits, and a number of other topics. 

At San Joaquin College, I met the Dean of the Industrial Studies 

Division and a friend of Irv Colt. He insisted on taking me for a walking 

tour of their campus that lasted approximately an ho~r. If their campus 

had been as large as Mt. San Antonio College's cam?us, I never would have 

finished the tour! When we arrived at the Engineering Department, the 

Chair of the Department, Helms Haas, rescued me anc took me for a tour of 

their facilities. I was introduced to other mem~e~s of the engineering 

faculty and given a demonstration of their CAD equip~ent. Their system 

was a networked micro system, using Northstar co~p~ters and a software 

package that was designed for them by a technican fro~ Laurence-Livermore 

Laboratory. The system worked ·very well and was easy to learn. The most 

detrimental thing about their system was no warranty or maintenance 

contract. 

Bakersfield College r~c:e::ivffii money from the California "Investment in 

People" grant to establish a CAD lab to train CAD cperators. They have 
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trained a number of CAD operators to date according to Bob Parsons, the 

CAD teacher. He stated that they were also training their engineering 

and engineering technology transfersunderthe same program. Bakersfield 

• chose IBM PC computers networked together. 

East Los Angeles College used VEA money to purchase a Tektronix 

stand-alone system. Engineering Department Chair, Dean Athens, suggested 

that in retrospect he would probably purchase a networked system with 

CADAPPLE software if he were given the opportunity. 

Citrus College doesn't have CAD equipment, but they are teaching CAD 

theory on campus and have made arrangements to use the equipment of a 

local finn off campus for lab experience. Chair of the Physical Science 

and Engineering Department, Bob McDonald, stated that it certainly wasn't 

) 
·Ebe ideal way to teach a class. "We do the best we can with what we have," 

Bob said. 

There is a -Wide variety of hardware and software at the different 

campuses I visited. To illustrate the type and variety of systems that 

might be found in a ,center for computer-aided design, I have included a 

list of hardware, peripherals, and software from the campus of Cal Poly 

University, San Luis Obispo. {See appendix IV) 

I have included this account of some of the activities in which I 

engaged during the spring semester to help the reader perceive the value 

of my investigation to Mt. San Antonio College and myself. 
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COMPUTER-AIDED DESIGN DEMONSTRATION 

As indicated in my sabbatical proposal, I arranged a computer-aided 

design (CAD) demonstration for the Natural Sciences Division of Mt. San 

Antonio College. The demonstration was held at noon, May 3. Several 

members of the Division watched Mr. Maurice Flora of MGD Unlimited and·an 

assistant demonstrate Robographics CAD I and AutoCad. 

The Robographics CAD I package includes a con~roller, software, a 

user manual, and an interface module that plugs into the games connector 

on the_ Apple II or Ile computer. The software is on a single floppy 

disk. 

Mr. Flora and his assistant pointed out many =eatures of both 

systems and demonstrated a number of tasks to show the systems' versa

tility. He emphasized the versatility of the system and the relatively 

low cost, noting that we could use the present com?uters we have in 

the lab and add the CAD I package. 

This demonstration allowed members of the div~sion, some of whom 

had never before seen CAD function, an opportunity to expand their 

knowledge of how computers can be used in the design and drafting 

process. 
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COMPUTER GRAPHICS '84 

In May, I attended Computer Graphics '84 at A::at2im Convention Center. 

It was estimated that more than 34,000 people atte~ded this exposition and 

were able to view products from more than 250 displayers in a display 

area that contained more than 300,000 square feet (seven-+ acres)! Engin

eering workstations dominated the displays, with ne.~ systems by CalComp, 

Chromatics, Saber Technology, and Westward Technology getting a lot of 

attention. 

There was a wide assortment of peri?herals on display, especially 

low-cc.~-: hardcopy devices. ,Plotters ,,:ere in abundc.nce. These ranged 

from the simple, low-cost Six Shooter from Enter Computers to Benson's 

508-dpi electrostatic plotter, the industry standard setter. 

Other peripherals of special interest includec an automatic digitizer 

from Skantek, a clear digitizing tablet from Scrip~el Corp., and a high

sensitivity light pen from Digital Technology. 

Human factors are being considered more often in the design of 

engineering workstations as evidenced by the numbe:- cf ergonomically 

designed, adjustable stations on display. 

I spent most of my time at the exposition loo~:ing at the low-cost 

CAD equipment and getting prochures and informatio~ from vendors in the 

southern California area. I met one com?any representative whose company 

specializes in used equipment. This company, based i~ Dallas, Texas, will 

arrange contact between buyers and sellers of used equipment for a per

centage of the sales price. 

J 
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Although the sheer amount of hardware and sof.::wa.re displayed and 

demonstrated seemed to overwhelm one, I found the ~xposition to be very 

interesting and educationally enlightening. 

https://sof.::wa.re
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INTERVIEWS 

During the month of February, I developed a number of questions for 

the professors of engineering that I was to interview. The questions 

were designed to elicit responses in the following areas: 

1. Should the community colleges plan to teach computer-aided 

design as a part of the lower di¥sion engineering program? 

