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The new HP 48SX and 
a free 'library card' can 
get you there .. 
With over 2100 built-in functions, our 
new HP 48SX Scientific Expanqable 
calculator takes a quantum leap into 
the 21st century. Buy an HP 48SX 
between August 15 and October 15, 
1990, and HP will send you a free 
HP Solve Equation Library card (a 
$99.95 retail value). 

The plug-in application card alone 
contains more than 300 science and 
engineering equations, as well as 
the periodic table, a constants' library, 
and a multi-equation solver. It's like 
having a stack of reference books right 
at your fingertips. 

The HP 48SX calculator is so advanced, 
it will change the way you solve prob
lems forever. It integrates graphics 
with calculus, lets you enter equations 
the way you write them, and does 
automatic unit management. 

Check your campus bookstore or HP 
retailer for HP's range of calculators 
and special back-to-school offers. 
Then check out the calculators that 
are years ahead of their class. 

There is a better way. 

HEWLETT 
PACKARD 
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Can CLA and IT students 
:peacefully coexist? 

A friend of mine recently told me about fuzzies and 

techies. Fuzzies and techies, she said, are terms stu

dents at Stanford University use to describe liberal arts 

majors (fuzzies) and science or math majors (techies). I 

thought the terms aptly describe stereotypical CLA and 

IT students. 

l could picture the fuzzy: politically lib-

eral, Cliff Notes in hand, and major

ing in "!4th-Century Left-Handed 

Bourgeois Reconstructionism." The 

techie, on the other hand, is politi

cally conservative, carries a Cray 

pocket-supercomputer and majors in 

"Microtheoretical Fluid Dynamics of 

Winkler Widgets." 

As stereotypes, of course, they do not 

apply to individuals. Individuals refuse 

to obey any laws or restrictions and fit 

into their own particular niche. The 

individual must be judged on her or 

his own merit. 

Yet, the morel thought about my images oftechies and 

fuzzies, the morel realized there is some truth in them. 

Many liberal arts students regard math and science as 

inexplicable and unimportant. They tend to ignore these 

subjects in their studies and may view technology as a 

cold, faceless wall beyond their capacity of understand

ing. 

Math and science students can be equally blind, view

ing a liberal arts degree as a complete waste of time, 

something without any "real life" worth. lf a class does 

not yield hard answers or solve clearly defined prob

lems, techies may conclude that it has no value. 

The truth of the matter is that today's society demands 

knowledge and understanding of both the "hard" con

cepts of math and science as well as the "soft" concepts 
of the liberal arts. 

Science and technology permeate our society. ln order 

to understand the rapidly changing world around us, 

we must be able to understand technology and the 

workings of science. The pure liberal arts student, the 

fuzzy, may ignore these subjects as a whole and conse

quently will be limited by ignorance. 

Ronald Reagan was not technically knowledgeable and 

the U.S. suffered for it. Any competent engineer can tell 

you "Star Wars" space defense was a fairy tale. ln fact, 

several of Reagan's top scientific advisors knew this, but 

Reagan refused to listen. Consequently, millions of tax

payers' dollars were spent developing an unusable 

dream toy. 

Our leaders are not the only people 

who need to understand science and 

technology. Businesspeople need this 

understanding in order to make cor

rect management decisions. Should 

the company spend SX million on 

Ronco's latest automated parts 

splicer? Will this widget work? What 

does this gizmo do? 

Journalists cannot accurately cover 

what they do not understand. Doc

tors cannot operate efficiently without 

their increasingly high-tech tools. l 

would go even so far as to argue that poets cannot 

reAect their surroundings without understanding the 

technology that is a critical facet of our culture. 

On the other hand, those without knowledge of the 

"softer" skills and topics of the liberal arts are equally 

crippled. Without liberal arts knowledge and skills, the 

world can be inaccessible in many ways. Math and 

science students may graduate with extensive technical 

knowledge and skills, but may be disabled by a lack of 
other skills. 

Without knowledge of history and culture, the technical 

individual is not qualified to make decisions that will 

affect the surrounding world. Scientists and engineers 

may say technical knowledge is all they require. Yet, as 

creators of the atom bomb, the automobile, and the 

personal computer, it is apparent that scientists and 

engineers dramatically affect society. 
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Civil engineers must understand the needs of a commu

nityto properly manage city planning. Industrial scientists 

must know and apply the basics of group dynamics and 

management or they will remain at the mercy of non

technical managers. Theoretical mathematicians with 

undeveloped imaginations will never create an original 

theory. 

As a student. it's easy to ignore this. Most math and 

science majors, especially engineers, are almost guar

anteed jobs at a good wage. These students may be 

unconcerned about the societal impact of their work or 

what their education lacks. They just want a good job. 

Moreover, these students are probably struggling just to 

survive their classes. There may not be much time left to 

study the liberal arts, even if the student is so inclined. 

Consequently, these students will probably suffer. 

One day this summer, a middle-aged man came into 

the Technolog office, asking about reprints. When asked 

who he was, the man said, "An unemployed engineer." 

He was not a happy man. He complained about those 

"damn MBA's" running research and development and 

of company priorities having little or nothing to do with 

efficient or even competent engineering. He was not 

satisfied with the pay, which had started well but had not 

increased much since. As he left, he remarked that he 

wished he had broadened his education, so he would 

have had the skills necessary to advance his position. 

The man's point is well-taken. Knowledge of science 

and technology is not enough to succeed. In the same 

light a liberal arts education is not sufficient Just ask 

any unemployed liberal arts graduate; they aren't hard 

to find. 

Perhaps schools can be blamed, but the burden of suc

cess lies with the student. Success in today's society 

requires some crossover between the world of the techie 

and that of the fuzzy. One or the other is not enough ~""' 

~ ... ~· 
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Dear Editor, 

This letter was prompted by my reaction 
to the first-place science fiction award 
winner, The Dilemma.. l thought the 
storyline seemed familiar The Dilemma. 
has remarkable similarities to the story, 
The Choice, by Wayland Young. l have 
used The Choice in some of my classes. 

My daughter, Riawa, who reads much 
more science fiction than l ( l only read 
the science fiction in the Technolog) says 
The Dilemma. is much more interesting 
and a better story than The Choice. She 
was also struck, however, by the remark
able similarities-length, title, specific 
lines. ln science, giving proper attribu
tion to sources of ideas is the norm ls it 
so in science fiction? 

lam just troubled that a first place 
award-winning piece, presented as 
original work, has so many similarities 
to a previous piece. !'II leave it to you to 
address my concerns, if you so choose. 

Karl A Smith 
Associate Professor 

Dear Editor, 

A friend of mine who attends the 
University, knowing l'm a science fiction 
fan, gave me a copy of your ApriL 1990 
issue. lt's ironic that the winning story 
was about time travel since it was 
written before the author was born. Also 
interesting was the introduction about 
the "forgotten subtleties of time travel," 
since your judges obviously forgot about 
this one. 
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The C(wice, written by Wayland Young, 
was first published in the March, !952 
issue of Puncl1 and has been antholo
gized a half-dozen times since. The 
enclosed copy comes from "Fifty Short 
Science Fiction Tales," edited by Isaac 
Asimov and Groff Conklin. 

l think it's great that you have a science 
fiction contest; you just have to watch 
out for things like this. 

Jim Detry 
Bloomington, MN 

Dear Tecf!nolog readers, 

When writing my short story, The 
Dilemma., l remember thinking to myself, 
"My god! This story is too good to be 
true!" l thought it short and concise and 
it had that "ponderous" quality; the 
quality that drives a reader nuts thinking 
about its meaning long after the page 
has been turned. l thought of the tons of 
stories that had been written speculat
ing about the future (from Blade Rt.mner 
to Bill ami Ted's Excellent Advmture) and 
decided to spin it around. What if we 

actually saw the future and didn't want to 
know a.[Jout it?! After that idea popped 
into my mind, writing The Dilemma. was 
pretty easy going 

ln short; my story was a punchline story, 
one that counts on a specific idea in 
order to make an impact 

Unfortunately for myself and the 
Technolog, those words turned out to be 
prophetic That punchline had already 
been used in a story called The crwice, a 
fact that was pointed out to the editor, 
who then informed me. 

Thus my letter to you. l have read The 
Choice and although it is vastly different 
stylistically, has a simpler focus, and is 

shorter than The Dilemma., I must admit 
that the stories are damn similar They 
have the same "punch line." Because of 
this, l concede that Wayland Young had 
the idea first and therefore has the 
copyright to my story. 

Oh well. l guess lam faced with a bit of a 
dilemma. On the one hand, l thought 
that The Dilemma. was one of the best 
things l had written and am very 
reluctant to give Wayland Young the 
credit for something that I wrote. l see 
the problems that the Tecnnolog and its 
staff face if l do not l guess the best 
thing is to keep this event as a once in a 
lifetime thing and keep writing 

Oh yes, and watch out; Technolog staff, 
for my next contest entry. lt's going to be 
a doozy. l promise. 

Ed Peschko 

The editorial staff, after much deliberation and 
consulta.tiOVl with our nigh-powered media law 
consultant, has disqualified The Dilemma 
from the 1990 science fiction contest. R~Ja.n 

Christiansen, author of the second pla.c; story, 
The Glow, is now the official tvinner of the 
contest. This has been a. difficult decisiov1 and we 
feel it is important that the readers understand 
several things. First, that we are &a.sica/IIJ at the 
merclJ of the contest entrants. We are forced to 
trust tr1em to submit original work. Our judges 
nave extensive knowledge of science fiction, out 
thelJ cannot access and recall every science fiction 
story ever written. Second, that Ed Pesd1ko may 
or may not have committed plagiarism. That is 
not for us to decide. Coincidences can and do 
happen, and he makes a. &elieva.&le case tha. t he 
had no knowledge of "The Choice" when he wrote 
"The Dilemma.." However, we simpi~J cam1ot. 
under anlJ circumstance, award material which 
may infringe upon copyright la.t-v.-Ed. 
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At Amoco. what's good for people is good 

for business. Consider. for example. our 

Pipeline Safety and Integrity Initiative-a 

$250 million improvement project. Doug 

Koskie. civil engineer. was less than a 

month out of college when he joined a 

Pipeline Initiative project team. His chal

lenge: design and implement plans to 

upgrade 53 miles of outdated oil pipeline. 

Through Doug's efforts. we replaced the 

old. multi-pipe system with a 35-mile 

consolidated pipe. It's a breakthrough in 

Amoco Corporation 

efficiency and economy. But more impor

tantly, the new line is so safe it can run 

beneath public places. like this park in 

Houston. Texas. where children play. When 

Doug helped create a pipeline people can 

live with. he also gave a jump-start to his 

career This was just the first of many oppor

tunities he'll have to make a meaningful 

contribution to important projects. If 

you've got what it takes to make the world 

a better place, you've got a career 

at Amoco. 

