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YOUR FUTURE IS 
AS LIMITLESS AS 

YOUR I GINATION 
A s the innovator in telecommuni

cations testing systems, Hekimian 
Laboratories, Inc. (HLI) is seeking 

Communications Engineers and Computer 
Scientists who would like to put their talents 
to the test. Join us and be involved in 
hands-on approaches in research, develop
ment, design and manufacturing. 

S ince the AT&T divestiture, the need 
for quality telecommunications test
ing has increased at AT&T, the Other 

Common Carriers, and the Fortune 500 
companies. Our professionals are meeting 
this challenge. We are maintaining a tradi 
tion of consistent innovation that has pio
neered the industry for more than 16 years. 

Members of the Hardware Design Engineer
ing T earn may be involved with: 
•Development of new measurement 

techniques 
•Design of analog 

and digital filters 
•Interfacing analog 

and digital measure
ment techniques with 
microprocessors 

•Design of micropro
cessor systems and 
test fixtures 

•Development of elec
trical and mechani
cal design consider
ations for manufacturability 

As a member of the Software Engineering 
Group, you may be involved in: 

•Integrating equipment into a complete 
access and test system 

•Implementing instrument control soft
ware 

•Measurement control and data manipu-
lation within test instruments 

•Test fixture programming 
•Algorithm design 

A t Hekimian Laboratories, it isn't 
enough for your ideas to look good 
on paper; they have to be put to the 

test. You will work side-by-side with other 
professionals who are committed to being 

the best in their area of specialization, and 
follow a project through from inception to 
production. 

H LI offers excel I en~ salaries, 
a comprehensive bene
fits package and a 

superb location in the Washington, D.C. 
area, adjacent to the 1-270 corridor in what 
is now called "Little Silicon Valley." 

If you would like to meet the testing require
ments of today ... and tomorrow . .. while 

building a challenging career, we invite 
your inquiry. For more information about a 
career with Hekimian Laboratories, contact 
Tom Kruzic, Hekimian Laboratories, Inc., 
9298 Gaither Road , Gaithersburg , MD 
20877 (301) 840-1217. An equal oppor
tunity employer. 

Hekimian 
Laboratories, 
Inc. 



On the Cover: 
Just as the sliderule fostered the electronic 
calculator, Virginia Tech 's years of experi
ence in engineering have fostered its years of 
innovation. 
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HST: Exploring Engineering 

Are you an engineer looking for a 
little variety in your schedule? Then 
you' II want to take note of two pro
grams at Virginia Tech with which very 
few engineering students are familiar: 
the Humanities, Science and 
Technology (HST) program, and the 
HST Summer Institute. 

The HST program, administered 
by the Center for Programs in the 
Humanities, in Lane Hall, ahas been 
offering courses since 1979. The pur
pose of the program, according to 
Philosophy professor Dr. Joseph C. 
Pitt, one of the program's founders, is 
to investigate the interrelationships 
that exist among the Humanities on the 
one hand, and Science and 
Technology on the other. 

While both a degree and a con
centration are offered, most engineers 
will probably be more interested in 
courses that will fulfill the Humanities 
and Social Science Electives require
ment, or clusters that will fulfill Univer
sity Core Curriculum requirements. All 
of the HST courses are acceptable 
Electives, and the following two 
clusters are acceptable: LASc 1500, 
2150, and 4300; or LASc 1500, 2350, 
and either 3850 or 4500. The courses 
are interdisciplinary in nature. They in
clude such classes as ''The Origins of 
Technological Man" (LASc 3850), 
"Contemporary Humanistic Issues" 
(LASc 4300) and ''Science, the Scien
tist, and Society'' (LASc 4500). 

A new program is also currently 
being developed by Dr. Anthony J. Col
aianne, of the Center for Programs in 
the Humanities, and Dr. Pitt. This is the 
HST. Summer Institute. Planned to 
begin this summer, this program would 
allow about 25 of the best engineering 
students to earn the HST Concentra-

tion in an intensive program of 1 O 
weeks. Students would take 6 of the 
HST LASc courses during the sum
mer, as well as complete an additional 
Independent Study project. Scholar
ships may also be available. 

The program is aimed at 
engineers, says Dr. Colaianne, to allow 
them to explore the role that they and 
technology play in the increasingly 
complex society in which we live. The 
Summer Institute will free them from 
the constraints of scheduling, allow 
them to work closely with professors 
and fellow students, and hopefully thus 
broaden their professional training. 

There are a number of advan
tages to be derived from pursuing an 
HST Concentration, or even in just tak
ing a few classes in it. You'll get a 
chance to do something other than 
number-crunching, for one thing. You 
can work with some of the best pro
fessors in the University, investigating 
topics like the history of engineering, 
the role of values in decision making, 
and societal. attitudes toward 
technology. Besides, speaking from 
experience, the classes can be a lot of 
fun. 

Of course the HST program isn't 
for everyone. But if you're interested in 
broadening your education, preparing 
for a job in a field like technical writing, 
or in developing the background that 
will get you a career, and not just a job, 
these are two programs to look into. 
Want more information? Dr. Pitt has 
the answers. Go and see him in 309K 
Patton (961-4564). 

Engineers' Forum 



Explore The 
Future In 

Good Company 
Saginaw Division is a 

dynamic place to put your strong 
technical skills to work. 

Saginaw Division , General Motors Corporation 



Celebrating 

One Hundred Years of Engineering 

by James Lisk 

One hundred years ago the Virginia 
Tech College of Engineering awarded 
its first degree. Despite the changes, 
alumni gathering to honor the anni
versary shared stories similar to those 
that are still heard in the dining halls, 
and stories about careers similar to 
those that we may eventually tell. 

Alumni from as far back as 1916 
attended an anniversary banquet on 
the eighth of November. Benjamin 
Cottrell was visibly excited to be back 
with his brother and sister. Had things 
changed in the last seventy years? Oh, 
yes! Ben graduated with only seven 
other Civil Engineers in 1916, explain
ing "Most of the fellows my age were 
away fighting the war" (World War I). 
Ben's eyes sparkled with pride as he 
described working on parts of the 
Blue Ridge Parkway and highways in 
Central America. "They're still build
ing roads I designed." Ben's brother, 
Jim, graduated in Mechanical Engi
neering in 1922 and served as Chair
man of Cottrell Engineering Corpora
tion. Both are as proud to be Tech 
alumni as they are to be successful 
professionals. 

James Lisk is a senior in chemical 
engineering. 
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For one hundred years, the Col-

lege of Engineering has been 

graduating top-quality engi-

nee rs. 