2. What criteria should be used in selecting a computer-aided 

design system? 

3. How is computer-aided design taught in your lower division 

engineering progra~? 

Interviews were arranged by direct phone contact, or in person, at 

the fall meeting of the Engineering Liaison Committee meeting at Cal 

State University, Los Angeles. In selecting schools to visit and pro

fessors to interview, I used the following criteria: 

1. Select a representative cross-section of Calfornia colleges 

and universities. 

2. Select colleges and universities to which Ht. San Antonio 

College's engineering and engineering technology students 

most often transfer. 

3. Select professors to inverview on the basis of their knowledge 

of computer-aided design and/or their direct involvement in 

establishing a center for computer-aided design. 
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The following people were interviewed at their respective institutions: 

Dr. Dean Athens, Chair, Engineering 
East Los Angeles College, Montebello 

Dr. Klaus Bauch, CAD Coordinator, Mechanical Technology Department 
California Polytechnic University, Pomona 

Dr. Ram Manvi, Dean of Engineering 
California State University, Los Angeles 

Dr. Barclay Gilpin, CAD Coordinator and Director of Engineering Graduate 
Study 

California State University, Long Beach 

Dr. Mohinder Grewal, Chair, Electrical Engineering Department and Head of 
CAD Program 

California State University, Fullerton 

Dr. William Horton, Dean of Engineering and Technology 
California State Polytechnic University, San Luis Obispo 

Dr. Dale Dunmire, Chair, Electrical Engineering and Computer Science 
University of the Pacific, Stockton 

Dr. Fred Reardon, Assistant Dean of Engineering 
California State University, Sacramento 

Mr . Richard Latimer, Coordinator, CAD/C.AH Laboratory 
California State University, Sacramento 

Dr. Michael Householder, Dean, School of Engineering and Engineering 
Technology 

Northern Arizona University, Flagstaff, Arizona 

Dr. Chris Wagner, Assistant Dean, School of Engineering and Applied Science 
University of California, Los Angeles 

Helms Haas, Chair, Engineering 
San Joaquin Delta College, Stockton 

Bob Parsons, Engineering Instructor 
Bakersfield College, Bakersfield 

https://CAD/C.AH


26 

QUESTIONS AND RESPONSES 

Because of the nature of the questions and n~s;:ionses,. I have summarized 

the responses and indicated a majority opinion when there was a clear 

majority, a concensus opinion when there was clear concensus, and a minority 

opinion when one or more of the responders clearly disagreed with the 

majority. 

Question: 

In your opinion, is it necessary for the co:nmunity college student 

majoring in engineering, to have a computer-aided design experience 

before transfering to your college or university? 

Majori ty Answer: 

) Yes. The community college student needs some experience in computer

aided design to prepare him/her to enter our institution with junior stand

ing and compete on an equal basis with our native students. 

The need for CAD experience is most critical in mechanical and 

electronics engineering, while mechanical, electronics and manufacturing 

are the most critical areas in engineering technology. 

Minority Answer: 

UCLA has not required this course of our o,vr: s~udents, but there is a 

computer-aided design lab on campus. The course is being taught for no 

credit, but I understand that the classes are filled and have a waiting 

list. 

J 
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Question: 

Should CAD be a separate course, or should it be integrated into 

another course or courses? 

Majority Answer: 

CAD is simply anothe~· tool that designers have at their disposal. 

CAD should be treated like any other tool that the engineer uses. If 
I 

you are training CAD operators, your objectives are different from those 

of engineering. Training CAD operators or CAD technicians would 

necessitate a separate course, but for engineering, CAD should be inte

grated into all courses where it can be used profitably. 

Minority Answer: 

CAD is a separate course on our campus. To qualify for the "Invest

ment in People" grant from the state, we agreed to establish a CAD 

laboratory for training CAD operators. We have been training CAD opera

tors, but we have also had good success in training our transfer students 

in the same way. 

Question: 

How much time should be devoted to "hands-on" experience in learning 

to use CAD equipment? 

Majority Answer: 

The minimum amount of time required to become comfortable with most 

CAD systems would be three weeks of formal instruction with classes 

meeting three times weekly for periods of two or more hours. Eighteen 

to twenty-four of formal training would meet minin:um requirements, 
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assuming that students will have an open lab available for individual 

study and projects . 

Minority Answer: 

Two weeks of formal training with classes meeting three times weekly 

for periods of two hours should be adequate time for an engineering student 

to become reasonably competent on a CAD system. There should be an open 

lab for practice and projects. 

Question: 

Is instructor training a high priority when setting up a CAD 

laboratory? 

Concensus Opinion:
) 

Yes! If the instructor is well versed in the system, student training 

will most likely be a successful experience for both faculty and students. 