Choose the big business that makes a big difference. 



6 

on a 
n 

Understancling Japanese 
traditions may be the key to 
interpreting trade decisions 

by James P. Houck 

Out among the far suburbs of Tokyo sits a large, 
white, wooden barn. Inside is a museum of sorts; 
resting on dusty shelves, hiding in dark cabinets, 
and crouching on old wooden floors are hand tools 
and mechanical implements used by Japanese 
farmers for several centuries. These range from 
exquisite old scythes and rakes, crafted by ancient 
hands, to ingenious, miniature grain harvesters 
and hay balers, self-propelled and operated by walk
behind drivers. 

Nothing in this out of the way museum is big 
Nothing would remind a visiting Midwesterner of 
the awkward, mechanical giants that lurch across 

Illustration by Wayne Kao 

Corn Belt farmland, plowing, spraying, harvesting, 
and hauling. Everything is wondrously compact 
and precise. Nonetheless, the dusty sunlight filter
ing in through the windows illuminates devices 
whose basic form and function are familiar. While 
they possess no real mystery, these farming tools 
of yesterday-and today-radiate cunning design 
and, to foreign eyes, an engaging cleverness sel
dom seen at home. 

Of course, these implements were created for use 
at home, in Japan, not for the international mar
ketplace. ln fact, the earliest items come from the 
days when Japan lived in a relatively austere, self
imposed isolation from the rest of the world. How
ever, these rustic artifacts speak eloquently about 
how and why modern Japanese products-espe
cially those designed for personal use at home 
and on the job-have fascinated the world's con
sumers for over 30 years. 

Perhaps 80 percent of the items resting in this 
museum were made specifically for the cultivation 
and handling of rice. ln the Japan of long ago and 
even today, rice was mystical. For centuries, rice 
defined the core of Japanese society's collective 
awareness. Both the production and consumption 
of rice have deep symbolic value that most outsid
ers only faintly grasp. For instance, readers of James 
Clavell's celebrated novel Shogun might recall that 

the basic unit of value in that feudal era 400 
years ago was the koku, an amount of rice suf
ficient to feed a family for one year, or about 
350 pounds. All income, gifts, taxes, fines, and 
prices of other goods in the kingdom were ex
pressed in koku. Even the land awarded by feu
dal nobles to devoted vassals was measured in 
koht. Today, faint echoes from those distant 
days still resound across the country's political 
landscape. 

To sustain and safeguard self-sufficient rice 
production, the national government supports 
farm prices for rice that are several times higher 
than comparable world levels. ln addition, they 
firmly prohibit imports. Much of this higher 
price is passed along to consumers who, de
spite spending an average of 30 percent of their 
income for food, seem quite willing to pay it 
although they are eating less and less rice per 
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person each year. The motive for this generous, 
even lavish, treatment of rice growers cannot be 
attributed solely to the considerable political 
muscle of farm interests. Rather, it can be best 
explained by the mystical status that rice holds 
within the Japanese psyche. For most citizens, a 
Japan without self-reliance in rice would simply 
not be Japan. 

High rice prices over many years in crowded Japan 
have raised rural land values to astronomical 
heights and have created higher production costs 
for other crops or livestock enterprises that 
compete with rice for the farmer's land or time. 
Hence, the political pressure for tighter limits on 
virtually all competitive, low-cost food imports is 
intense. Agricultural exporters and their political 
allies in the United States, Canada, and Australia 
chafe at these imposed trade barriers but make 
only limited headway with wheedling or bluster. 
Also, any Japanese leader with the will and power 
to confront the interlocked coalition of domestic 
producers and consumers bought a one-way ticket 
to political oblivion. 

So here in the dim interior of this old-fashioned 
white barn, these metal and wooden devices tell 
us at least part of the story behind Japan's peculiar 
stance in today's world market. While international 
buyers eagerly book orders for Japan's superbly 
designed and crafted automobiles, electronics, and 
myriad of other products, Japan's arcane devotion 
to self-reliance in rice keeps immobile political 
barriers against balancing the trade of Western 
food products at the nation's borders. To Ameri
cans, japan's behavior may seem like only an an
noying puzzle, but we must come to understand 
why they operate this way, if we want any positive 
change to occur. 0 

James P. Houck is acting head 

of the University's Agriculture 

and Applied Economics 

Department He has traveled to 

Asia, Africa, Australia. South 

America, Thailand and Europe 

His professional interests are in 

agricultural prices, policy and 

trade. 
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by Loren Eyres 

When I think about the significance of this cer
emony and what I might be able to say about it, my 
mind turns to the various changes that today sym
bolizes and celebrates. 

Most obviously, we will now be paid for our re
search, analysis, and design instead of paying to 
learn about them. But I think we all understand 
this change well enough; I doubt there is much I 
can add that you don't already know. 

Instead, I will focus on another change: the impli
cations and effects of our technological activity are 
about to widen. Up to this point, we have borne 
most of our work's consequences upon ourselves. 
When we skipped classes, blew off assignments, or 
even studied, those things came back to affect 
primarily us. What will be new is the potential our 
work carries to affect others, from those close to us 
to quite literally the millions of people who will 
buy our technological products. 

Nowhere has this become more evident to me 
than in the environmental ethics class I took this 
spring. Again and again technology entered the 
discussion. The various authors we read agreed 
that technology has given humankind a previously 
undreamt of power to reshape human society and 
the environment as well. However, they disagreed 
about its effects 

Some authors saw technology as a destructive 
force; something that has taken control of our so
ciety and should be restrained. Others demon
strated extreme faith in technology's progress and 
its ability to solve its own problems. 

I was struck by the almost religious character of 
these views. There are technological fundamental
ists, their blind faith in technology's goodness al
lowing them to see no wrong. At the opposite pole 
are "technological atheists" who condemn tech
nology for its false promises and destructive con
sequences. 
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There is no question that technology has immense 
power to shape our lives, from the tools we use at 
work, to the games we play for relaxation, to the 
quality of relationships we have with other people. 
In some ways, technology takes on a religious 
character in this society. There are believers and 
dissenters. There is a power to touch and trans
form the most personal parts of peoples' lives. The 
incredible momentum of technological progress 
and development overshadows its individual 
practitioners. Even the "technological atheists" 
participate in its rituals-the television show, the 
telephone call, the airplane flight the medical x
ray diagnosis. 

If technology functions like a religion, then here in 
this auditorium sit its priests, bishops, and theo
logians. Tonight we witness the ordination of a 
new generation of priests, a new generation of 
mediators between technology and the world it 
serves. Some of us will be the scholars and theolo
gians, researching and arguing about the funda
mental principles. Others will be more practical, 
taking those principles and placing the resulting 
products into human lives. 

The question is how we deal with this role. We 
might not like it We can choose to ignore it But 
ignorance cannot change the role itself because 
the role derives from our knowledge, skills and 
positions. We condemn episodes in history where 
the clergy placed its own interests above the needs 
of the people. Unless we wish to follow their ex
ample, we must acknowledge our priestly roles 
and perform them to the best of our abilities. 

This is a huge task-how can we do it? I have no 
clear answers, but one strong suggestion, learned 
in my struggle to study both engineering and the 
humanities. We must learn to see our scientific 
and technological activity within a societal, hu
man and environmental context In the religious 
realm, ignoring context is often the first step down 
the road to destructive practices. As technological 
priests we run the risk of someday finding our work 
to be irrelevant incorrect or even destructive. 

This focus on context is especially relevant today, 
at a commencement ceremony. Our education has 
been almost entirely technical. We have learned 
about engineering and science but sometimes very 
little about its context and consequences. At the 
same time, we are leaving the University, with its 
vast resources for learning about context and 
moving into extremely specia I ized practices, 
whether in graduate school or industry. There is a 
risk that our awareness of context may fall through 

the cracks. To become a responsible clergy, we must 
not allow this to happen 

That is why I would like to encourage myself, my 
fellow graduates, the faculty and all other people 
here to actively pursue an awareness of the context 
in which we do our work. That context may include 
the technological ethics of the work we do or the 
products we design. It may even reach as far as 
political activity or constructive criticism of our 
technological society. As we understand the context 
of our activities, we can become more effective in 
our role. We have a loose grasp on a power with 
greater potential and consequences than we un
derstand. Let us understand more, so that we may 
use this power wisely. 0 

loren Eyres was the 1990 

commencement speaker He 
received a degree and Electrical 
Engineering and spent last 
summer finishing a degree in 
English Eyres will be going on 
to graduate study at Stanford or 
Cornell His long term goal is to 
become a university professor 

Word rom the 

by Ettore F. In1ante 

I have been asked by the TecFmolog editors to say a 
few words to the IT student body, imgaing that they 
were assembled in one place. Such an assemblage 
would be a distinguished gathering, for you are, as 
a student body, the University's best All of us in IT 
take great pride in the quality of our students. 

One of the things that you would notice is that there 
are now about 1,500 fewer undergraduates than a 
few years ago. We have deliberately reduced the 
number of students in order to improve the faculty/ 
student ratio and the laboratory resources available 
to individual students. Given the nation's need for 
scientists and engineers, it was with regret, and 
only after painful analysis, that we undertook this 
action. Given your needs, it was something that we 
had to do. 

We have also brought about improvements in our 
advising structure, better access to quality instruc
tional laboratory and computational equipment 
and significant improvements in tutorial and place-
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ment activities. My usual theme for alumni. legisla
tors or friends of JT is to talk about such improve
ments, for which we feel considerable pride, and of 
our plans for the future. But given the audience in 
this case, such a talk would be inappropriate, for 
you are benefiting from and conscious of the im
provements we have made; the future ones will not 
be realized until you have graduated. This was a 
point made by President Hasselmo in his discus
sion of improvements in undergraduate education 
in the last Tecnnolog. l would like to expand on his 
observation. 

Each year we will realize improvements in lT's 
instructional. research and service activities. But 
during your stay as JT undergraduates these im
provements will not be obvious to you. 

What prompts me to voice what may be viewed as 
a less than enthusiastic statement? l want to make 
sure you realize thatthe 

But most of us come to realize early on that learning 
is work; that we must be active, not passive; that we 
must assume the responsibility to manage our own 
education and take advantage of the opportunities 
available to us. JT offers great opportunities, but 
you are the ones who must choose to pursue them. 

Our buildings may not be the best. Our equipment 
may not be the best. Those who teach your classes 
may sometimes fall short of whatever ideal you 
hold them to. However, none of these circum
stances need impairyour abilitytoacquire a quality 
education here. 

l am talking about more than studying hard. lt is 
important that you understand the advice you are 
given and that if you do not understand it. actively 
question it rather than passively accept it. All courses 
that you take, whether inside or outside of your 
major field, are important and should be treated as 

such. Make an effort to 
person most capable of 
improving your educa
tional experience is you, 
not the faculty, the staff, 
President Hasselmo or 
myself. How you take 
charge of and manage 
your educational op
portunities will be of far 
more value to you than 

The person most capable of improving 
your educational experience while you are 

here at the University is you, not the 
faculty, the staff, President Hasselmo or 

myself. 

know your instructors 
and take advantage of 
co-op opportunities, the 
undergraduate research 
program and other such 
activities. Work with your 
advisors and instructors 
to make sure that your 

any improvements in the institution. We, the fac
ulty and staff of lT, are committed to help you to the 
utmost forth is purpose. But you are fundamentally 
in charge. 