Further wandering at the pre-din
ner cocktail mixer found me talking 
with Harold Kurstedt. "So," I asked, 
"when did you graduate from Tech?" 

"I didn't," he replied, "I'm a professor 
in IEOR." It's a shame that name tags 
are too tacky to wear on tuxedos. 

Luckily, the next person I spoke 
with, Charlie Yates, is a graduate of 
Tech. Being the first black graduate of 
Tech is among the least of his distinc
tions. After graduating in Mechanical 
Engineering in 1958, he received his 
masters from California Institute of 
Technology and his doctorate from 
Johns Hopkins. Currently, he serves 
on the Virginia Tech Board of Visitors 
and is Head of Engineering at Hamp
ton Institute. 

Bill Cox, ME 1934 and former Presi
dent of Cox-Powell, took a few min
utes to brag about his success on his 
latest fishing trip. Meanwhile, George 
Goodson, executive vice president of 
Warwick Plumbing and Heating Cor-

poration, and Hobart Speegle, presi
dent of Warwick Air Conditioning, 
both ME 1949, swapped old stories of 
life at Tech and managed to convince 
me that they were mechanical con
tractors struggling to find work. 

As stomachs started to growl, the 
group migrated to Donaldson-Brown. 
After dinner and an amusing slide 
presentation narrated by Paul Torger
sen, dean of the College of Engineer
ing, several of the guests spoke. 

John Coli, Ci1E 1941, president of 
Akzo America, recalled having a car in 
1939. He had transferred to Tech and 
was spared the Cadet lifestyle. Yet, he 
had to keep his car hidden off campus 
because of university regulations 
against student cars. The university 
even paid a reward for names of stu
dents illegally driving cars at school. 
And yes, he was caught, and might 
have been expelled but he had regis
tered his car in someone else's name! 

Edwin D. Harrison also spoke about 
teaching graphics here while working 
on his masters in ME and his expe
rience as president of Geogia Tech. 
While in the latter position, he visited a 
textile plant to see a loom designed by 
one of his former Virginia Tech stu
dents. His former student informed his 
companions: "Yeah, here he's presi
dent of the whole university, but back 
at VPI he's just an instructor!" 

Grant Dove, EE 1951, executive vice 
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president of Texas Instruments, went 
to Tech for one year before being 
drafted. His only regret about Tech is 
that while he survived his year as a rat 
in the Corps, he elected to become a 
civilian when he returned and was not 
able to give any of his 'experience' 
back to the other rats. 

After all the speakers shared their 
tales, Jean Skomorucha and Scott 
Taylor, both ChE 1986, president and 
vice president respectively of the Stu
dent Engineer's Council announced 
-to the dean's surprise-the Paul E. 
Torgersen Engineering Leadership 
Award. This scholarship is available 

for rising seniors in engineering who 
show outstanding leadership. 

The evening ended, not without the 
expected plug for contributions, but 
also with a feeling that perhaps this 
degree we're working for might lead to 
a worthwhile life for us just as it did for 
those who spoke. 

The Cottrell brothers, here with their sister, were the oldest alumni attending 
the celebration. 

The Engineers' Forum: 

we're YOUR 

magazine! 

Engineers' Forum 

We'll be interviewing for MEs on campus in April. 
Submit PDS/Resume April 2-3. 

"VOL-VO 
\NHITE 

Volvo White Truck Corporation 
New River Valley Plant 
P.O. Box 1126 (Route 643) 
Dublin, VA 24084 

SAM LEVY 
Manager 

(703) 674-0460 Personnel & Industrial Relations 
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Closeup 

by Chris Drake 

After more than 100 years, excel
lence in education continues to be the 
goal of Virginia Tech's College of 
Engineering. From its agricultural and 
mechanical roots, the college has 
grown in the last two decades to rival 
other leading institutions in the com
petition for both students and re
search contracts. With the aid of the 
newly formed Strategic Planning Com
mittee, it will prepare to face the com
petition as aggressively in the future 
as it has in the past. 

Virginia Tech was founded as the 
Virginia Agricultural and Mechanical 
College in 1872. As a land-grant col
lege, it was to provide instruction in 
agricultural and mechanical arts. Only 
three branches of engineering were 
offered in the early years: civil, me
chanical, and mining. With expanding 

Chris Drake is a senior in English. 

on the 

The College of Engineering pro
vides students with one of the 
outstanding educations in the 
country. 

technology, the college has grown 
and currently includes ten depart
ments. 

In the past 20 years, the College of 
Engineering has changed from a teach
ing to a teaching and research institu
tion. For example, engineering re
search expenditures by faculty and 
students for 1969-70 totalled less than 
$1 million. By 1984-85, that figure had 
reached $15.4 million. Also, Virginia 
Tech has a higher percentage of its 
research funds contributed by private 
industry than any other university in 
the country. 

This tremendous increase in re
search is attributed to both the engi
neering faculty and the university ad
ministration. The administration and 
various engineering departments as
sist faculty members in research acti
vities by contacting potential spon
sors, helping to prepare proposals, 
and coordinating research teams. Do
ing the actual work is the faculty's 
responsibility, in addition to teaching. 

College 

Teaching students remains the uni
versity's primary concern, and the Col
lege of Engineering attracts many aca
demically gifted students. In 1985, the 
average combined SAT score was 
1200 for the entering freshman class, 
and 70 percent were in the top 10 
percent of their high school class. The 
students are also dedicated; the re
tention rate through the engineering 
students' second year is approximate
ly 90 percent. With statistics such as 
these, the tradition of fine students in 
the college will certainly continue. 
Currently, the faculty members of all 
engineering departments are involved 
with the recently formed Strategic Plan
ning Committee. The committee's pur
pose is to define what the college's 
goals and priorities are through the 
year 2000. In addition, all faculty mem
bers have the opportunity to discuss 
issues of concern such as class size, 
research support, and physical space 
limitations. The college will consider 
the committee's suggested objectives 
and means of achieving them. 

Continued research efforts, excel
lent students, and established priori
ties will ensure the College of Engi
neering's academic strength in the 
years to come. 

Comments, questions, or complaints about the magazine? 
Let us know! 

We can't read· your mind, you know. 
page 6 Engineers' Forum 



Sixtl] lJears ~go 

In January 1926, the students of Virgi
nia Tech published their second issue of 
the Virginia Tech Engineer. It sold for 35 
cents, or one could buy a year's subscrip
tion for one dollar. 