Instructor training is worth the time and money involved. The CAD manu

facturer should arrange training at their facilities as well as on-site 

training. A successful start and a good experience for the first students 

who take the class is very important to the success of future training. 

Instructors who take CAD training will probably be expected to teach other 

instructors at your college. Instructor training should be given a high 

priority. 

Question: 

In your opinion, is necessary for a CAD system to be two-dimensional 

or three-dimensional? 
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Concensus Opinion: 

A three-dimensional system is not necessary to learn the principles 

of CAD. Two-dimensional systems are certainly adequate for a first 

experience. In defense of the three-dimensional system, it does produce 

true pictorial drawings in isometric, dimetric, trimetric, and perspective. 

If you are training engineering technicians, you may want to consider up

dating software to accomplish this task. 

Question: 

Is it necessary to have some hard~are and soft~are comparable to that 

used in the high tech industries; i.e., McDomell-Douglas, Hughes, 

and TRW? 

Majority Answer: 

No. Most of the hardware and software used in these industries are 

much more sophisticated and powerful than is necessary for the community 

college transfer student. The UC and CSUC schools have a variety of hard

ware and software used in the high-tech industries and, in some cases, 

have a direct computer link to these industries. The community college 

transfer student will not generally find difficulty in adapting to the 

more sophisticated system if he/she has minimum training in CAD. 

Minority Answer: 

Yes. At least one engineering workstation should be provided that 

has more sophisticated capabilities. You shouldn't teach electronics 

using vacuum tube theory! 
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Question: 

Is there any particular hardware and software that you would 

recommend? 

Concensus Opinion: 

The brand is not as important as how the components function as a 

system. Select the system on the basis of the tasks to be performed. A 

good starting place is to establish your educational goals and then 

establish the criteria for the selection of a system. We have a large 

numbe~ of Apple computers that are reliable. We also have IBM, Victors, 

and a number of others. CAD Apple and Robographics are both good soft

ware packages. There are many good systems on the market and more are 

coming on-line all of the time. 

Question: 

What are the specific characteristics I should look for in a CAD 

system? 

Concensus Opinion: 

The system should: 

1. Be "user friendly"-:...easy to learn 

2. Be "turnkey11 --one vendor supplies the entire system 

3. Be easily expandable--add .more stations easily and economically 

4. Be two-dimensional, expandable to three-dimensional 

5. Offer reasonable training and support from the manufacturer 

6~ Meet minimwn.·~standards .-of performance 
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7. Have a service contract that includes a guaranteed down-time 

maximum and a maximum annual cost of 5% - 10% of the cost of 

the system. 

Question: 

Are there any special problems with ~he maintenance of CAD equipment? 

Concensus Opinion: 

Yes. Until the "bugs" are eliminated from a system there will be 

some problems. Eliminating the "hugs" is generally not a major problem. 

The major problem is the cost of maintenance contracts. The following 

is one illustration that was cited. San Jose State ~niversity considered 

a stand-alone, turnkey system from IBM, that had an bitial cost of 

$.170, 000. 00 to purchase. The annual maintenance contract cost an addi

tional $21,500.00 

Question: 

Where should a CAD system be housed, i.e., in a special laboratory? 

Majority Answer: 

A laboratory that houses only CAD e~uipment see~s to be the best 

solution. A CAD lab assumes space avail~bility anc adequate technical 

supervision for security and student assistance. :he major advantage of a 

separate lab is availability. Labs that are a part of other labs are not 

as available to students for practice and projects. 

https://21,500.00
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Minority Answer: 

We integrated our CAD system into our grahics lab. We are very 

pleased with our arrangement. 

Question: 

In what lower division courses are y~u presently using CAD? 

Majority Answer: 

Engineering Graphics and Descriptive Geometry 

Minority Answer: 

po. are not teaching anY, courses at the present that utilize CAD 

equipment. We do expect to have it in the next year. 

) 
Question: 

In what courses do you expect to use CAD in the future? 

Concensus: 

We will be integrating CAD into all courses in which it has appli-

cations. 

Question: 

Should the Community College consider offering a separate CAD course 

for engineering technicians? 

Majority Answer: 

Only if you are offering an engineering technician major in CAD. 

There is a need for CAD specialists with the .kind of math and science 

background the engineering technician gets. An engineering technician 

J 
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program that trains CAD specialists would require two or more courses of 

intensive CAD training. 

Information from these interviews was used as a guide in developing 

criteria for the selection of CAD equipment for the Physical Science and 

Engineering Department of Mt. San Antonio ,College. The information was 

also used in planning proposed courses of study changes. 

J 
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CRITERIA FOR THE SELECTIOK OF 
A COMPUTER-AIDED DESIGN (CAD) SYSTEM 

, FOR THE 
PHYSICAL SCIENCE AND ENGINEERI~G DEPA-~TMENT OF 

MT. SAN ANTONIO COLLEGE 

The following criteria for the selection of CAD equipment is based 

on my research in the spring semester of 1984. ~1y research was done ayer 

a period of approximately three and one-half months and reflects input 

from a wide spectrum of sources~ The criteria are general in nature and 

are not meant to be all-inclusive: 

1. A computer-a~ded design system (CAD) should be selected on the basis 

oh educational goals. ~y educational goals for CAD are: 

Provide CAD experience for all engineering transfer students. 