There are always plans at this university and others 
for improvements. Such plans may create the im
pression that there someday might be the perfect 
university and that in such a university learning 
would be easy Professors would all be excellent. 
equipment would be brand new and tuition would 
be low (or free!). Of course, there will never be such 
a university, although we shall always strive for it. 
Even if there were, students would not learn as 
much as they thought they should, as l sometimes 
hear students lament. 

l knew a studentwhothought he could learn simply 
by being in the presence of competent instructors 
and by doing exactly what he was told to do, even if 
he did not understand why. This student was upset 
when he did not think he was learning as much as 
he should be. Each of my colleagues has known a 
similar student. l was that student and, most 
probably, l felt like any other first-year student 
studying at a college or university. 
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education here is more 
than an aggregate of 

courses, that it is cohesive, carefully planned and 
thoughtfully carried out. All of these things require 
initiative, but are worth the effort. l do know that the 
faculty and staff of !Twill respond to your initiative. 

lt is an important part of our responsibilities in lTto 
encourage our faculty and provide them with the 
resources needed to do an excellent job. lt is just as 
important a part of our responsibilities to issue the 
same encouragement and challenge to you, the 
excellent students that make up our student body. 

May this coming year represent. as a result of your 
active involvement and initiative, the fruitful edu-
cational experience that JT can provide. 0 

Ettore Infante has been dean of 

the Institute of Technology 1984 

Born in Italy in 1938, he has 

taught at Brown University. The 

Weizmann Institute in Israel. the 

University of Paris, and Notre 

Dame 
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by Matthew Kirkwood 

The word "Japan" strikes fear in the hearts of 
American business people. Over the past decade, 
Japan has burst the bubble of American economic 
superiority. But how did they get to be so good, 
and what are they doing to stay so good? While 
American business leaders like Lee lacocca blame 
the U.S. Government for not implementing trade 
barriers and other protectionist measures, the 
blame can be partly placed on the U.S. post-war 
policy. 

After World War l[. the U.S. set up an extensive 
program of economic reconstruction for Japan. The 
Japanese invited people like W. Edwards Deming 
to teach them how to do business. and they learned 
quickly. At the time, the U.S. was content to let the 
Japanese do whatever they pleased as long as we 
could use Japan as a military base. If we could keep 
troops and equipment there, the Japanese could 
tend to their business. It turned out that their 
business was business. Hidejiro Kotani. Professor 
at the Kyoto University of Foreign Studies, states, 
"We want the United States to remember that the 
American democracy it established during the Oc
cupation implanted in the 
minds of Japanese capital
ists ideas on how to buy 
the 'pride' and 'soul' of 
America." With the help of 
Americans the Japanese 
built the foundation of their 
modern economy. This 
foundation, combined with 
characteristics of Japanese 
society, has resu I ted in 
their climb to the top of the 
world market. 

10 Illustrations by John Dassow 

Will Japan continue to be an island of prosperity in 
an ocean of economic woe? Will their traditional 

business practices keep them at the top? Our author 
details the double~edged sword of success. 

.. 
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The Japanese had much success in the 1980s. For 
example, in some parts of the U.S., the Japanese 
auto makers gained up to a 50 percent share of the 
market. However, there is change on the horizon. 
The collapse of the Tokyo stock market, the rising 
yen and increasing consumer costs mean that ad
justments must be made in how the Japanese do 
business. 

The Price of Success: Working Themselves to 
Death 

Much of the way Japan does business is based on 
the people involved. The workers have tradition
ally been seen by outsiders as happy worker bees 
whose reward for a satisfying day at work is a life
time of job security. Although the Japanese are 
hard workers, happy does not seem to be the right 
word to describe them. Working 12 to 13 hour days 
six to seven days a week is typical for the average 
Japanese worker. They also take very little of their 
paid vacation. 

Obviously, all this work boosts production Japan 
is able to transform new technologies into prod
ucts and bring them to market faster than other 
nations. However, hard work takes its toll on work
ers. Alcohol abuse is rampant. Gary l<atzenstein, 
an American who worked for Sony Corporation in 
Japan for a year as a management trainee, describes 
nightly drinking binges by his co-workers. They 
would get so drunk that they would denounce their 

company and managers loudly in public. In the 
morning they would remember nothing of the night 
before. 

Another result of overwork is the ka.roshi syndrome 
l<a.roshi is a Japanese word coined about a decade 
ago that means "death from overwork." According 
to Anne G. Pepper, a columnist for Business Ja.pa.n, the 
exact number of ka.roshi victims is unknown, partly 
due to a Japanese government attempt to hide the 
true severity of the problem, and partly due to a 
lack of reporting suspected ka.roshi deaths. The 
problem is severe enough that the Japanese gov
ernment does acknowledge ka.roshi but keeps a very 
narrow definition of what constitutes death from 
overwork. 

According to Pepper, change is on the way for 
Japanese workers. They no longer silently endure 
the hard working conditions they face. In mid-1988 
a group of doctors and lawyers banded together to 
counsel family members of ka.roshi victims. The 
group found that some of the victims had worked 
more than 50 days without a day off and put in 
over I 00 hours of overtime per month. Even in 
cases like this the families were unable to prove 
the death was a result of overwork, due to the 
government's overly strict definition of ka.roshi. 
Groups such as these are working to pressure the 
government to broaden its definition of ka.roshi, al
lowing more families of the victims to be compen
sated. There has been similar pressure to regulate 
companies that require excessive overtime from 
their workers. 

As a result of ka.roshi and other factors there has been 
a change in attitude among younger workers. 
Pepper shows. A young worker is less likely to ac
cept a job that requires exorbitant overtime and is 
more likely to follow a normal eight to five work 
day. Workers are no longer guaranteed lifetime job 
security in return for lifetime loyalty, so they are 
more willing to resist tradition and work fewer 
hours. 

These changes will alter how the Japanese do busi
ness. Fewer work hours mean decreased produc
tivity, which could have a drastic effect on Japan's 
economic standing Since Japan has relied on 
quality and productivity to create its current posi
tion, it will need to change tactics to compete in 
the world market. 

Tradition on Trial 

Japan is a nation based on tradition. This tradition 
has great impact on how the Japanese do business 
and how they treat people. Hard work, loyalty to 
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family and loyalty to the company comprise part of 
the tradition. Racism and sexism comprise another 
part. 

techniques will have to change over the next de
cade due to economic changes in the country. 

For years most Japanese corporations have relied 
on the Tokyo stock market as a safe. ready supply 
of cash. By issuing stock, corporate Japan could 
raise as much asS 150 billion a year. This easy cash 
allowed Japanese companies to modernize faster 
than U.S. companies, with plenty of money left 
over to purchase American movie studios and real 
estate. Early in January of this year, however, the 
Tokyo market dropped 30 percent. This effectively 
ended the availability of easy money for Japanese 
corporations. Kenneth S. Courtis. Deutshe Bank's 
Tokyo economist 

Due to its geographic isolation, there is little racial 
diversity in Japan. As a result, the Japanese are less 
tolerant of other races than Americans. The Japa
nese think that they are somehow different and 
betterthan other races. Katzenstein reports that in 
many cases racism is infused into the Japanese 
language. One example is the phrase ware-ware 
Ninonjin, which roughly translated means "we Japa
nese." and is used to assert the superiority of the 
Japanese people. Although such elitism can be 
found in most races, it seems to be more prevalent 
among the Japanese. Pepper states. "As long as 
large numbers of Japanese continue to believe that 
being Japanese sets them markedly apart from ev
erybody else in the world, then it will be difficult 
for them to deal comfortably and naturally with 
non-Japanese." 

states, "The money 
pump may be out of ac
tion." Consequently, 
there will likely be a 
drastic change in how 
freely the Japanese 
spend their money, par
ticularly on paintings 

They wanted us to eat in the cafeteria 
and go through the rain to the parking 
lot like everybody else. We don't go for 

that. -Lee Iacocca 
Sexism is also a big problem in Japan, in the busi
ness sector as well as society at large. Sexual ha
rassment is slowly being recognized as a problem 
and more people are speaking out. A large part of 
Japanese culture is to downplay one's individual 
rights and to conform. These traits pose a barrier 
to reporting and acknowledging sexual harassment. 
according to Pepper. However, like most things in 
Japanese society, this is changing. People seem to 
be getting fed up with tradition and are willing to 
break from the norm. Pepper points out that groups 
have formed to gather information about sexual 
harassment and the Tokyo bar association plans 
to press for a change in equal work opportunities 
law that would include provisions against sexual 
harassment. 

Empire or Oblivion? 

The techniques the Japanese use to do business 
have brought them great success. However. these 

and things like 
Rockefeller Center. However, Japanese misfortune 
represents an American opportunity: The fall of 
the Tokyo stock market gives U.S. companies a 
chance to catch up with the Japanese. 

Much has been said of the Japanese style of man
agement. Their "bottom-up" practice has been the 
subject of repeated study by American corpora
tions and educators. Based largely on Deming's 
idea that every worker is an important part of the 
team. the Japanese management structure is dif
ferent than that in America. In most cases Japa
nese workers eat in the same cafeterias as their 
managers and are seen more as teammates than 
workers. 

Winds of Change- continued on p. 23 

Writer Profile: Matthew Kirkwood 
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Matt is a first-time writer for the Technolog and is a man 
of clear thought and strong convictions. As the 
founding member of SMASOMM (Sensitive Men 
Against Sexist Oppression of Masculine Males). he is a 
champion against the squashing of delicate male egos. 
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by Pat Kellogg 

Have American markets become easily 
digestible for the Japanese? 

pices, green jade, silk with intri

cate patterns, exotic art, and 
beautiful pottery. In the seven

teenth century, travelers visited an is
land called Zippangu and brought back 
treasures never seen before. 

Today, we know Zippangu as Japan, and 
we are still importing its wonders: 
semiconductors, cars, computers and 
VCRs. Unfortunately, our lust for Japa
nese goods created a trade deficit of 
$49 billion in 1989. This trade imbal

ance is causing tension in foreign relations 
and threatens to erupt into a full-blown 

"trade war." 

Rough Beginnings 

Trade between Japan and the West has been 
difficu It from the start. In 1853, Commodore 
Matthew Perry sailed to Japan with four 
warships and demanded provisions and 
refueling facilities. After eight months of 
negotiations, Japan agreed to open its ports 
and signed a trade agreement with Perry. 
Two years later, the treaty fell apart, and 
Japan fell back into seclusion, rarely import
ing or exporting any goods. 