The following excerpt from the editor
ials page illustrates that sixty years has 
not closed the gap between college and 
the real world. 

I .imcstone Construction at V. P. I. 
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Co-operation Again > 

The cry of the business world is that the 
college graduate has acquired a training 
that places too much emphasis on the 
theoretical aspects. This general con
demnation has its grain of truth, still we 
must consider the fact that a man has all 
his life to get practical experience (it 
would be impossible to give all the varied 
classes of practical experience during the 
short period of college training), but most 
of an engineer's theoretical know ledge 
must be acquired in college. True, the man 
in ~ollege often sees life through a colored 
glass. The future existence is frequently 
set in the roseate setting so natural to the 
optimism of youth. This warped outlook 
is usually due to the lack of a proper 
connection between the undergraduate 
and the practical engineer. A knowledge 
of practical engineering problems, 
through articles of the alumni in this 
Magazine, will help the students to over
come the above misconception and give a 
knowledge of practical problems that 
could not be given in the class room. 

The following excerpt from "Commer
cial Aviation," by Kyle 1. Morris, M'27, 
appeared in the March 1926 issue. 

Commercial Aviation 

Before beginning a discussion on the 
problems of commercial aviation it is well 
to review the history of mechanical flight 

Engineers' Forum 
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A page from Volume 1, Number 3 of The Virginia Tech Engineer, showing Pat
ton Hall under construction at the bottom. 

and the reactions of man's mind to the 
early discoveries. The history surroun
ding the beginning of any science is just as 
important for a complete knowledge of 
the science as any of the facts involved. 
Since man became the predominating 
creature of the world, one of the biggest 
disappointments in his life has been his 
inability to fly. Anthropology shows some 
signs of man's desire to fly. Mythological 
records show that the first stories that 
were ever related were about flying crea
tures or spirits connected with man. 
Parents would relate stories to their chil
dren about their ancestors who could fly. 
The myth of Darius Green and his flying 
machines is known to us all today, and it 

has been told to children for centuries 
past. 

With the passing of the first quarter of 
the 20th century we see on the records of 
discovery more marvelous inventions 
have been made to aid the progress of 
civilization than in any whole century 
prior to 1900. The strides of civilization 
are so rapid that the common mass of the 
people cannot allow their minds to react 
to the situation. In fact, no one can predict 
with any certainty what the remainder of 
the 20th century has concealed in her 
womb. Perhaps the most marvelous in
vention of this century so far is the flying 
machine which was invented by the two 
Wright brothers, William and Orville ... 
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The Chemical Engineering Debate 

by Amy R. Halloran 
with James R. Lisk 

Chemical Engineering at Virginia 
Tech recently celebrated its fiftieth 
year as a distinct department. Yet as 
many ChE's look to excitingly diverse 
futures, enrollment here and nation
wide is dropping to unprecedented 
lows. Since new opportunities are 
developing for ChE's in biotechnol
ogy, polymers, and specialty chemi
cals, critics claim that the ChE's edu
cation is not preparing them for these 
evolving technologies. The opposing, 
more conservative view is that devel
oping the solid basics will prepare 
ChE's for future positions. 

Last October, some 150 alumni, fac
ulty, and students attended the Chemi
cal Engineering Golden Anniversary 
Celebration and Frank Vilbrandt Mem
orial Conference on Chemical Pro
cess Design. This conference honor
ed the first 50 years of the first ac
credited Chemical Engineering depart
ment in the South and the first depart
ment in the Virginia Tech College of 
Engineering to award a Ph.D, as well 
as Dr. Vilbrandt, its creator. The con
ference featured 11 high tech lectures 
in such fields as catalyst design, safe
ty in process and plant design, and 
design bases for synthetic fuel plants 
as well as a keynote address by John 
P. Sachs, the president of the Ameri
can Institute of Chemical Engineers, 
concerning the future directions of 
Chemical Engineering. 

Amy Halloran is a fourth year student 
in chemical engineering. 

James Lisk is a senior in chemical 
engineering. 
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In his speech, Dr. Sachs stressed 
the changing opportunities that are 
now available to ChE's. He discussed 
how he believed ChE's should handle 
these changes and what the AIChE 
and the Accreditation Board for Engi
neers and Technology (ABET) are 
doing to aid schools in this time of 
turnover in the chemical industry. He 
particularly highlighted the new areas 
opening up in the biotechnology field. 

The future faced by Vilbrandt and 
his colleagues in 1935 differs drasti
cally from that faced by ChE grad
uates today. In his November 1935 
article in The Virginia Tech Engineer, 
Vilbrandt described the very funda
mental curriculum which his depart
ment deemed necessary for employ-

The Chemical Engineering De
partment stays at the top by 
adapting itself to changes in the 
industry. 

ment in the chemical engineering 
field. Courses in math, chemistry, me
chanical drawing, economics, design, 
and heat transfer comprised the bulk 
of a Ch E's training at Tech at thattime. 
The current requisites for a degree in 
ChE do not differ much from those 
described by Vilbrandt. 

Another article, also in a 1935 edi
tion of the VTE was written by H.A. 
Wells Jr, a student in ChE, and lists 
what he saw as being the newest and 
fastest growing areas of the ChE in
dustry. These areas included crystal
lizing, roasting, absorbing, distillation, 
and condensing. Dr. William Conger, 
head of the ChE department, says 
interest has moved from these areas 

into more nontraditional fields such as 
vapor deposition, biological separa
tions, and polymers. 

This opinion parallels that of Alex
ander Giacco, the chairman, presi
dent, and Chief Executive Officer of 
Hercules, Inc., as presented in the 
January 10, 1983 edition of Chemical 
Engineering. In an article on the future 
directions of the chemical industry, 
Giacco states that "the chemical pro
cess industries have entered a fun
damentally different era, character
ized by slower growth and selective 
concentration." He cites two trends 
that he feels are developing; the em
phasis on research and development 
in "nontraditional chemistry," such as 
biotechnology, and the change from 
commodity to specialty chemicals. 
The article further states that the 
future of Chemical Engineering lies in 
specialty chemicals, ceramics, poly
mers, glassy alloys, and lasers, as well 
as other special applications. 

Today's curriculum at Tech, how
ever, still emphasises the traditional, 
theoretical training for Ch E's. The feel
ing in the past, and among a large part 
of the faculty today, has been that if the 
students are well schooled in the 
fundamentals of ChE then they can 
take this training to any area and be 
easily trained for the specific needs of 
that industry. This philosophy has re
cently become the subject of some 
debate within the industry as well as 
the academic community. The ChE 
staff here at Tech is divided as to 
whether they believe the old philo
sophy is valid or whether it has be
come outdated in these changing 
times. 