Provide CAD experience for all engineering technology transfer 

students. 

Provide CAD training for engineering tech.~icians 

Provide CAD training for instructors in the Department/Division. 

Integrate CAD into all applicable courses in engineering and 

science. 

Provide courses in support of industry (training and/or re

training of engineers, engineering technologists, and engineering 

technicians). 

2. The system should be "user friendly." 

The system should be easily learned. Prompts should be displayed 

on the screen simultaneously with the drawing. A separate screen may 

be provided for this purpose, but it is unacceptable to remove the 

drawing from the screen to replace it with the "menu" and vice versa. 
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3. The system should be a networked, microcomputer-based system. 

I chose this approach because of the cost factor and the 

educational goals I expect to accomplish. ~etworking appears to 

be the least expensive system to install and operate. Too, the 

college and university professors I interviewed recommended this 

approach. Another consideration that convinced me to choose this 

approach, was the purpose for which the system will be used. Our 

system will be used for training, and does not need to be as 

sophisticated as an industry system. Experience has shown that 

students can adapt quite readily to a more adYanced system if they 

have had previous experience on a basic CAD system. Durability is 

another major consideration in selecting a CAD system because many 

untrained operators will be using the system. 

4.· The system should be "turnkey." 

The system should be purchased as a cosplete package installed 

in the lab. This approach is more expensive in some instances than 

specifying each item separately and going out to bid, but it also 

eliminates the "escape clause" for manufacture:::-s when something 

does not function properly. Using this approEch eliminates the 

problems of missing cables, incorrectly des~gned connectors, etc. 

It is the responsibility of the vendor to see :hat all of the 

necessary items are in place and function properly as a system. 

5. The system should be two-dimensional, upgradable to three-dimensional. 

The standard software package that comes ~ith less-expensive CAD 

systems is generally a two-dimensional system. Three-dimensional 
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drawings can be drawn.by manipulation, but true isometric, dimetric, 

trimetric, and perspective are taught in the design process. The 

software should be upgradeable to this level. It is not necessary 

to have three-dimensional solids modeling capabilities when learning 

the basics. 

6. The system should be expandable. 

Additional terminals should be easily and economically added to 

the system. Most processors (central processing unit) will accommodate 

several stations simultaneously. Twenty-four students can be trained 

on twelve stations. Twelve students work at the stations while twelve 

observe. At the end of a specified time, the observers change places 

with the operators. 

7. Processing and output capabilities of the system should meet minimum 

standards. 

The processing and output capabilities of the system must meet 

minimum standards of mean access time, drawing rate, and plotting 

rate. Mean access time should be no less than seventy milliseconds. 

(Mean access time is the average time lapse between the time data 

is called up from storage and the instant it because available for 

use.) Drawing rate should be 12,000 inches per second or better. 

(Drawing rate is the rate at which images can be produced on the 

display screen.) The plotting rate should be sixteen to twenty 

inches per second. (Plotting rate is the rate at which drawings 

are created on the plotter.) Minimum standards ·are necessary to 

https://drawn.by
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insure that there are no long delays bet~een the time the information 

is requested and the time the infon:ation is vie~ed on the screen. 

8. The software package should cover tbe basic applications. 

I expect to cover applications in Enginnering Graphics, 

Descriptive Geometry, and Civil, Mechanical, and Electrical 

Engineering. 

9. There should be automatic up-date of software. 

Up-dating of software for a period of at least one year should 

be automatic and a part of the contract. Experience has shown that 

most software will contain "bugs," a:id it takes a period of time 

before some of these faults are discovered. 

10. The system should relate well to the systems used in industry.
) 

CAD is one o-f the fastest growing industries today. There are 

approximately eighty systems available at the present, and more are 

coming on the market almost daily. The large companies in our area 

are purchasing equipment from Calma, Intergraph, Computervision, IBM, 

and others. The system should relate well enough that students in 

an engineering technician program should be able to adjust to the 

more sophisticated systems of industry. 

11. Instructor and lab technician training should come with the system. 

The system should provide for an acceptable training program 

for instructors and lab technicians. Training facilities should be 

within a thirty-mile radius of the cc.m.pus. The manufacturer should 

provide on-site training, as well as advanced training at a nominal 
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cost. The manufacturer should make available training manuals in 

quantities desired and at a reasonable rate (comparable to text

books). 

12. Manufacturer must provide after-installation services. 

Assistance ~~th special problems should be handled by the manu

facturer's representative at the installation site. A "hot-line" 

should be provided to handle minor problems. The manufacturer 

should also provide information about "user groups" who have this 

equipment. 