The episode with Perry taught Japan that it 
needed a strong central government toward 
off expansionism by Western imperialist 
powers. For the next eighty years, Japan 
built up its strength, becoming a powerful 
and self-sufficient country. 

September/October 1990 Illustrations by Ket Khambounmy 13 
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In fact Japan's economic 
start was similar to our 
own. The Japanese 
economy was built by 
risk-taking entrepre
neurs who invested in 
untried products
sometimes failing and 
sometimes succeeding 
spectacularly. 

Japan's government and economy were very strong 
at the start of World War II, but, despite this, the 
Japanese attack on Pearl Harbor was a military and 
logistical mistake. America had almost I Otimes the 
military strength, and, by the end of the war, Japan 
was virtually devastated. Approximately 40 percent 
of its buildings were destroyed by aerial bombings 
and almost ten percent of its population was killed. 
In 1945, an editorial in the New York Times Magazine 
said, "The economy of Japan is not ever likely to 
expand sharply .... The prospect I is fori a return to 
Japan's status as a small, self-contained nation." 

Surprising the world, Japan, with assistance from 
the United States, almost immediately implemented 
a concentrated nation-

and citrus fruits by 1992 and help American busi
nesses compete in Japan. In return, the U.S. govern
ment promises to reduce the federal deficit and 
promote Japanese investments here. For example, 
the Chicago Board of Trade recently introduced 
nighttime hours, so Japanese traders can purchase 
American bonds during Japanese work hours. 

Strangely enough, just as Japan is reducing their 
tariffs, a group of American politicians advocate 
increasing ours. These "protectionists" claim Japan 
is a closed economy excluding American busi
nesses. Many Japanese companies are formed into 
loose business groupings called keiretsu, which of
ten lend moneytoeach other through a group bank. 

American critics view 
wide recovery program. 
Laws and regulations 
were established to pro
mote capitalism: com
mercial laws, banking 
laws and compulsory 

According to the Japanese, America is 
trying to cover up the fact that it is 

slipping as a world power. 

this as nothing short of 
a monopoly and a viola
tion of anti-trust agree
ments. According to ru
mor, Nissan chose to 
buy a Hitachi super-

education were among 
several measures that had not previously existed. 
The Japanese government's first priority was to 
cultivate key industries, such as steel and electric 
power. They also set stringent quotas and high 
tariffs on imported goods, so Japanese firms could 
advance without competition from other countries. 

The Current Trade Situation 

Many of Japan's tariffs remained in place for de
cadesandare just nowstartingto be dissolved. Last 
June, the United States and Japan signed a major 
trade agreement called the Structural Impediments 
Initiative (SII), which will remove quotas on beef 

computer last winter in
stead of a Cray, just because both companies be
long to the same keiretsu. 

Making matters worse, American protectionists 
claim Japan is using illegal business practices. 
Reportedly, Japan is guilty of "predatory pricing" or 
flooding the market with a surplus of cheap goods 
until all competitors go bankrupt then raising 
prices to normal levels, a practice which was report
edly done with computer memory chips in the early 
1980s. Also at issue is "reverse engineering," the 
process of stealing American inventions (often us
ing industrial espionage to obtain secret technol
ogy), refining the products and then selling them 
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cheaply. Critics also claim the Japanese govern
ment makes it impossible to patent or protect an 
invention overseas, allowing Japanese companies 
to sneak in with a similar product 

Many Japanese consider the suggestions made by 
critics about Japanese economics unwanted and 
unnecessary. According to the Japanese, America is 
trying to cover up the fact that it is slipping as a 
world power, and other governments no longer 
obey its every command. Last spring, Japanese 
Prime MinisterToshiki Kaifu suggestedthatAmerica 
should "save and invest more, increase education 
and job training, and force companies to see long
term goals instead of short-term profits." American 
economists were aghast that anyone would dare 
tell the United States how to run its economy, and 
scathing editorials were written against the prime 
minister. 

America and Japan must work together to decrease 
the trade deficit and alleviate tension in interna
tional trade. Otherwise, the current friendship be
tween the U.S. and Japan will deteriorate. A seven
teenth-Century Japanese philosopher, Hondu Rimei, 
wrote, "Foreign trade is a war in which each party 

seeks to extract wealth from the other." Unfortu
nately for the United States, the Japanese are win-
ning the war. 0 

Sources: 

Burstein, Daniel. Yen: Japan's New Financial Empire, 
I 988, Fawcett 

Christopher, Robert C The Japanese Mind, I 983, 
Simon and Schuster. 

Lincoln, Edward J. Japan's Unequal Trade, I990, 
Brookings Institution. 

Mitsuyuki Masatsugu. The Modern Samurai Soci
ety, I 982, American Associate. 

Wolferen, Karel V The Enigma of Japanese Power, 
I 989, Vintage. 

World Press Review, March I 990 

World Press Review, June, I 990. 

Writer Profile: Pat Kellogg 

September/October 1990 

Pat. intrepid champion of the society of hard-core sword 
battlers, is a repeating phenomona here at the TecFmolog. 
Shown here in preparation for interviews with professors 
and administrators disgruntled with our editorial 
content, Pat is a man unafraid to battle authority. 
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by Tom Halvorsen 

The decline of American industry in the context of 
japan's overwhelming success is old news. Few 
people realize this transition was initiated by an 
American quality-control expert. When his words 
fell on deaf ears at home, he gladly took his mes
sage abroad where he found an eager audience in 

the Japanese. 

The Story Begins 

The story begins back in 1947 when an American 
statistics expert named W. Edwards Deming was 
hired to help with the Japanese census. Mary 
Walton, in her book The Deming Management Method, 
recalls Deming's first impression of japan. He found 
a nation where "the industrial base was in ruins; 
agricultural production was off by a third. The once 
prosperous populace had first gone without con
sumer goods, then without food for the wartime 
effort." 

A small group of Japanese industrialists, deter
mined to aid their country in the reconstruction 
effort, joined together to form the Union of Japa
nese Scientists and Engineers (!USE). Having be
come acquainted with Dr. Deming and his work, 
they invited him, in March 1950, to deliver a lec
ture on quality-control methods. Dr. Deming told 
them, "You can produce quality. You must carry 
out consumer research, look to-
ward the future and produce goods 
that will have a market years from 
now and stay in business. You can 
send quality out and get food 
back." Reflecting on this lecture, 
Dr. Deming recalled, "I told them 
they would capture markets the 
world over within five years. They 
beat that prediction. Within four 
years, buyers all over the world 
were screaming for Japanese 
products." 

Deming's in itia I contact blos
somed into a long and prosper
ous association with Japanese in
dustry, an alliance continuing to 

this day. Japanese industry adopted Deming's 
principles wholeheartedly. Walton reasons that 
perhaps it was because they had nothing to lose. 
"The Japanese embraced the Deming philosophy, 
channeling the energy that had made them such a 
fearsome military enemy into making them a for
midable economic opponent." The results were 
immediate and dramatic. The key JUSE personnel 
were trained by Deming and soon began training 
others. Within I 0 years, 
almost 20,000 engineers 
received rudimentary 
training in Deming's 
methods. 

As a show of apprecia
tion !USE established 

Do we have only ourselves to blame for 
Japan's business success? 

the Deming prize in 1951, to be awarded in two 
major categories: to an individual for accomplish
ments in statistical theory and to companies for 
accomplishments in statistical application. The 
status of this prize has grown over time until it is 
now one of the most sought after awards in Japa
nese industry. Recently, an American company, 
Florida Power and Light, became the first non
Japanese company to win this coveted honor (see 
page 17). 

During this time, America's industrial giants 
seemed unaware of and unconcerned with the 
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strides that Japanese industry was making under 
the tutelage of Dr. Deming and other quality-control 
experts. By affirming the Deming principle of con
tinuous improvement in quality, Japan progressed 
from student to teacher. In the mid to late 1970s, 
the American public became enamored with the 
quality of Japanese-made consumer goods. 
American industry was "suddenly" faced with the 
crisis of Japanese competition. 

In 1980, NBC aired a documentary entitled "If ]a
pan Can ... Why Can't We?" Dr. Deming was inter
viewed on the program and the next day he was 
bombarded with calls. Walton notes many of the 
callers were desperate, "They had to see him to
morrow, or yesterday, or their whole company 
would collapse." America had finally discovered 
its native son. 

In recent years, W. Edwards Deming has become a 
major player in the resurgence of interest in Total 
Quality Control (TQC) within this country. Corpo
rations such as Honeywell, Ford Motor Company 
and AT&T have implemented his methods with 
great success. Despite this achievement, there re
mains much ignorance within this country about 
the man and his approach. During my research, I 
encountered a pervasive lack of knowledge and 
information about the Deming management 
method. This situation is an obvious conundrum. 
Given his spectacular success in Japan and proven 
track record in America, why has the Deming 
method failed to galvanize American industry into 
action? 

September/October 1990 

American Compan.y Saw the :U.ght 

American industry received a much needed boost in its quality
control efforts last year when an American company, Florida Power 
and Light (FP&L). became the first recipient of the Deming Applica
tion Prize for Overseas Companies. As reported in Quality Progress 
magazine, this milestone was achieved after the company had spent 
the entire decade of the 1980s establishing its Quality Improvement 
Program. 

In 1981, while searching for a way to improve quality in the face of 
spiraling costs, FP&L contacted a Japanese utility company that had 
already implemented a program of Total Quality Control (TQC). 
Kansai Electric Power Company had successfully applied the prin
ciples of W. Edwards Deming to a company in the service rather than 
the manufacturing sector. With the help of Kansai, FP&L became 
affiliated with the Japanese Union of Scientists and Engineers (JUSE), 
the sponsors of the Deming Prize. 

The managers of FP&L learned, from their Japanese mentors, that 
policy deployment is the engine of a quality-improvement program. It 
was the responsibility of top FP&L management to take the corporate 
vision and determine priority issues that would make the vision a 
reality. Each department in FP&L was responsible for drafting plans to 
make improvements in the areas of reliability, customer satisfaction, 
and employee safety. JUSE counselors stressed the need to focus on 
no more than three problems, but to focus in great detail. 

In July of 1988, FP&L announced its intention to seek the Deming 
Prize. The application process was long and arduous. In the process of 
writing the documentation for the prize, executive vice president 
Wayne Brunetti realized the Deming Prize was the means, not the 
end. "The corporate vision for Florida Power and Light will continue to 
be total quality control. The Deming Prize was a way to help achieve 
that goal. It's not the other way around. Winning the prize is not the 
end result; improvement in the company and achieving customer 
satisfaction-that's the end result." 



Why Not in America? 