One who holds the latter viewpoint 
is Dr. Henry McGee of the ChE depart
ment here at Tech. In a recent inter-
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view he stated that "over the past sev
eral decades, ChE has become an 
exercise in Applied Mathematics. Its 
day is long past and the opportunity in 
ChE lies in those areas where we join 
with Chemical Science, Biochemistry, 
Electrical Engineering, and Microbi
ology." Because of these new direc
tions, Dr. McGee feels that the tradi
tional education is limiting, and that it 
does not allow the student to investi
gate these new technologies since the 
curriculum is so stringent. 

One suggestion that Dr. McGee has 
proposed is the reunion of the ChE 
and Chemistry Departments, "much 
like they have been united at Berkeley, 
Cal Tech, and Illinois." Although this 
suggestion has encountered resis
tance within the department and the 
Engineering College itself, it is an 
interesting proposal coming 50 years 
after the original severence of the two 
departments here at Tech. It would 
allow the ChE student to become 
better prepared for some of the emerg
ing technologies previously discuss
ed. 

The suggestion also comes, how
ever, at a time when ABET is planning 
to relax the chemistry requirements 
for ChE's. So perhaps instead of a 
department-wide union with Chem
istry, those students who are inclined 
towards polymers and other "chemi-

Dr. Henry McGee, Professor of ChE, 
believes that ChE and Chemistry 
should be reunited. 
Engineers' Forum 

Dr. William Conger, ChE department 
head, wants more flexibility in the ChE 
curriculum. 

cal" fields should be allowed to con
centrate in those areas, while the 
other students should be permitted to 
forego some chemistry classes for 
courses that are more applicable to 
their career goals. 

Dr. Conger says this is precisely 
what the ChE department is trying to 
do; build in enough leeway so that 
each student can pick a slightly dif
ferent path and design their education 
to their career goals. He recognizes, 
however, "that ChE by nature is one of 
the most regimented degrees there is 
because the body of required know
ledge is so large." This means that 
when the school switches over to the 
semester system, thereby providing 

~ an excellent opportunity to revamp the 
::i 
a: curriculum, the actual courses will not 
-> be able to change but so much. The 

requirements for chemistry will be 
loosened, but linear algebra will be 
added. 

What will change is the way that the 
required classes are taught. Upgrad
ed examples will be utilized in classes 
so that the fundamentals being taught 
will be directly applied to these new 
technologies. Dr. Donald Michelsen 
has already implemented this philo
sophy in his Senior Design and Eco
nomics class by assigning design pro
jects pertaining to the new fields and 
by bringing in ChE's who are not 
employed in the classical fields to 
speak to his class. 

Essentially what al I of these 
changes mean for ChE's at Virginia 
Tech is more flexibility. Those stu
dents who are currently enrolled in the 
department most likely will not benefit 
from the changes, but future students 
will. If the department does implement 
the programs being planned, the fu
ture students will have many more 
options open to them within the curri
culum and will be able to avoid some 

~ of the regimentation that exists today. 
::i 
a: They will be able to choose more 
-> classes outside of the core curriculum 

and this should hopefully make the 
students more employable in their 
desired fields as well as more satisfied 
in their studies. In turn, these better 
jobs and increased satisfaction would 
help alleviate the department of some 
of its enrollment problems. 
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Writer-in-Residence 

by Kevin M. Loney 

A common complaint of most engi
neering students is the amount of 
writing required for some of their class
es. However, there has been no report 
of the improvement in the writing skills 
of recent engineering graduates. Rath
er, the typical entry-level engineer 
continues to be one who is adept with 
the calculator, but not the pen. In view 
of this, increased attention has been 
directed toward developing the writ
ing and communication skills of engi
neers here at Tech. 

The College of Engineering has 
made a large step forward in its at
tempts to help change the situation. 
As a result of a grant from the Exxon 
Foundation, the College of Engineer
ing has been able to establish the 
position of Writer-in-Residence for 
1985-86. The first person to occupy 
this position, which is unique to Tech, 
is Lee Edson, a free-lance technology 
and science writer. This experimental 
program is part of an ongoing effort by 
the College of Engineering to stress 
the need for communication skills in 
engineering graduates. The Writer
in-Residence is available to work with 
the students and faculty to help them 
improve their communication skills. 

Kevin Loney is a senior in mechanical 
engineering. 
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to the Rescue 

Edson, who holds bachelor de
grees in physics and English with 
post-graduate work in physics and 
mechanical engineering, became in
volved in technical writing shortly af
ter the start of World War II. At that 
time, the military was in need of people 
who had a background in both tech
nical and communications fields. He 
began working with the Navy, pro
ducing instruction and operating man
uals, parts manuals, and reports on 
the development of projects. 

Edson feels that his new position 
will allow him to have an impact on the 
ability of the engineering students 
here to communicate effectively. This 
was the primary goal behind the initia
tion of the position. "The position of 
Writer-in-Residence is an experi
ment. We will call upon that individual 
to remind us of the need to sharpen 
the communication skills of our stu
dents," said Paul E. Torgersen, dean 
of the College of Engineering. 

Thus far, Edson has accomplished 
this primarily by means of speeches to 
classes and to groups such as the 
local student chapter of the American 
Institute of Industrial Engineers. The 
subjects of these lectures have ranged 
from the writing of effective proposals 
to how to get along with scientists. 

The typical technical writer, accord
ing to Edson, accepts a technical writ
ing job knowing in advance the re
quirements of the position. In contrast, 
a typical engineer first experiences 

Innovations in education make 

the College of Engineering one 

of the best in the country. 

technical writing by working in a com
munications group or working on 
parts of proposals. In order to be suc
cessful in either position, he feels that 
it is important for a technical writer to 
have a sound scientific background 
and be able to present his ideas well. 
Additionally, the beginning engineer 
"needs to have a background in engi
neering and in composition work, as 
well as a genuine interest in commun
icating." 

The realization of this fact is part of 
what prompted the College of Engi
neering to create the position of Writ
er-in-Residence. Edson of Stamford, 
Connecticu~ will fill the position through
out the 1985-86 academic year. He 
has authored over 500 scientific arti
cles and six technology books, and 
has also written numerous articles for 
the New York Times. He has enjoyed 
writing biographies the most. This is 
due to the fact that he likes writing 
about "a central figure whose life epito
mizes the struggle to achieve a goal." 