13. The manufacturer ~ust provide a maintenance contract. 

A maintenance contract must be available from the manufacturer 

at a reasonable rate. (A reasonable rate should be a yearly contract 

for a cost of five to eight percent of the cost ofthe equipment.) 

The maintenance contract should specify the acceptable "down time" 

of the system. A "down time" of not more than three working days 

would be acceptable. 
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PERSONAL CONTACTS MADE 

Personal contacts at the UC and CSUC schools are very important in 

the areas of articulation and assisting our students in being accepted 

at the transfer institution. I made a number of contacts as I traveled 

to meetings, served on committees, and interviewed professors at their 

college or university. I am including a list of contacts I made, their 

position, and their college or university. 

University of California 

UC Berkeley Associate Dean of Engineering Dr. Arthur Bergen 

UCLA Assistant Dean of Engineering Dr. Christian Wagner 

UC Santa Barbara Associate Dean of Engineering Dr. Roger Wood 

California State Universities 

Pomona CAD Coordinator Dr. Klaus Bauch 

Pomona Acting Dean of Engineering Dr. Anthony Tilmans 

Pomona Acting Chair, Engineering Tech. Samuel L. Pritchett 

San Luis Obispo Acting Dean of Engineering Dr. Bill Horton 

San Luis Obispo Director of Computer-Aided 
Production Center Dr. Mark Cooper 

Chico Professor of Computer Science Dr. Jim Murphy 

Fullerton Chair, Electrical Engineering Dr. Mohinder Grewal 

Fullerton Professor, Mechanical Engineering Dr. Floyd Thomas 

Long Beach Director of Graduate Engineering 
Studies, Mechanical Eng. Dr. Barclay Gilpin 

Los Angeles Dean of Engineering Dr. Ram Manvi 

Sacramento Associate Dean of Engineering 
and Computer Science Dr. Fredrick Reardon 
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California State Universities (Continued) 

Sacramento 

Sacremento 

San Jose 

San Jose 

Coordinator, ·C.AfJ/C.AM Mechanical 
Engineering Technology 

Director, Center for CAD, 
Engineering and Computer 
Science 

Dean of Engineering 

Associate Dean of Engineering 

Mr. Richard Latimer 

Dr. Floyd LaCureux 

Dr. Jay Pinson 

Dr. James Lima 

) 

https://C.AfJ/C.AM
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CONCLUSIONS 

Computer-Aided Design (CAD) is a tool that all engineering, engin

eering technology, and engineering technician students should be trained 

to use. CAD will probably not be a separate course in the lower division 

core of courses, known as the "summit agreement" for engineering and 

engineering technology, but will be integrated into all applicable engin

eering courses. It is very important for our transfer students in 

engineering and engineering technology to have had some CAD training 

before transferring to the UC or CSUC system. Without CAD training, our 

community college students will not be prepared to compete on an equitable 

basis with UC or CSUC native students. CAD should first be integrated 

into Engineering Graphics and Descriptive Geometry, and then into all 

applicable engineering, engineering technology, and engineering technician 

courses. 

I recommend the following: 

1. That the Physical Science and Engineering Department of the 

Natural Science Division prepare a proposal for the establish

ment of a CAD laboratory. 

2. That the CAD system be selected on the bcsis of the general 

criteria contained in this report. 

3. That the purchase and installation of a CAD system be made a 

high priority of the Physical Science Department and the 

Natural Science Division. 
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4. That the revised courses of study fo~.the courses Engineering 

Graphics 22 and Descriptive Geometry 23, contained in the 

appendix of this repor½ be approved at the time of purchase 

and installation of CAD equipment. 

5. That the CAD lab be housed in a separate area of the present 

computer lab or be incorporated into the present Graphics Lab. 

J 
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This past semester has been an interesting and exciting t~me. I 

have had the opportunity to learn a great deal about something relatively 

new to me. I hope this report will convince those who read it of the 

value of this experience to me and to the College. I expect the 

Physical Science and Engineering Department to have a Computer-Aided 

Design Laboratory in the near future. 

The experience I gained in this study of Computer-Aided Design 

systems will be of great help in selecting a system that will meet the 

needs of the Deaprtment and the Division. The contacts I made at the 

UC and CSUC system should prove invaluable in helping students in matters 

of transfer and the Department in matters of artic~lation. 

I have returned to the classroom with a new feeling of purpose and 

excitement for my assignment. Because of my sabbatical involvement this 

past semester, I feel I will be of more value to tte College, my colleagues, 

and my students. 

I wish to thank the Salary and Leaves Com:::iittee for recognizing the 

value of my proposal and recommending it be accepted by the Board of 

Education. Finally, I would like to extend my sincere thanks to the Mt. 

San Antonio College Ac:ninistration and the Board of Trustees for making 

this sabbatical leave possible. 