The reasons behind the lack of acceptance of 
Deming's philosophy are many and varied. Walton 
believes American industry did not embrace 
Deming in the post-war period because it had no 
need to do so. America finished World War ll with 
a strong economy, well-positioned to take advan
tage of the vast consumer demands existing in the 
world. Walton notes that in such a seller's market, 
American managers equated their profitability with 
good management. In fact, any management style 
would have worked in 
such a situation. 

assembling of virtually autonomous teams of 
workers." McDannel Douglas and fellow aerospace 
giant Northrop Corporation were "running into the 
age-old problem of egotistical supervisors unwill
ing to act on an employee's suggestion." 

Looking Towards the future 

Despite America's dismal record in the past, there 
are signs we may have finally acknowledged the 
importance of quality control. ln I 987, President 
Reagan signed the Malcolm Baldrige National 

Quality Improvement 
Act, which established 

In the late I 960s, the 
first hints of Japanese 
competition began sur
facing When the reality 
of Japanese economic 
ascendancy became 

Dr Deming recalled, "I told them 
they would capture markets the world 
over within five years. They beat that 

prediction." 

a national prize for ex
cellence in TQC. ln an 
article analyzing the 
differences between the 
Deming Prize and the 
Baldrige Prize, Professor 

undeniable, American 
management adopted the simplistic approach of 
attempting to copy the Japanese. This attitude led 
Dr. Deming to remark, "! think that people here 
expect miracles. American management thinks that 
they can just copy from Japan. But they don't know 
what to copy. (ln Japan) they are using statistical 
methods. They have not only learned them, they 
have absorbed them, as Japanese absorb other 
good things of cultures." 

Kevin Dooley, a professor in the Mechanical Engi
neering department at the University of Minne
sota, contends there is a sociological difference 
between Japan and the West that has prevented 
the Deming method from taking root here. In Ja
pan, the Deming approach blends well with a cul
ture emphasizing collectivism and intrinsic reward 
systems. On the opposite end of the spectrum, 
the dominant individualism of American culture 
often becomes an obstacle when companies at
tempt to implement TQC. 

Dooley's words were confirmed recently when 
newspaper reports revealed aircraft manufacturer 
McDannel Douglas was running into problems 
implementing a program of TQC. Apparently, in a 
heavy-handed attempt to change overnight (we'll 
copy the Japanese, and we'll do it all at once), 
McDannel Douglas had enacted a TQC program 
across the board. According to the July 22, !990 
edition of the Minneapolis Star Tri8une the result of 
McDannel Douglas' action was the "firing or de
motion of hundreds of middle managers and the 
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Dooley notes the two 
prizes reflect the indi

vidual country's view of TQC and statistical meth
ods. Both prizes, however, promote quality control. 

Professor Dooley has been actively promoting the 
Deming method locally and is optimistic about 
the future of TQC. Through his consulting work, 
Dooley has observed the transformation of several 
local and national companies. From his perspec
tive as an instructor of future engineers, Professor 
Dooley is concerned that technical students be
come acquainted with the principles of quality 
control. He cautions students to avoid placing an 
inordinate amount of emphasis on the technical 
side of their education, while failing to realize our 
endeavors are ultimately directed towards satisfy
ing the needs of a customer. 

American industry will be transformed, Dooley 
contends, when engineers forego their passive 
support of the status quo and take the risks neces
sary to implement a system of TQC. As the experi
ence of McDannel Douglas suggests, this includes 
the risk of relating to production workers on an 
equal level. Deming repeatedly states the "man on 
the floor" is the expert concerning his particular 
job. Dooley cautions students to avoid the intel
lectual snobbery that may cause them to look down 
on blue-collar workers. Total Quality Control will 
succeed only where free and open communication 
exists from top management down to the lowest 
worker. 0 
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n Points for Success 
Dr Deming has distilled the essence of his teachings into fourteen points. 
In The Deming Management Method, Mary Walton summarizes these as follows: 

Sources 

Dooley, Kevin. Interview, July 1990. 

Minneapolis Star Tri&une, July 22, 1990. 

J Create constancy of purpose towards the improvement of products 
and services with the aim of staying in business. Innovation, 
research and education, and maintenance of facilities are essential 
for this goal. 

Stratton, Brad. "A Beacon for the World," Quality 
Progress, May 1990. 

2 Adopt the new philosophy. As Walton phrases it, "Quality must 
become the new religion." 

3 Cease dependence upon mass inspection. Strive to build good 
quality in rather than inspect bad quality out 

4 End the practice of awarding business on the basis of price tag 
alone. A company is better served by developing long term 
relationships of loyalty and trust with a single vendor 

5 Constantly improve the system of production and 
service. Management must lead the way on this effort 
which never ends. 

6 Institute training and retraining for all employees. 

7 

8 

9 

10 

II 

12 

Focus managers and supervisors on leadership of 
their employees. 

Drive out fear. Do not blame employees for "system 
problems." Facilitate communication. 

Break down barriers between departments. Encourage 
teamwork between different areas such as research, 
design, manufacturing, and sales. 

Eliminate slogans, targets, and exhorta
tions for the work force without 
providing better methods of work. 

Eliminate numerical quotas. 

Remove barriers to pride 
of workmanship. 

13 Encourage the education 
and training needed for 
continual adaptation to 
new processes. 

14 Take action to accomplish 
the transformation. 

September/October 1990 

Walton, Mary. The Deming Management Method, 1986. 
Putnam Publishing Co. 

Writer Profile: Tom Halvorsen 

A family man, Tom is a great admirer of Dr. Deming and a 
disciple to his techniques. In the Halvorsen household, 
decisions are made after lengthy consultation with the 
underlings (his children). Spankings, dinner courses and 
bedtime are topics sure to cause lengthy debates. 
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In general. professors are 
more respected in Japan 
than in the United States. 
Atsushi Suzuki stated. 
"Professors are great!" 
They are highly regarded 
by community members 
as well as students 
Mitsuho Seki stated, "Their 
social status is first level." 
Not only do professors 
have prestige in Japan. but 
so do elementary and 
secondary school teach
ers. In fact. the Japanese 
Social Mobility Survey of 
1975 ranked elementary 
school teachers higher in 
status than civil and me
chanical engineers. 

Above, from left to right, are Teruhisa l<ishigami, Mitsuho Seki and Atsushi Suzuki. Pictured on 

the previous page, from top to bottom, are Toshihiro Shinomiya and Yukari Sakai. All of these 

people are natives of Japan 

In addition, university professors were ranked lower 
than only two other professions: high court law
yers and presidents of large companies. Because 
of the status associated with educators many 
Japanese people want to become teachers, even 
though the pay is not especially good. In 1986, for 
example, the ratio of applicants to available posi
tions was 5: I. (Business is the only profession that 
is more popular.) Because there are so many ap
plicants, the field is extremely competitive, with 
jobs going only to the best teachers. 

Besides the gap in status between teachers in Japan 
and those in the United States, many other differ
ences exist between the educational systems. Rang-

Japanese youngsters attend classes 
six days a week, are given homework 
on a daily basis and have only forty 

days of summer vacation. 

ing from actual class time 
to entrance exams, the 
contrast is apparent as 
early as the elementary 
school level. 

Japanese youngsters 
spend more time in 
school than their coun-
terparts in the United 
States. They attend 

classes six days a week, are given homework on a daily 
basis and have only 40 days of summer vacation. Dur
ing these vacations, they do drills and practice prob
lems in preparation for the upcoming year 

Students do not automatically progress to high 
school in Japan (only elementary and lower-sec
ondary schools are required). Students must take 
entrance examinations in English. math, science, 
social studies and Japanese to get into upper-sec
ondary schools. These exams determine which 

schools a student is eligible to attend. The schools 
are clearly ranked according to their university 
placement. and these ranks are known and valued 
by the public. In Japan. attending a prestigious 
upper-secondary school is important for one's ca
reer. 

To study for these exams, students often enroll in 
special private classes called juku. These classes are 
available for students as early as the first grade. 
Two juku classes are usually offered after school 
every day, and each class consists of hour-long 
tutorials that are extensions of their regular classes. 
Most students go to juku three days a week. but 
they may attend as many as six. 

Approximately 94 percent of Japanese students attend 
an upper-secondary school. Discipline is not a prob
lem in these schools because attendance is not man
datory. If a student is not happy, she or he is free to 
quit. said Yukari Sakai. By this point in their careers. 
most students have the abi I ity and motivation to excel. 

Most of the students in a class have the same level 
of skill, so emphasis is placed on teaching the 
average students. Kishigami said that the top 
students receive very little attention, unlike 
American schools which focus on those with ex
traordinary abilities. When they teach, japanese 
teachers treat their classes as a whole rather than 
as individuals; students compete so they won't fall 
behind or get too far ahead of their peers. 

The last two years of high school are often referred to 
as "examination hell." Students rarely get more than 
five hours of sleep a night because they are so busy 
studying Clubs for sports, cultural and recreational 
activities exist. but they are not nearly as important in 
japan as they are in the United States. Most Japanese 
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students just do not have the free time to get 
involved in extracurricular activities. 

Besides limiting the free time of upper
secondary students, exam preparation 
produces many negative side effects. The 
emphasis on the entrance exams forces 
upper-secondary schools to teach test
taking skills and rote memorization, at the 
expense of creativity. Students are allowed 
to choose less than I 0 percent of their 
classes, and, according to Toshihiro 
Shinomiya, social studies and living-skills 
courses are generally neglected. 
Throughout upper-secondary school, 
students take national practice tests which 
are then reviewed by teachers, parents and 
students. Together, they decide what 
schools each student should try to attend. 
If a student is having problems, she or he 
may attend juku, or another type of pre
paratory school called yoviko. 

Yoviko classes are large, unlike juku. These 
classes are offered after school, on week
ends and during vacations for upper-sec
ondary students. They are also available 
all day for students who have finished 
school but did not pass their exams dur
ing the previous year. Students can only 
take the exams two years in a row without 
affecting their careers, so they need to be 
well prepared for the second set of exams. 
Exam scores are so important that juku is 
now available in some parts of the United 
States for Japanese students who plan to 
attend universities back home. The exam 
scores are a serious concern because they 
determine a student's university place
ment. Like the upper-secondary school, 
the universities are ranked and the pres
tige of a school is a significant factor in 
future job placement. 

Because students have proven their 
abilities by examination before they en
ter the university, Japanese universities 
focus on understanding concepts rather 
than memorizing them, and grading is 
subjective. Seki said that most university 
students receive A's. While high grades 
are necessary for employment, the pres-

The last two years of high 
school are often referred to as 

"examination hell." 

tige of the university is more important 
than what the student learned. 

The Japanese educational system has 
many advantages over the U.S. system, 
yet it also has disadvantages. For ex
ample, most Japanese people are not able 
to attend university classes at any point 
in their lifetimes. Suzuki is impressed with 
U.S. higher education and said that it "is 
open to anybody who has a mind to study. 
I envy your nation, during your lifetime 
you have many opportunities to learn." 
Even in mid-life. a person can change 
careers by going back to school. 