Before becoming a full-time free
lance writer in 1965, Edson worked as 
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Lee Edson has come to rescue engineers from the perils of poor communication. 

the program manager and consultant 
for the Stanford Research Institute. 
While there, he was responsible for 
determining the impact of advancing 
technology on Fortune 500 com
panies. In his present position, he 
concentrates his efforts on the re
vising of proposals and papers that 
are brought to him. This wide range of 
experiences is one of the reasons that 
he enjoys technical writing. 

"I saw here in Blacksburg a new 
idea, a new opportunity, and I really 
liked the ambience at Tech. I was 
impressed by Dean Torgersen's de
sire to initiate a position that is unique 

to Tech," said Edson. He encourages 
all engineering students to develop a 
background in both liberal arts and in 
communications. He also encourages 
students to consider technical writing 
as a career. The typical technical wri
ter, according to Edson, enjoys the 
process of explaining, likes ideas, 
enjoys communication, and enjoys 
the effect of words. The technical writ
ing field has always had openings for 
people with technical backgrounds 
who are interested in communication. 

Following his stay here, Edson 
plans to write a book which includes 
pieces on the topics he has spoken 

Interested in technical writing? 

about while here. Having collated his 
talks and observations, he then plans 
to return to the field of free-lance writ
ing. This area, he feels, allows him to 
go places where others cannot, and 
allows a great deal of flexibility in his 
daily routine. 

Students who would like assistance 
on their papers, proposals, or reports, 
or who simply have questions about 
the fields of technical writing or free
lance journalism should feel free to 
stop by and see Edson. His office is 
located in the Office of the Dean for 
the College of Engineering, 337 Norris 
Hall. 

Enter your paper in our 3rd Annual Technical Writing Contest this spring. 

Cash prizes will be awarded! 

Watch campus bulletin boards or call us for further details. 
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Environmental Internship 

Announcement 

The Virginia Tech Student Envi
ronmental Health Project (STEHP) is 
accepting applications for the STEHP 
summer internship program. The 1 O 
week program places qualified stu
dents with Virginia community groups 
facing a local environmental contami
nation problem. The program is de
signed to transfer skills to the commun
ity by having community members work 
with interns, and also to provide the in-

terns with valuable work experience. 
The interns will live and work with 

the local groups to teach them how to 
collect and keep records of water and 
soil samples, research and interpret sci
entific data and environmental regula
tions, and provide ongoing monitoring 
of the specific problem. 

The program is open to graduates 
and undergraduates with backgrounds 
in environmental studies, ChE/CE/or 

Environmental Engineering, public 
health, chemistry, biology, law, liberal 
arts, etc. There will be 8-12 interns 
chosen. 

The internship runs from June to 
mid -August, 1986, and pays 
$160/week, with room and board pro
vided. Applications are due by March 
10. Interested in this unique job oppor
tunity? Contact Dean Kurstedt in the 
Dean's Office, 337 Norris Hall. 

Are you looking for something to do that's interesting, 
informative, great experience and lots of fun? 

Maybe you should 
be looking for us! 

We have positions available 
in graphics, production, 
writing, photography, 
and business. 

EmineerS 
Forum 

Call us at 961-7738 or stop by our office at 112 Femoyer or 
come to our meetings. 
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Fabricating the Future 

by Sean W. Gilmore 

The imagination of the integrated 
circuit designer is always limited by 
the realities of manufacturing. No mat
ter how impressive the circuit layout, it 
still must fit in some finite space. 
Strides in fabrication technology have 
been greatly responsible for the in
crease in integrated circuit applica
tions. 

As the computer gets smaller, more 
ways are found to use it. People won
der how they were able to survive 
without the word processor on their 
home computer to check the spelling 
of their grocery lists. Still, more appli 
cations are being considered, and in 
all of these, smaller circuits are better. 

Fabrication techniques play a vital 
role in realizing these ambitions, and 
understanding these methods is es
sential to the efficient design of a 
circuit. Processing techniques being 
studied by undergraduates in the De
partment of Electrical Engineering are 
helping to meet these design goals of 
the future. 

The Hybrid Microelectronics pro
gram began at Virginia Tech in 1978 
when the Department of Electrical 
Engineering recruited Professor F. Wil
liam Stephenson from Hull University 
in England to develop a comprehen
sive microelectronics program. In 
1979, Professor Aicha A. Riad joined 
the faculty and the project. With her 
guidance, the instructional course 
work was developed and the founda-

Sean Gilmore is a senior in electrical 
engineering. He starts his mornings 
with a nutritious breakfast from Cap
tain Crunch. 
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Virginia Tech's researchers con
tinue to explore innovations in 
technology and manufacturing. 

tion of the microelectronics program 
was laid. The Academic-Industrial Part
nership in Microelectronics Instruc
tion and Research was then formed, 
and the project was well underway. 

In the fall of 1980, the first three hour 
lecture-lab course was offered as a 
senior technical elective. The course, 
limited by available space and equip
ment, immediately filled its capacity of 
30 students. To accommodate the 
high level of interest, the EE Depart
ment acquired more equipment and 
revised the course to include a one 
hour lab to follow the three hour 
lecture. 

Student support of this program led 
to the formation of the Virginia Tech 
Student Chapter of the International 
Society for Hybrid Microelectronics 
(ISHM) in 1981. Now the largest inter
nationally active student chapter with 
50 members, the Virginia Tech branch 
has won a number of awards includ
ing prizes for educational displays at 
ISHM conventions in Reno (1982), 
Philadelphia (1983), and Dallas (1984). 

The objectives of the Academic-
1 ndustrial Partnership are twofold: 
(1) to provide a comprehensive micro
electronics program in the under
graduate curriculum, and (2) to pro
vide the capability of microelectronic 
fabrication and testing that could pro
mote research, especially in the areas 
of circuit design and materials charac
terization. Industry is pleased with 

these objectives because a better un
dergraduate curriculum means more 
knowledgeable graduating engineers, 
and active research today will give the 
edge on manufacturing tomorrow. 

At the academic level, the Hybrid 
Microelectronics program consists of 
the senior level course and accom
panying lab. The course work offers 
lectures on current industrial fabrica
tion processes including thick film, 
thin film, and monolithic technologies. 
Although monolithic devices are small
er and more reliable than comparable 
thick and thin film technologies, their 
production cost is much greater. Only 
by mass producing large numbers of 
the same circuit is this cost effective. 
Unfortunately, many times only a small 
number of a certain circuit is needed, 
and monolithic methods become im
practical. In this case, thick ar.d thin 
film processes must be used. Also, 
hybrid designs are essential for pre
cision analog circuitry such as filters 
requiring close toleranced resistors. 
Hybrid designs involving all three meth
ods may also be employed to fit the 
required specifications on size and 
performance. 