}iaurice Moore 



Typical Hardware and Software Center for Computer-Aided Design 

) Cal Poly University, San Luis Obispo 



) CENTER FOR COMPUTER AIDED DESIGN 

RESOURCE REPORT FALL 1983 

HARDWARE 

1 MEGATEK 7250 

SYSTEM INFORMATION 

* 16 simultaneous colors
* 4096 possible color combinations
* 4096 by 40~6 pixel range
* 512 by 512 video display
* local segments
* local 2D/3D rotates/scales/clipping 

PERIPHERALS 

* joystick 
. 

SOFTWARE) 
* TEMPLATE
* PATRAN 

3 TEKTRONIX 4113A 7 s 

SYSTEM INFORMATION 

* 16 simultaneous colors
* 4096 possible cblor combinatjons
* 4096 by 4096 pixel range
* 4096 by 4096 video display
* local segme.1ts
* local pan/zoom 

PERIPHERALS 

* digitizing tablet (~096 by 4096) 
*inkjet printer
* dual 8 inch disks <CPM 86) 

SOFTWARE 

* TEMPLATE 
* PATRANJ * PLOT 10 
* MOVIE BYU 
* LOCAL (CPM 86>.:. T. G l 



2 AED 512~s 

SYSTEM INFORMATION 

* 256 simultaneous colors 
* 16.2 million possible color combinations 
* 512 by 512 pixel range
* 512 by 512 video display
* local pan/zoom 

PERIPHERALS 

* joystick 

SOFTWARE 

* PATRAN
* PLOT 10
* MOVIE BYU 
* DISSPLA 

6 RAMTEK 6211 ' s 

SYSTEM INFORMATION 

* 16 simultaneous colors 
* 4096 possible color combinations
* 512 by 640 pixel range
* 512 by 640 video display
* local COLOR GRRPHICS LRHGµR6£ 

PERIPHERALS 

* screen printer
* light pen 

SOFTWARE 

* TEMPLATE 
* PATRAN 
* PLOT 10
* MOVIE BYU ~ 
* ARTIST
* DISSPLA 

J 
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3 TEKTRONIX 4010 ~s 

SYSTEM INFORMATION 

* monochrome terminals 
* 780 by 1024 pixel range
* storage tube video display 

SOFTWARE 

* TEMPLATE 
* PATRAN 
* PLOT 10 
* MOVIE BYU 
* DISSPLA 

2 ZETA PLOTTER 7 s 

SYSTEM INFORMATION 

* LOCAL: plotting area 11 inches by 144 ~eet 
8 colors 

* REMOTE: plotting area 11 by 11 inches 
4 colors 

SOFTWARE 

* TEMPLATE 
* DISSPLA 
* ZETA 

1 HP1000 

SYSTEM INFORMATION 

* minicomputer 

PERIPHERALS 

* 3 graphics terminals 
* 3 non graphics terminals 

----· 
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SOFTWARE 

* IMAGE 1000 database
* GRAPH 1000 graphics package
* PAGE HJ0f-f engineering package 

SOFTWARE 

TEMPLATE 

TEMPL~TE is a new device independent graphics 
package. TEMPLRTE runs on almost any terminal, 
even those with little or no graphics capability. 
The only requirement is that the terminal be 
attached to the local CYBER through the campus 
computer network •. TEMPLRTE is very powerful, and 
allows the easy construction of FORTRAN FIVE or 
PASCAL programs that generate anything from simple 
pie charts and bar graphs to complex three 
dimensional rotating objects. 

PATRAN 

PRTRRN is a finite element modeling package. 
This package is also device independent, and will 
work on most terminals. PRTRRH is a color 
compatible package and contains many powerful 
modeling commands. This package requires no 
programming, this is an application program. 

DISSPLA 

DISSPLR is a device independent package that 
can be used to create graphs, three dimensional 
objects, and charts. DISSPLR can only be used with 
FORTRAN FOUR programs. 

PLOT 10 

PLOT 10 is an older package for plotting 
charts and graphs that can only be used on 
TEKTRONIX type devices. PLOT 1~ can be used with 
FORTRAN FIVE or PASCAL programs. 

- - ---- ----·-. -



ZETA 

ZET~ software works only on the two ZETA 
plotters, and only works with FORTRAN ~IVE 
programs. 

MOVIE BYU 

HOIJIE BYU is a monochrome finite element 
modeling system that works on TEKTRONIX type 
devices. 

ARTIST 

IJRTJST is a custom designed program that 
allow~ a non programmer to quickly and easily make 
graphics designs and get a print out in color. 
RRTIST requires no programming and is a menu 
dr1vem interactive or-qg_r:_~n,_. 

) · CD 2000 

CD 2669 is a application system that allows 
the interactive design of parts on·TEKTRONIX type 
devices. 

.. 