Not only do people of all ages study at 
the university, but people from various 
backgrounds study here as well. For in
stance, Americans representing many 
ethnic groups, as well as people from 
countries all over the world, study in our 
universities. In Japan, however, 98 percent 
of the students are Japanese with little 
racial diversity. 

Writer Profile: Paula Zoromski 
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Paula is a long-time contributor to the Tedinolog, as a 
writer and photographer. The long years of slave labor 
for the magazine's tyrannical editors has made her, as 
you can see, only a shadow of her former self. Rumor 
has it that Paula will be receiving a degree in Chemical 
Engineering and departing the U for parts unknown 
sometime soon. 

The educational system in Japan is cer
tainly different from our own and, while 
you probably won't ever see a student 
preparing the classroom for a professor 
at this university, you might see one pre
senting an opposing viewpoint in class or 
giving the professor direct feedback.O 

Sources 

Lewis, Anne C. "Different Strokes?" Phi 
Delta Kappan, January 1990. 

Lynn, Richard. "Why Johnny Can't Read, 
but Yoshio Can," National Review, October 
28, 1988. 

Ogura, Yoriko. "EXAMINATION Japanese 
Education's Most Serious Problem, "The 
College Board Review, No. I 44, Summer 
1987. 

Sowder, Judith and Larry 1 Editors.! "The 
Use of Verbal Explanation in Japanese 
and American Classrooms," Arithmetic 
Teacher, October 1988. 

Willis, David B. and Horvath, Patricia. 
"The Teaching Profession: A View from 
Japan," Educational Leadership, November 
I988. 

Zuckerman, Mortimer B. "Ignorance is 
not Bliss," U.S. News and World Report, 
October I 0, I 988. 

Aid For Understanding Japanese Young People, 
National Assembly for Youth Develop
ment, 1987. 

Kishigami, Teruhisa. Interview, July 24, 
I990. 

Sakai, Yukari. Interview, July 27, I 990. 

Seki, Mitsuho. Interview, July 24, 1990. 

Shinomiya, Toshihiro. Interview, July 25, 
1990. 

Suzuki, Atsushi. Interview, July 24, 1990. 

Minnesota Technolog 



Winds of Change 
(continued from page 12) 

American businesses have been reluctant 
to accept this practice. Much of Lee 
lacocca's success in turning around 
Chrysler in the early 1980s was based on 
the team idea, but he was unwilling to 
fully eliminate barriers such as separate 
cafeterias and executive washrooms. In 
response to a group from Chrysler that 
studied the Honda management struc
ture, lacocca said, "They wanted us to eat 
in the cafeteria and go through the rain to 
the parking lot like everybody else. We 
don't go for that." 

The teamwork idea, combined with soci
etal factors, has made the Japanese man
agement structure very successful. None
theless, their management structure faces 
new challenges that likely will demand 
change. With a growing rebellion against 
long working hours and decreased job se-

in p 
Friday, Sept§ 28 
Room 5, lind Hall 
10 am to4 pm 

curity, Japanese managers may have to be 
even more willing to make workers part of 
the team and give them more power and 
input. 

In the post-war era, Japan has shown 
strength and ability in overcoming adver
sity to create an empire, much as America 
did when it turned wilderness into the 
nation it is today. When America suc
ceeded, we got fat and lost our edge. Ja
pan has also succeeded, although at the 
expense of the workers. Katzenstein 
quotes one of his Japanese co-workers as 
saying, "We Japanese don't see trying 
harder as the only solution. We say 'Shikata 
ga nai,' which means, 'It can't be helped; 
there is nothing we can do. We must ac
cept things beyond our control "'With the 
winds of change blowing across Japan we 
will get to see if Japanese business man
agers have also gotten fat, or if they will 
be able to both satisfy their workers and 
survive change and adversity to stay at 
thetop. I~ 

Stop by our new office on the first 

Friday of Fall Quarter to check 

out the office, help yourself 

to some free munchies or 

register to win a Hewlett

Packard HP-325 calcula

tor or a Technolog t-shirt. 

Weill see you then! 
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Below Las Vegas will have 

the first maglev in the 

country. Unless the US can 

generate more interest, 

however. the commercial 

benefit may be lost 
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II II II 

byPaulKITn 

Time is running out for the United States in its race for maglev. 
Will we ever catch up? Can we? 

The year is 1992 and the town is Vegas-the city that never 
sleeps. l was at Caesar's flirting with the Lady of Fortune hut 
my luck was fading fast and so was my money. l decided to hit 
one of the other joints-! was sure the hums had these tables 
rigged-sol hopped the maglev down the Strip. There wasn't 
much happening at two in the a.m. and my luck was lo~tsy at 
the tables. l paid my fare, fo~tnd a seat, and a few seconds later 
we was doin' almost a mile a minute hut it felt slower than the 
Topeka Two-Step. Cripes h~tt 1 missed the old days. It seemed 
like everything was changing hut me. Even the trains were 
changing-no more rails or brakes. No whistles, no conduc
tors, and 110 humps. Transit Authority still sunk you for two 
hits tho~tgh. Some things'// never change .. 

Illustration by Melinda Maurey 

The Application of a Simple Truth 

This is magnetic levitation technology-maglev for 
short-and welcome to it. At 60 mph all you'll hear 
is the air conditioner and the conversation next to 
you. The jolts, squeaks and clatter you've come to 
expect from a conventional train will become a 
thing of the past; instead of wheels, a magnetic strip 
is attached to the train's underbelly and suspends 
the train in midair by the repulsive force of magnetic 
coils imbedded in its "tracks." lf construction goes 
as planned, the I .3 mile, $65 million Las Vegas 
maglev project will soon become both a reality and 

the first commercial maglev sys
tem in the country. 

The system works on the basic 
principle that magnets of the same 
polarity repel and magnets of op
posite polarity attract. This simple 
truth, when applied correctly and 
with a little technical finesse, can 
be used to propel a train under 
nearly frictionless conditions. 
Suspending the train in the air can 
be accomplished by either attrac
tion or repulsion: if the magnets 
attached to the bottom of a train 
are given the same polarity as the 
magnets on the surface of the track, 
the force of repulsion wi II push the 
train off the ground (figure I). 
Similarly, if metal arms attached 
to the bottom of the train wrap 
aroundasinglerailguidewaymuch 
like that of a monorail, the arms' 
magnets will be attracted to the 
lower surface of the rail and the 
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force of attraction will be balanced by the weight of 
the train (figure 2). 

Movement is produced by employing the same 
principles used to suspend the train. Permanent 
dipole magnets are positioned along the length of 
the train (figure 3) and electrical current magnetizes 
the coils imbedded in the track. Each magnet will be 
attracted to the guideway coils in front of it and 
repulsed by the coils behind it. producing forward 
motion. As each section of the train passes by, the 
coils reverse polarity and the cycle is repeated. The 
maglev's speed depends on the rate of these rever
sals-the faster the cycle is repeated, the faster the 

train goes If the 
train begins to 

ClJ?NI l's' I I~ I 's' IINJrl stray off course, 
'>t"'-/'>t"" /'>t"'-/ the coils along 

one side of the 

rN I S I N I S I N I SJ I I I I I I I I I I 

"v 

U-shaped guide
way apply an at
tractive force 
while those on 
the other side 
produce a repul
sive force, 
thereby correct
ing the drift (fig-

Figure 3 Superconducting magnets and 

propulsion coils send the maglev forward 

ure4). Thetiming 
and control of the coils is coordinated by on-board 
computers, and electrical substations are placed at 
relatively short intervals to ensure that only the 
section of track the maglev is currently passing over 
will be magnetized, thereby reducing energy costs. 

An International Undertaking 

While commercial maglev trains have only recently 
become reality, the technology has been around for 
more than thirty years. Beginning in 1967, James 
Powell, a nuclear engineer at New York's Brook
haven National Lab and his colleague Gordon 
Danby, a physicist. developed the concept of a 
wheelless train propelled by superconducting 
magnets. Soon after, during the early 1970s, maglev 
research was taken over by the government and a 
federally-funded, S32 million high-speed maglev 
test facility was constructed in Boulder, Colorado. 
Unfortunately, it was shut down in 1975 due to a 
lack of political backing, even though U.S. maglev 
research was running neck and neck with that of 
other nations. 

September/October 1990 

The maglev concept never fully recovered in the 
United States, but it bloomed in other countries. 
Japan, for example, has done most of the world's 
research on superconductors and is now applying 
this research to its maglev program. Most Japanese 
maglev designs employ superconducting magnets 
because of their relatively 
light weight and the strong 

Mechanical 
Braking 
Device 

magnetic fields they produce 
compared to conventional 
magnets. These magnets, 
which are cooled using liq
uid helium in order to bring 
about their superconducti ng 
characteristics, must be 
strong enough to raise the 
train five to seven inches off 
the ground (figure 5) and 
provide a buffer zone that 
can absorb the large number 
of mini-earthquakes that 
plague the Japanese islands. Figure 2: Attraction force A metal arm wraps 

The magnets needed to pro
duce this I ift put out approxi
mately 40,000 Gauss of mag
netic force and expose pas
sengers to nearly 200 Gauss. 
Unfortunately, this is a health 
risk since 200 Gauss of mag
netic force will stop both 
digital watches and pace
makers. Shielding will be re
quired by 1992 when Japan's 
new 350-mile commercial 
route between Tokyo and 
Osaka becomes operational. 
The maglev will consist of 14 
cars, each accommodating40 
to 90 passengers, and it will 
run at speeds well over 300 
mph 

around a single rail while guidance magnets 

on either side balance the train 

Auxiliary Guide 
Wheel 

Ground Coil 
(propulsion and 

guidance) 

Track 

Superconducting Air Auxiliary Support Ground Coil 
Magnet Spring Wheel (levitation) 

Figure 1: Repulsion force Bottom 

magnets push against the track to 

suspend the train 

West Germany's latest prototype, the Transrapid 
07, is the result of nearly S2 billion in government 
aid. Propulsion for the Trans-rapid is provided by 
something called a three-phase long-stator linear 
inductor that spans the entire length of the track. 
This inductor can produce a travelling magnetic 
wave by sending AC current through the tracks, a 
phenomenon not unlike a beach ball being passed 
along by a human wave at a baseball game. The 
maglev's speed is adjusted by simply varying the 
strength of the current. 
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For distances under 500 

miles, the maglev is more 

cost efficient than both 

airplanes and highways, 

with little effect on the 

environment 
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The magnets used in the Transrapid are conven
tional. non-superconducting electromagnets and 
tip the scales at nearly l 00 tons per train car. They 
are part of a design that uses the attraction method 
to suspend the train; however. levitation by attrac
tion is inherentlyunstablesincethetrain's magnets 
are continually trying to clamp themselves to the 
monorail beam. In orderto provide enough force to 
pull the train into the air and yet retain enough 
clearance to absorb irregularities in the track, a very 
small gap-less than half an inch-must be main
tained by computer sensors that continually moni
tor changes in the gap and vary the flow of current 
to the magnets to compensate for small variations. 
The track itself will account for nearly 90 percent of 
the total cost of the project-the price of the 
guiderails alone will be around S l 0 million per mile 
for Germany's new 95-mile, 250-mph commercial 
route from Hanover to Hamburg, which is sched
uled to be completed by the mid-l990s. 