A basic understanding of these pro
cesses is needed to develop hybrid 
designs of the thick alternative to 
monolithic devices. This understand
ing is the goal of the program at the 
undergraduate level. An explanation 
of each of the three fabrication tech
niques mentioned above is given be
low. 

Thick film processes involve screen 
printing conductor, dielectric, and re
sistor patterns onto ceramic sub
strates. Capacitors can also be fabri
cated using this technique, however 
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1) Conductor print, dry, and fire 

Figure 1. The Thick Film Process 

integrated circuit (IC} capacitors are 
more commonly attached to the cir
cuit after screen printing is completed, 
since they are smaller in size. The use 
of discrete components like these ca
pacitors as "add-on" features gives 
rise to the term "hybrid" microelec
tronics. Transistors, diodes, and other 
monolithic ICs are also used as add
ons. The thick film method involves 
the following procedure: 

1. Conducting material screen print
ed onto substrate, then dried, and fired 
to desired specifications. 

2. Resistor material screen printed, 
dried, fired, and trimmed to desired 
specifications. 

3. Add-on components attached. 

This process is illustrated in figure 

2) Resistor print, dry fire, and trim 

1. Thick film hybrids are approximate
ly one half the size of comparable 
printed circuits, yet give the same 
flexibility as the discrete component 
design. [1] 

The line widths on thin film hybrid 
circuits can be made one fifth the size 
of the same thick film circuit. This size 
reduction results from a photoengrav
ing technique used to construct the 
conductor and dielectric patterns on 
the chip, replacing the screen printing 
and trimming of the thick film process. 
Add-on components are attached in a 
manner similar to that used in the thick 
film process. Resistors and conduc
tors are defined by a subtractive etch
ing process as illustrated in figure 2. 
[1] 
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3) "Add-on" components attached 

1) Substrate coated with resistor 

2) Substrate coated with conductor 

3) Conductor pattern etched 

4) Resistor pattern etched 

& S) "Add-on" components attached 
cci 
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Dr. Stephenson operates a wet film thickness measuring device. Figure 2. The Thin Film Process 
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Figure 3. The Diffusion Process 
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1. Substrate coated with resistor 
material. 

2. Substrate coated with conducting 
material. 

3. First mask made to cover certain 
areas of the chip -these areas will be 
conductor paths. Conducting material 
etched from all other areas leaving 
conductor paths on resistor material. 

4. Second mask made - area cov
ered will be new resistor paths plus 
old conductor paths. Resistor material 
etched from all other areas leaving 
resistor and conductor paths on sub
strate. 

5. Add-on components attached. 

Monolithic ICs contrast the thick 
and thin film processes in that no add
on components are used. All resistor, 
capacitor, diode, and transistor ele
ments are fabricated on a single crys
tal semiconductor substrate by dif
fusion processes. [1] The foundation 
of this process is the p-n junction: a 
region doped with positive impurities 
(p-type) forms a junction with a region 
doped with negative impurities (n
type). Motion of charged carriers 
across this boundary gives rise to the 
electrical characteristics of the de
vice. Basic steps in the construction of 
a monolithic circuit are illustrated in 
figure 3. [2] 

1. Substrate wafers are purchased 
- for most devices, p-type material. 

2. Epitaxial growth - a layer of n
type material is formed on top of the 
p-type substrate. 
3. Masking - a mask is made by lay
ing a thin layer of silicon dioxide (Si02) 
over the epitaxial layer. Ultraviolet 
light is used to etch away areas of 
Si02. This process is called photo 
lithography. Areas etched away are 
ready for diffusion of impurities. 

4. Isolation diffusion-positive ac
ceptor impurities are diffused through 
the epitaxial layer to the substrate 
leaving isolation regions of n-type 
material separated by p-n junctions. 

5. Base diffusion - a new mask is 
formed, acceptor impurities are dif
fused into isolation regions creating 
the anode of a diode, a resistor, and 
the junction of a capacitor. 

6. Emitter diffusion - a new mask is 
formed, negative emitter impurities 
are diffused into the newly formed p
type regions of step 5 forming the 
transistor emitter, the cathode of a 
diode, and the junction of capacitor. 

7. Aluminum metalization - the 
fourth set of masks are formed, metal 
is laid down to provide ohmic (con
ducting) contacts for external connec
tions. One last mask is formed to etch 
away areas of aluminum that are un
desirable. 

Monolithic circuits are generally an 
order of magnitude smaller than their 
equivalent thin film hybrid. However, 
as evident above, the process is much 
more complex and mask alignment is 
critical for the proper operation of the 
device. Currently, the Hybrid Micro
electronics lectures offered by the EE 
Department are supported by a labor
atory course that gives the student 
hands-on experience in thick film fab
rication techniques. Professors Ste
phenson and A. Riad are developing 
the Hybrid Microelectronics Lab in 
three stages. The first stage, which 
involves thick film processing, is com
plete, and active research in this area 
is well underway. The second phase 
deals with thin film processing and is 
in the early stages of development. 
The final phase establishes a thermal 
diffusion process. Although this phase 
is many years away some preliminary 
work is already being done with Texas 
Instruments. 

Professor Stephenson attributes 
the success of the Hybrid Microelec
tronics Program to the active parti
cipation of engineers and scientists 
from industrial and government sec
tors, as well as the great deal of 
support offered by the university and 
fellow professors. Since 1978, more 
than 30 companies have donated over 
$250,000 to buy equipment, develop 
courses, and support graduate and 
undergraduate work in the labs. 
Among those companies contributing 
are Allied, AT&T, Bell Labs, DuPont, 
General Electric, Texas Instruments, 
and Xerox. 
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Large grants for equipment and de
velopment have also come from the 
university, the EE Department, and the 
National Science Foundation. With 
support of this caliber from the public 
and private sectors, there is no doubt 
that Virginia Tech's Hybrid Microelec
tronic Program is one of the finest in 
the country. Virginia Tech EE's have a 
good opportunity to participate in a 
partnership that is to everyone's satis
faction. 

REFERENCES 

[1] Roy A. Colclaser, Microelectronics 
Processing and Device Design, John 
Wiley and Sons, Inc., New York, 1980, 
Chapter 1. 