Typical Engineering Workstation 

courtesy T & W Systems, Inc. 
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ENGINEERING LIAISON COMMITTEE SUMMIT AGREEMENT* 

The Engineering Core Semester Units 
(These are minimum) Quarter Units 

Math (beginning with Anal, Geom. & Calculus) 16 24 

Chem (for engineers) one term with lab 8 12 

Physics (for engineers) full lab sequence 12 18 

Statics 3 4 

Graphics (incl. descrip. geom.) 3 4 

1Computer Programming (Fortran or Pascal) 2 3 

Orientation, Motivation, & Introduction 1 1 

Properties of Materials ,.. 3 4 

Electric Circuits & Devices 3 4 

2Electives 11/15 - 17/23 

Total 62/66 91/97 

1selection should be made from among the following engineering courses. Choice 
would depend upon the engineering major requirements (including general educa
tion) at the school where graduation is expected. No order of priority is 
intended. 

Surveying Manufacturing Processes Strength of Materials 
Statistics Engineering Measurement Dynamics 

2See your Advisor for details. 

*From Minutes of 14 November 1980. 
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ENGINEERING TECHNOLOGY ARTICULATION AGREEMENT 



ENGINEERING LIAISON COMMITTEE 
ARTICULATION IN ENGINEERING TECHNOLOGY - Revised 17 March 1978 

.) 

Any combination of courses 1isted up to a maximum of 70 semester units for 105 quart
units is acceptab1e for transfer to a baccalaureate program. 

Semester Hrs. Quarter Hrs. 
' Manufacturing Processes 4 6 

Fabrication, Turning, Drilling, Casting, Mold~ng, 
Joining, Cutting, Arc Welding, etc. 

Electrical Circuits &Introductory Electronics with 6 9 
Laboratory, Shop Practices and I ns.trumenta tion 

Solid Mechanics 8 12 
Scalar Statics, Scalar Dynamics, Strength of Mat'ls.e 

Meta1lurgy or Properties of Engineering Materials 3 4.5 

D~gital Computer Programming and Applications 3 4.5 

Courses in the selected option or specialty 18 27 

) Acc?unting, Production Cost Esti~ating 3 4.5 

Communi cations 10 15 
English Composition, Public Speaking, Engineering 
Drawing, T_echnical vJriting 

Other General Education 12 18 
Government, History, Humanities, Psychology, 
Humanities, Health and Physical Education, Life Sci. 

*Ma thematics 12 18 
College Algebra and College Trigonometry, Technical 
Calculus, Statistics 

**College Physics - General or Technical (incl. lab.) 8 12 

Inorganic Chemistry 3 4.5 

*All prerequisite mathematics necessary to start calculus at the 4-year institution 
and in some cases one course in calculus, must be completed at the community colleg 
before trcnsfer in order to be able to co~ple~e the B.S. degree program in b~o addi 
tional years at the 4-year institution. · 

**Recom~ended for a11 ~andatory for some 4-year ins~~tuticns. 

•-
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PROPOSED CHANGES IN ENGINEERING GRAPHICS 
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MT. SA A TONIO COLLEGE (INSTRUCTION OFFICE USE ONLY) 

MSAC No.: State Code: 
Office of Instruction C.I.D. Code: CSU G.E.: 

Instr. Type: MSAC Grad 1983:.-) lrreg. Weeks: Grading Code: 
Division: Natura 1 Science Times Taken: Competency: 

Effective Sem.: ____ Class Limit: _____ 
Department Physical Science Engineering j Committee Action Date: 

Ticket No(s).:
1543/ 22Course Prefix/Number: Date Prepared: 

Engineering 
Program: 

Course Title: Computer Aided Design Graphics Units Per Sem.: __3_____ 

2 4 2Hours Per Week: Lee. ___ Lab. ___ Activity ___ Independent Study _ __ 

Course Length (Weeks) : __1_8_ _ _ May Be Taken ____ Times for Credit 

Grading (Check One): Letter Grade DJ. CR/NC D Option D Yr./Sem. Initial Offering_· ______ 

If Proposed for MSAC Competency Requirement, S1Jecify Category: 

If Proposed for MSAC Graduation Requirements, Specify Category: ___________________ _ 

Proposed CSU Transfer Course: Yes ~ No D 

If Proposed for CSU General Ed., Specify Category: 

Pr, )uisite: 
One year high school drafting or Engineering 18 

Corequisite: 

Prereq/Coreq: Plane geometry(math 52) 

CourseDescription:Orthographic projection, sketching, auxiliary first and second, sections and 
· conventions, developed surfaces and inter~cctions, pictorial representation, 

perspective·, graphs and instruction in cor.1puter aided design. Special emphasis 
will be placed on the use of computer aided design in the solution of problems 
and projects. 

If Vocational Course, Indicate Program Placement: 
Major D 

1. Cert. D 

Required Course D Restricted Elective D Recommended Elective D 

2. Major D 
Cert. D 

Required Course D Restricted Elective D Recommended Elective D 

Date: _ _____Re ___Jed by: Division Dean: 

Instruction Office: Date: ______ 

INST. 03 8/84 

51/lnsl 3-1 



I 

COURSE OBJECTIVES: 
To develop good analytical and spatial visualization. The ability to analyze 

communicat graphically. To develop facility in free-hand sketching, lettering, instrument 

dra1~ing and computer aided design. To develop personal characteristics such as neatness, 

onesty and industry. 