Is It Too late for the U.S.? 

TheUS. is also making an effortto revive interest in 
maglev on both a national and local level. The 
construction of commercial maglev routes has al
ready begun in both Nevada and Florida and an-

other dozen states are studying 
the feasibility of such projects. 
However. the private investors who 
are undertaking these projects are 
employing Japanese and German 
technology, not American. 

According to Senator Daniel 
Moynihan of New York, who is 
leading the fight for maglev on 
Capitol Hill, America is "on the 
verge of losing potential advantage 
in maglevtechnology and may well 
permit the commercial benefit to 
go to others." Two bills have been 

proposed by Senator Moynihan to provide nearly 
S300 million for maglev R&D and the construction 
of a national maglev system. 

However, only a handful of people in the U.S. have 
experience in maglev technology and they are scat
tered among gov
ernment, industry 
and academia. Time 
will be needed to 
bring these people 
together and gener
ate interest among 
new college-level 
engineers and sci
entists; u n fort u
nately, only three to 
five years remain 
before we are left by 
the wayside for 
good. 

Figure 4 If the train veers. 

magnets repulse on the near 

side and attract on the far side. 

Why maglev? Because while aircraft are ideally 
suited for covering very long distances efficiently, 
they are poorly suited for short and medium dis
tance travel. The average length of an interstate 
flight is 500 miles and the average cost to transport 
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one person one kilometer on this flight is approxi
mately seven to nine cents; a short flight from New 
York to Washington, D.C. costs nearly 19 cents per 
passenger-km. Distances of less than 500 miles are 
well suited to maglev technology, which can oper
ate at six to nine cents per passenger-km. Maglev 
routes are also more efficient than interstate high
ways: one mile of maglev costs around S I 0 million, 
whereas one mile of interstate can cost up to S25 
million. While an interstate can serve more people, 
it also uses more land than maglevs since maglev 
guideways can easily be elevated and routed over 
existing buildings and roads. 

Travel doubled from 1970 to 1985 and is projected 
to double again by the year 2000. The number of 
cars on American roads is also predicted to double 
within the next 30 years. Many metropolitan free
ways are already congested each and every day and, 
like airports. room for expansion is limited. High 
speed, interstate maglevs and slower, intercity and 

Figure 5 Japanese design The magnetic fields 

must be strong enough to lift the maglev 5-7 

inches off the ground 

airport maglevs will help to ease this congestion 
Maglevs won't face the same noise complaints that 
airports face. nor will they contribute nearly as much to 
smog, acid rain and global warming. Magnetic levita
tion technology possesses many advantages and 
relatively few disadvantages. It remains to be seen 
whetherthe United States can beatthe clock in its race 
to generate interest in a nationwide maglev system, or 
whether it will once again be left at the wayside by 
other, more technologically-advanced nations. [J 
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Writer Profile: Paul Kim 

September/October 1990 

Paul once dreamt of becoming a mechanical engineer 
and designing the world's fastest trains. When Paul 
changed his major to physiology/pre-med, he remained 
true to his vision of working with trains. He plans to 
surgically reassemble the broken bodies of crash victims 
thrown from 300-mph maglev trains. 
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olves 
by Darin Warling 

The Target Center Arena, the Minnesota 
Timberwolves' new playground, located 
across from First Avenue in downtown 
Minneapolis, contains one of the Twin 
Cities' newest large-scale engineering 
projects. The $60 million arena features 
some of the most sophisticated technol
ogy in the NBA. Two of those features 
are the court floor and the high-resolu
tion color scoreboard with replay 
capabilities. 

The floor was specially designed by a 
team of architects and engineers to 
provide the best sightlines of any NBA 
arena while retaining the ability to host 
other events. These events include 
hockey games, ice shows, concerts, 
circuses, rodeos, conventions-and 
maybe best of all-the World Wrestling 
Federation. 

The arena floor is lowered for basketball 
games to give the feeling of being on top 
of the action and to allow the first-row 
seats to be directly on court level. For 
most other events, the floor is raised five 
feet to provide a ready-made stage that 
enhances sound quality, viewing and 
safety. 

When the $2 million floor is prepared for 
hockey games or ice shows, it weighs 4.1 
million pounds, but has the capability to 
move more than five million pounds 
when fully loaded. Even under full load, 
the floor can move five feet in less than 
20 minutes while bending no more than 
1/16 inch over its entire 200-foot length. 

When the $2 million floor is 
prepared for hockey games or 

ice shows, it weighs 4.1 million 
pounds, hut has the capability 
to move more than five million 

pounds. 

The floor is raised and lowered by 98 
computer-controlled screw jacks driven 
by a synchronous motor. To keep the 
floor on an even keel, each jack is 
allowed to move independently while 
adjusting as needed to maintain the 
synchronous movement. 

According to Peter Levy, construction 
project manager for the Timberwolves, 
enough redundancy is built into the 
system so if one jack failed, the floor 
would continue to operate without 
interruption. 

28 Illustration courtesy of the Timberwolves 

"We could even lose more than one jack, 
depending on where it is in the floor, 
and it won't affect the operation," Levy 
said. 

The Rosemount Horizon in Chicago has 
the only other movable floor in the 
U.S. The Rosemount's surface, however, 
was a retrofit and maintain an ice 
surface. lt also sits directly on a bedrock 
foundation, while the Target Center 
Arena sits on a set of pilings and 
caissons that run through the 150,000 
square foot health club located beneath 
the arena. The foundation of the Wolve's 
18,000 seat arena, which has an under
ground river running beneath a corner of 
the site, was difficult to construct 
because the entire building is com
pressed onto only two square blocks
the smallest site of any major league 
arena in the U.S. 

The complete project is expected to 
generate $30 million annually and draw 
two million people to 200 events per 
year. The arena's grand opening is 
tentatively scheduled for mid-October.O 
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Jeff Lime never turns down a challen 

An equal opportunity employer. 

September I October 1 990 

magine walking into a management opportunity straight out of 
school. That's what happened to Jeff Lime when he entered GE's 
Chemical & Materials Leadership Program. 

GE needed a replacement for an experienced engineering 
manager-someone to set up the new waste treatment system for a major 
manufacturing plant. Jeff was asked to step in and he did, right into 
a leadership role. 

Jeff helped GE plant managers and environmentalists join forces 
with the EPA to ensure a clean operation. It challenged not just his 
technological skills, but also his ability to communicate and take charge. 

That may seem like an awful lot of responsibility for a job right 
out of college. But that's the GE way. We hire exceptional people. 
Then we give them the chance to show just how exceptional they are. 

If you're looking for a challenge to live up to, start looking at GE. 
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The tradition continues. Suggest the funniest caption for the picture at 
right and win fabulous prizes. Enter as often as you wish. 

FIRST PRIZE: MacWrite II or $25 

SECOND PRIZE: Tecfmo/og T-shirt 
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by October l 0. Be sure to include your name, major and phone number 
The winners will be printed next issue. 
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Flux, a typical IT student, is trying to finish his project on 
titanium diaelectric biscuits for Dr. Hoop. Unfortunately Flux will 
be unable to complete his project in time without Calcudicer 2.0, 
the latest in engineering software. 

Back at the U, Flux finally gets into a computer lab. He finishes his project in less than 
t:: an hour by using his pirated software. On his way out of the lab, Flux is seized by the 
15 University Police. Dr. Hoop grabs Flux's project. Flux is immediately taken to jail and 

Flux is now in jail and awaiting trial. Dr. Hoop just won the Nobel 
prize by using Flux's research. The University intends to make Flux 
an example of punishment for all software hackers. 

o bond is posted at $1.5 million. 

~L----------------------------------------------------db-------------------------------------~ 

'{OVVc s·fuv T\)1' G·Vfli! Yvvvc St't'tJ COCk\!ll'~' 
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by Frank McQuarry 

One of our most esteemed writers ventured forth 
to pen a timeless treatise about atomic clocks. 
After minutes of research, he wrote tfle following 

l had every intention of writing a 
poignant yet informative article about 
atomic clocks. But clocks can wait. 
Instead, I would like to speak out on an 
issue that has been a growing concern of 
mine. I believe this issue warrants 
serious consideration: We all must foster 
a close personal relationship with the 
bathroom. 

How does this concern you, you ask? 
You're on the career fast track and have 
better things to do with your time than 
ponder petty, unimportant things such 
as the bathroom. You are never there 
anyway. Wrong. Think again Better yet, 
reminisce with me. 

It is a pleasant Sunday afternoon. You 
are lying lazily on the sofa ready to nod 
off when through one open eye you see 
your father stroll through the room with 
a newspaper under his arm. You know 
where he is headed. You hear the 
familiar squeak of a door and the bolting 
of a latch. These sounds are the starting 
guns of your nap. You start exhaling Z's, 
comforted by the sound of occasional 
flushing like a puppy sleeping next to a 
ticking clock. 

Have you ever wondered why dad does 
this? There are some things about 
growing old that have never been 
revealed to you. Go ahead and ask. He'll 
tell you. The older you get, the longer it 
takes. 

This eventuality fills me with trepidation. 
How old will! be when I deem it neces
sary to flush twice? Even more frighten
ing, why will! have to flush twice? 

I have never asked dear old dad what 
goes on in there on Sunday afternoon. It 
is a subject too personal for polite 
discussion. But I must admit my 
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curiosity is piqued. Events have occurred 
in recent years that I fear are portents of 
things to come. 

It all began when I was 25. I took to 
reading shampoo bottles. After several 
months of this habit, I realized that if 
you've read one you've read them all. 
There are only so many variations of 
"wash, rinse, repeat" that any one person 
can withstand. However, the real reason 
for giving up this little genre of literature 
was my completion of Chemistry l 014. I 
was beginning to understand the 
ingredients. 

Nonetheless, !learned some new things 
during these nascent potty days. The 
directions on a shaving cream can (wash 
face, leave wet, apply lather) are a 
priceless gem of wisdom. On the other 
hand, there is plenty of useless informa
tion. Take my 
advice and 
throw all soap 
boxes in the 
trash. There is 
little real 
substance on 
a soap box. 