[2] Jacob Millman, Microelectronics: 
Digital and Analog Circuits and Sys
tems, McGraw-Hill, Inc., New York, 
1979, Chapter 4. 

In Yoo, a EE graduate student, screens patterns onto 

substrate for thick film technology. 
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Bring Your Future into Focus 
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In the future there will be a single tool that will increase 
your productivity, enhance your creativity and bring 
organization to the mass of information that~ control. The 
tool will be so powerful that it will surpass its contemporaries to 
become a prototype for the future. The Future is here. 

Introducing Macintosh™ Plus, the faster more powerful 
business computer from Apple®. Macintosh Plus offers several 
new features to provide the kind of performance professionals 
demand. 

Features like a new keyboard, complete with numeric 
keypad; improved system speed that operates twice as fast, a 
double sided 800k drive; and a standard 1-megabyte memory 
- expandable up to 4-megabytes. 

The Macintosh Plus surpasses other systems with its ability 
to connect easily and inexpensively to over 100 peripherals. 
It can share data and work together with other systems to 

surpass inefficiencies inherent with many computers. .i. 
Stop by soon for a demonstration of the Macintosh Plus. ~ 

JACK HARTMAN 
COMPUTER CENTRE 

Gables Shopping Center Blacksburg 951-0802 2840 Peter's Creek Rd. Roanoke 362-1891 

Sales Service Software Classes Support Toll Free 1 -800-542-5899 

APf* tntJ IN ,tpp/• )ogo •• r.g/slM«l IT~• of A,,,,i. Co. Inc. Mltdntolh i. • t'lidflmatf<. 
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Jean Skomorucha and Scott Taylor recently presented Dean Torgersen with a 
plaque commemorating the scholarship they founded in his name. 

Surprise! 

The SEC Scholarship 

by Jean Skomorucha 

The Virginia Tech Student Engi
neers' Council (SEC) has announced 
the initiation of a $20,000 scholarship 
fund to establish the Paul E. Torgersen 
Leadership Scholarship in honor of 
the 1 OOth anniversary of the College of 
Engineering. 

Scott Taylor, vice president of the 

Jean Skomorucha is a senior ChE, 
and is this year's president of the 
Student Engineer's Council. 
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SEC, and I made the announcement in 
honor of Dean Torgersen at a black-tie 
dinner attended by engineering alumni 
and faculty as well as state legislators. 
The dean was unaware of this recogni
tion until the dinner and he was very 
surprised when the announcement 
was made. 

A $1000 scholarship will be award
ed annually to a rising senior who 
displays academic abilities and leader
ship potential. The recipient will be 
selected by the Council and an
nounced during the spring quarter. 

The idea for the scholarship fund 
was conceived in the fall and $12,500 
has already been secured. Philip Mor
ris, DOW Chemical, Ray Martin (former 
president of the Virginia Society of 
Professional Engineers) and his engi 
neering firm Snaebel Associates of 
Richmond, John Campbell, (Executive 
Vice President of Phillip Morris), 
Square D Co., Grant Dove (Vice Presi
dent of Texas Instruments) and Texas ' 
Instruments, several past officers of 
the SEC and one anonymous pledge 
are responsible for the money raised to 
date. 
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Bulletin Boards: 
Something for Nothing ... Almost 

by Geoff Moes 

Everybody wants something for 
free; bulletin boards can help you get 
free software to round out your com
puter system. A well rounded software 
collection should include programs 
like: word processors, spread sheets, 
data bases, languages, games, etc. 
The problem is how does one acquire 
all this software without spending a 
fortune or resorting to piracy? 

One way to accomplish this is to 
take advantage of the increasing 
number of bulletin boards and the 
public domain software available 
through them. Aside from the acquisi
tion of new software, bulletin boards 
offer many benefits such as commun
ication with other users and ability to 
use a large computer that is capable 
of many tasks that are beyond the 
scope of the PC. 

Bulletin boards are supported by 
computers that range in size from a 
mainframe computer, like the ma
chines that run Compuserve and The 
Source, to PC's with a small amount of 
mass storage, usually at least five 
megabytes. 

The offerings of bulletin boards are 
quite diverse. The larger boards like 
Compuserve and The Source, which 
can handle many users at one time 
and charge users by the hour, offer 
use of programming facilities, access 
to data bases, games, mail between 
users, and even discount shopping 
with your credit card. However, not all 
boards offer such a large selection of 
facilities; there are many that concen
trate on specific interests. A good 
example of these are large database 
systems that allow access to informa
tion in a particular discipline, these 
include systems like Dow Jones, 
which specializes in stocks. 

All of this might seem a little ex
treme, however, for a PC owner who is 
searching for a way to make his com-
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puter system grow by the addition of 
some useful and interesting software. 
The software offered by bulletin 
boards is usually referred to as public 
domain, which means anyone is al
lowed to possess, use and share it as 
long as they don't make a profit in the 
course of doing so. 

Public domain software also ap
pears in a form called Shareware. This 
is where a programmer releases a 
very good program as public domain 
and uses it to ask for donations or to 
advertise a new and improved version 
which is usually very reasonably 
priced. The words "public domain" 
usually bring thoughts of bug-ridden, 
poor quality software to mind, but this 
is frequently not the case. All of these 
programs may not be of highest qual
ity but there are many available that 
are quite good and are capable of 
replacing some of the commercial 
software in everyday use. 

Many programs that are to be found 
on bulletin boards are small utility 
programs written by individuals. 
These programs usually do various 
small tasks, like sorting disk files or 
displaying a clock on the screen. The 
programmer feels that others might 
benefit from it so he uploads it to a 
board and into circulation. Many times 
people also upload the source code 
so others can learn programming tech
niques and make modifications to the 
programs. 

Bulletin boards work on a give-and
take basis. People download and up
load programs to them, thus creating a 
dynamic collection of material that 
gets distributed to different boards. 
Two programs, ABBS, Remote Bul
letin Board System, and PC-Talk have 
eased the accessibility of bulletin 
boards since they are both public 
domain and readily available. ABBS is 
the program that is run on the bulletin 
board end and PC-Talk is the com
munication program that allows the 
user to call up a board. 

Bulletin boards vary in the rules for 
becoming a user, some require that 
you leave your name and number and 
they will call you up, others have you 
leave information and they "check you 
out" before they let you on, and some 
even have a service charge for their 
use. However, this is not a major prob
lem, and if you have a modem, then 
you can easily become a user. You 
wil then be allowed to access files 
ranging from programs to text on just 
about any subject. Some bulletin 
boards carry only files on specific sub
jects. These range from programs writ
ten in the C programming language to 
files about world peace. 