TOPICAL OUTLINE 

· Week Topic or Class Activity 

Introduction to the engineering profession. The role of graphics. The role 

of the computer in graphics ~ free-hand lettering and sketching. 

Review of orthographic projection and sketching. Log on/off procedure.2 

Orthoqraphic drawing continued. Related information. Castings, machining, 
use of finish marks. Use of interactive edits. 

3 

' 
> 

4 IExam. Pictorial sketching methods. 

5 Auxiliary views,primary. True Iength, grade and bearing of line segments. 
) Aux ii iary views, second, Point view of I ine segments, normal views o f plances

6 normal and edqe views. 
7 Test. Introduction to sections. Fu 11, ha If, rotated, aligned. 

Review of first CAD oroiect. 
8 Conventional pi-act ices. 

9 Test. Intersection of surfaces 

Surface development, ru 1ed: transitions, developable and non-developableIO 

Exam, Pictorial projections. Isometric, dimetric, and trimetric.1 I · 

12 Perspective drawing. Review of second CAD project. 

Dimensioning, basic13 

Dimensioning, true position14 

Tolerancing15 

. 
16 I 

I 

Test. Production drawings
I 

7 
1 7 Charts and graphs, computer generated 

Fina 1 examination 

; Students wi 11 spend two hours per week in the CAD laboratory 
-

INST. 03 8/ 84 page2 
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T. SAN ANTONIO COLLEGE (INSTRUCTION OFFICE USE ONLY) 

State Code: _____ 

Office of Instruction C.I.D. Code: CSU G.E.: 
Instr. Type: MSAC Grad 1983: 

Natual Science lrreg. Weeks: Grading Code: 
Division: Times Taken: Competency: 

Effective Sem.: ____ Class Limit: _____ 
Department Physical Science,Engineering 

MSAC No.: 

Committee Action Date: 
Ticket No(s).: _______________ 

4412Course Preflx/Number:15_____3 ____________ Date Prepared: 

EngineeringProgram: 

CourseTitle: Descriptive Geometry and Computer Graphics Units Per Sem.: __ 3 _____ 

2 4 4
Hours Per Week: Lee. ___ Lab. ___ Activity ___ Independent Study ___ 

Course Length (Weeks): __l_B___ May Be Taken _l___ Times for Credit 

Grading (Check One): Letter Grade ra CR/NC D Option D Yr./Sem. Initial Offering_·______ 

If Proposed for MSAC Competency Requirement, S!)ecify Category: 

If Proposed for MSAC Graduation Requirements, Specify Category: ______ ______________ 

Proposed CSU Transfer Course: Yes 121 No D 

If Proposed for CSU General Ed., Specify.Category: 

Pr-~ .) uisite: 
En~~neering Graphics 2? 

Corequisite: 

Prereq/Coreq: CSC I 12 

Course Description: The theory of the projection o·f points, 1ines, planes, curved surfaces and 
their application to three-dimensional ·problems encountered in the various fields 
of engineering. Problems are solved graphically on the drawing board and/or 
computer. Special attention is given to the ability to visualize spatial re-
lationships. 

If Vocational Course, Indicate Program Placement: 
Major D 

1. Cert. D 

Required Course D Restricted Elective D Recommended Elective D 

2. Major D 
Cert. D 

Required Course D Restricted Elective D Recommended Elective D 

Date: ______Re'\ .ved by: Division Dean: 

Date: ______Instruction Office: 

INST. 03 8/84 

51/lnal 3-1 
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COURSE OBJECTIVES: 
To develop good analytical and spatial visualization. The ability to "think-

through" a problem. To develop the ability to communicate graphically, hath manually and 

)
t 1.. 0ug h computer aided design equipment. The ability to convey design concepts. To develop 

an effective means of expressing ideas. /To develop good personal characteristics such as 

neatness, honesty, industry and self-reliance. 

TOPICAL OUTLINE. 
Week Topic or Class Activity_ 

1 Class introduction 

2 Points, 1 i nes and planes 

3 Points, 1 i nes and planes continued 

4 Use of CAD laboratory 

5 Successive primary auxi 1iary views. Project · 1, Computer Graphics 

6 Test. Revolution 

Intersection of planes. Di hed ra 1 angle7 
) .-8 Developments 

9 Vector quantities, vector diagrams 

1O Co-planar forces, concurrent forces 

11 Non-concurrent forces, basic principles, special cases 

12 Examination Project # 2, CAD 

Intersect ion of clyinders, cones, he l i cal convolute13 

14 Special problems 

Special problems15- · 
16 Final CAD proj ect, Screws and fasteners 

Final project17 

18 Final examination 

;', Students will spend two hours per week in the CAD laboratory 

}c-=-
INST. 03 8/84 page2 
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