Bulletin boards can add fun and 
even friends to a computer user while 
enhancing his software collection, so 
if you do not have a modem you might 
consider buying or renting one. But 
remember that when you use your 
modem to call long distance - the 
phone company is charging you by 
the minute so watch those phone bills. 

Here are some numbers to try: 

• 703-552-6014 Micro Systems 
{Heth wood) 

• 703-759-5049 Washington users 
group {DC) 

• 919-84 7 -4625 Randy Ray's BBS 
• 214-245-2432 Green Leaf {C pro

gram board) 
• 301-576-7285 PC-Tech (Run by 

PC-Tech Magazine) 
• 319-363-3314 Hawkeye 
• 301-251-6293 Jordan {Maryland) 
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For Your Entertainment----------

TRIVIA QUIZ 

1. If you had a grain of sand for every 
molecule of water in a glass of water, 
how deep could you bury the lower 48 
continental states? 

2. How many laps around the drill 
field equal one light year? 

3. The octane number found on gas 
pumps is an EPA rating: "(R+M)/2." 
What do R and M stand for? 

4. What rock group was master
minded by an MIT graduate with a 
master's degree in mechanical engi
neering? Who is this person? 

5. The average Virginia Tech engi
neering student's retention rate 
through the second year is 
(Hint: Answer is in an article in this 
·ssue.) 

6. In pounds per hour, what is the 
combined mass rate of flow of oxygen 
and nitrogen into the cabin of the 
space shuttle? 

7. What human powered plane ped
aled and piloted by whom first crossed 
the English Channel? 

8. Before going off on his own, what 
cars did Professor Porsche design, 
lnd who was he working for? 

ANSWERS 
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Bulletin Board ____________ _ 

* AgE * 
The Chesapeake Bay Research Con

ference, centering on "Effects of Up
land and Shoreline Land Use on the 
Chesapeake Bay," will be held March 
20-21, at the Fort Magruder Inn in 
Williamsburg. Those interested in at
tending should contact Dr. T. M. 
Younos, 961-7602. 

The conference is being sponsored 
by Virginia Tech, The Virginia Institute 
of Marine Science, The Virginia Sea 
Grant College Program, the Virginia 
Water Resources Research Center, 
and The Virginia Division of Soil and 
Water Conservation. 

*CE* 

Seniors! Sign up now in the CE 
lounge to have your picture taken for 
the CE composite. Please sign up 
quickly, as your time is almost up to be 
entered in the composite. 

Graduating? 

*IEEE Computer Society* 

The IEEE Computer Society will be 
holding officer elections on Thursday, 
March 6. If you are interested in run
ning for an office, call Scott for details 
at this number: 961-0123. 

*IEEE* 

The IEEE has several activities com
ing up Winter Quarter. Look for the 
IEEE-ISHM booksale, an IEEE T-shirt, 
and a Southeastern Student/ Profes
sional Conference, March 23-26. 

All of our activities and meetings are 
advertised on the Student Societies 
bulletin board on the second floor of 
Whittemore Hall. 

* llE * 

The 25th Annual llE Regions Ill & IV 
Student Conference is to be held at 
Virginia Tech, February 20-21, 1986. 
All IE's are welcome and are encour-

aged to attend. The agenda includes 
plant trips, speakers, parties, and a 
banquet with speaker Dean Torger
sen. Look for publicity in the near 
future or contact Diana Smith, 552-
5326. 

*SAE* 

The newly formed Virginia Tech chap
ter of the Society of Automotive Engi
neers has some good stuff planned for 
this quarter - plant trips, dinners, etc. 
Check our glass case in the lobby of 
Randolph for the current scoop. Come 
to a meeting and check us out! We're 
not just an esoteric car club. 

* ENGINEERS' FORUM * 

The Engineers' Forum has a problem. 
Most of its editors and staff are gra
duating! Sure, they'll be with us in 
spirit next fall, but spirits don't put out a 
magazine. Help! If you can read, write, 
tie your shoes, tell a comma from a 
question mark, tell black and white 
from color, use a pair of scissors, talk 
on the phone, draw straight lines, or 
use an X-acto knife, we need you! You 
don't need to be an engineer, and we'll 
forgive you if you can't tie your shoes. 
But you have to make the first step: 
Call us! 961-7738 Don't be bashful, it's 
only an answering machine. There's 
experience to be had and money to be 
made, so come find out what goes on 
behind the lines. That number again is 
961-7738. Do it now! 

Speak your mind! 

Buy a Subscription Write a letter to the editor! 

to the Engineers' Forum! 
Drop it by our office, 

112 Femoyer. 

Engineers' Forum page 23 



page 24 

Can you identify these fatniliar objects? 

1 

2 

3 

4 

5 
ANSWERS: 
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Design an Expanding 
Universe on the 

Ultimate Chip 
At today's GE, young engineers like 
Mark Simmons are pushing micro
electronics to the limit, and beyond. 
In design applications that take them 
from the ocean floor to the auto
mated factory to the ultimate frontier 
- outer space. 

And with each design breakthrough, 
an amazing revolution takes place. 
Because as each new GE chip 
design multiplies microprocessor 
capacity, so grows our capacity to 

design more powerful, more 
accommodating chips. The possi
bilities are endless. 

Consider some recent GE develop
ments. Our custom-designed 
Graphics Array Processor converts 
massive amounts of information into 
simulated 3-0 images. With far less 
time and expense than conventional 
computers require. Ideal for CAD! 
CAM systems. For flight simulation. 
For electronic training manuals that 
let trainees see over, around, and 
even through solid parts! 

Or consider GE's Advanced Very 
Large Scale Integrated Circuits. With 
feature sizes a hundred times smaller 
than a human hair 

What's our "electronic blueprint" for 
the future? Solar energy chips that 

General Electric is an equal oppor tunity employer. 

power their own intelligence and 
pave the way for deep space explora
tion. Fifth generation computers that 
build on the astonishing speed and 
capacity of chips taking shape today 
Plus startling ideas still in the minds 
of our engineers. 

If you 're drawn to the challenges of 
microelectronic design, you should 
have designs on us. At GE locations 
throughout the USA, we design, 
manufacture, use and explore 
breakthrough applications in micro
electronics. 

Come contemplate the infinite 
universe. Flex your gray matter with 
the great minds at GE. 

• 
If you can d~eam it, 
you can do 1t 

fJ A registered trademark of General Electric Company. 
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