Although I 
gave up on 
packaging as 
reading 
material, the 
process had 
begun and 
there was no 
stopping it. 
Between 
classes I 
would grab a 
Daily or a 
Technolog 
before 
heading to the 
men's room. If 
you have ever 
heard giggling 
coming out of 

Illustration by John Dassow 

the rest room of Lind Hall it was prob
ably me cracking up at those hilarious 
bios in the Technolog. The Daily, of course, 
is never funny; I read it in abject silence. 

During the summer of my 27th year the 
inevitable happened. I brought an entire 
book with me. I read JonatHon Livi11gston 
Seagull in one sitting and still had time to 
flush. I remember getting teary-eyed at 
the sound of that particular gurgle. 

Later that day I thought about this 
dubious accomplishment and knew life 
had something in store for me for which 
I was not prepared. I began to make 
plans to accommodate my condition, 
which seemed to be worsening with age. 

First, I must someday live in a house 
with a tremendously large and spacious 
bathroom. Next to my throne I want a 
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bookshelf stocked with literature that 
will satisfy my every whim. Perhaps I 
could design a Dewey decimal system 
especially for my bathroom. After all, I 
want to be able to find things quickly. I 
intend to have one shelf devoted to 
authors whose writing I consider most 
appropriate to be rotting away next to a 
toilet Books by Ayn Rand, Alexander 
Pope, Kahil Gibran, and anything written 
in 19th-century Russia would be suit
able. l wonder if it is possible to get 
Harlequin romances printed on rolls of 
toilet paper? 

Second, lam not always in the mood to 
read so it may be prudent to provide 
access to a television set At the very 
least, this TV should be a !9-inch color 
set with stereo sound. However, I would 
prefer a big screen TV Maybe the screen 
could double as a shower room door. 

Third, l die on humid days. How can I 
enjoy myself if I am melting on the pot? 
An air conditioner is an absolute must 
And in order to create a nice, homey 
ambience, some posters, plants, and 
rugs should be generously scattered 
around the room. Of course, I will need 
to install a special entrance for my pet 
We wouldn't want kitty to get lonely 

Finally, it would be tragic if I let my 
disability interfere with any important 
phone calli might receive. A telephone 
on the shelf would be a good idea. 
However, lam leery about getting a 
speaker phone. lt might be too revealing. 
It should be a small phone with one of 
those shoulder holder things. You know 
how it is when your hands are occupied. 

So here lam with my perfect bathroom 
planned. A little grin crosses my face as l 
imagine telling people, during the glory 
days of my old age, "Hey, !'II give you a 
call later." l can hardly wait for the first 
time l get to say, "Could you hold for a 
minute? l think J heard the newspaper 
arrive 

Frank McOuarry is a secretive, elusive man and we 
were unable to photograph him. We, in fact, nave no 
idea what the man looks like, where ne comes from, or 
why ne exists. A lovely and heartrending self-portrait 
was sent to us with Frank's article, but what little 
taste we possess forbids us from printing it. 

September/October 1990 

IF YOU'RE THINKING 
SCIENCE OR 

ENGINEERING, THINK 
AIR FORCE ROTCe 

College is where your edu
cation in science or engineering 

reaches new heights. 
Air Force ROTC can take that education 

even higher - into satellite, laser or other 
technologies that become the focus of your 

career upon graduation. You may also qualify for 
two- through four-year scholarships that help defray your 
college costs and provide you with $100 each academic 
month tax-free. 

If you're thinking technology, think Air Force 
ROTC. Call C t D D ap. ann ay 

612-626-2279 

Leadership Excellence Starts Here 

Giving To Your Hospital 
Is Good For What Ails You. 

H you want to give to a cause that's guaranteed to make you feel good, 
give to your hospital. That's right, your hospital. The fact is, they've 
always relied on private donations to stay current with medical needs. 
Now the need is greater than ever. New medical breakthroughs are 
entering the market every day. And the thing is, they're the kind of 
breakthroughs you'd never miss-unless the patient they're intended 
for turns out to be you. 

Give To Your Local Hospital. Give To Lif~ 
National A-;sociation for Hospital Development 

® 
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ADVERTISEMENT 

h as BfFour 
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ntv rse: 

Join the Orthogonic Movement 
,, 

The taksonometric function describes a four-dimension world with five sub-categorys 
per category. The universe described by it is a base-four universe. The taksonometric function 
is a process of thinking about the universe. For a complete explanation of these concepts, 
purchase The Taksonmnetric Function by Dee David Smith ($20). 

The Linnaeus Function is a cosmological grid of the phylo-genetic series as the order of 
degree of complexity. 

We discuss science in languages composed of prescience etymons from prescience 
theors, which dilute our fundamental concepts, (i.e., our important ideas). Radical, hierarchy, 
and evolution, as mathe1natical tern1s, are "tails that wag the dog." Numbers, however, have 
resisted centurys of semantic erosion. 

"When you cannot express it in 11uJnbers, your knoruledge is of a meager and unsatisfactory kind." 
- Lord Kelvin 

"Orthogony is correlation to the (5) kingdom categorys," (that is, by the dilnensional nature of cell 
structure). 

-Prof. J.W. Buchta, University of Minnesota 

The Orthogonic nomenclature is a digital code of pure science in two parts, derived by 
truth functions as algorithms. The Taksonometric Function is a Roget Dewey type semantic 
grid, ($20.00); see advertisement in Technolog of January 1990, page 13, "The Base-4 Universe." 

Join the Orthogonic movement now. 

For a three quarter comprehensive course in General Science ($1,000.00), the book 
mentioned above, or more information, contact: 

Dee David Smith 
Fundamental Concepts Research 

Fundamental University 
3221 Colfax AvenueS., 55408 

1-612=825-1047 





Minnesota Supercomputer Institute 

r r t I t r r r 
in Scientific Computing and Graphics 

The Minnesota Supercomputer Institute is an interdisciplinary research program spanning all 
colleges of the University of Minnesota. Minnesota Supercomputer Institute supports 
supercomputer research at the University, the Minnesota Supercomputer Center, and other 
educational institutions in the state of Minnesota. We are pleased to announce a new opportu
nity for undergraduates to participate in our programs and to enrich their experience. Two types 
of appointments are available for undergraduate interns in scientific computing and graphics. 

Type A Appointments 
15 Hours per week 

1-3 Quarters 
$175/Week 

Type A appointments are available to undergraduates to participate 
part-time in the internship program while they take courses. The 
standard Type A appointment will be 15 hours per week for one 
to three quarters. The stipend will be $175 per week. Appointments 
at the 12 or 20 hour level will also be available upon special request, 
with stipend levels of $145 and $225, respectively. Type A 
appointments will be available beginning Winter quarter, 1991. 

Please apply at least one month before the quarter you 
wish to work. 

Summer 
Appointments 

Full-Time 
10 Weeks 

Summer appointments will be full
time, ten-week appointments. These 
are available to both University stu
dents and undergraduates at other 
institutions who . want a summer 
visiting appointment. 

The deadline for summer 
applications is February 28, 

1991. 

All student interns will work closely under the direction of their project supervisors. In rnost 
cases, these supervisors will be University faculty metnbers. A document describing available 
projects and opportunities is in preparation. 

To obtain a copy of this document and an application form contact: 

See Cathy Duvall, Executive Secretary 
Minnesota Supercotnputer Institute 

Undergraduate Internship Program in Scientific Con1puting and Graphics 
2048 Supercomputer Center 

1200 Washington Avenue South 
University of Minnesota 
Minneapolis, MN 55415 
(or use campus mail) 
Phone: 624-8859 

You can also contact: 

Professor Tayfun Tezduyar 
MSI Director of Interns 

624-0850 

An Equal Opportunity Employer 



Volume 71, Number 2 November/December 1990 

About the Cover ... 

1 0 Space Station 
by Trisha Collopy 

The concept of an orbiting space station has fascinated researchers for 
decades. NASA has plans in the works for the space station Freedom, but 
whether the plans become reality remains to be seen. 

14 Conquering the Fourth Planet 
by Peter Gumulak 
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Mars: the planet, the treacherous journey. Our writer finds that the most 
difficult obstacle for the Mars mission may be the perilous path through 
Congress. 

The New Zoo? 
by Loren Thomsen 

Many students assume that the IT is the only course for engineering 
education in Minnesota. UMD offers some attractive alternatives to the 
research-orientated world of IT Our staff writer journeys !50 miles north 
and finds a haven for teaching in the port of Duluth. 

Burn, Baby, Burn 
by Deborah Hinrichs 

Burning garbage for power seems like such a great concept. Our writer 
explores the hows, whys, and maybes of garbage incineration in Minnesota. 
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s i f Is? 
NASA's Titanic Troubles 

It has been over 20 years since we first put a man 
on the moon. Since that time, what has the space 
program accomplished? Nothing especially sig
nificant or remarkable, as far as I can tell. Sure, the 
space shuttle, Skylab, and the Hubble Space Tele

scope were all nifty, but one blew up, another burnt 
up, and the latter is merely screwed up. 

Neil Armstrong's famous first steps on the moon 
enraptured the American public. What has hap
pened to those days? The folks at NASA would 
have us believe that dwindling 
public support and political bud
get slashing has brought the space 
program to its knees. 

The dec! i ne of the U S. space pro
gram was not because of a fickle 
public nor a lack of funding. NASA 
is the problem with our space 
program It has become an overly 
bureaucratic organization skilled 
only at self-preservation. Accord
ing to University Astronomy Pro
fessor l<ris Davidson, "NASA is not 
a functioning institution." As col
umnist Gregg Easterbrock said, "NASA now stands 
between the United States and success in space." 

Incompetence and bumbling infest the organiza
tion like a plague Further in this issue you'll find 
features on the space station and the Mars mis
sion. Both projects are suffering severe technical, 
managerial and/or financial difficulties Critics se
verely doubt that either project has any base in 
reality. Problems were found with all of the NASA 
projects investigated by our writers. 

The roots of these woes are not hard to find. Did 
you know that Marshall Thompson, the man who 
supervised design and construction of the solid 
rocket boosters that destroyed the Challenger, is now 
the number two person at NASA? Believe it or not, 

Photo by Doug Sutton 

this is the same man who supervised the testing of 
the Hubble Space Telescope , a telescope whose 
optics were, in fact, never tested at all! 

What could NASA have been thinking when it made 
this man second-in-command? How did he get 
promoted? 

"Oh, by the way, that rocket booster I built blew up. 
Seven people are dead and a billion dollar shuttle 
was destroyed. CBS is running a film at five o'clock," 
says Thompson, "and it seems I forgot to test that 
telescope thingy and now, darn it, it won't work." 

"Really?" says the boss, "Well, gosh, you're pro
moted!" 

I don't get it But never fear, just 
when you think all is lost, the 
White House has sent in a masked 
avenger determined to put all to 
right Yep, you guessed it, the 
media's favorite putz, Vice Presi
dent Dan Quayle, is the man run
ning our space program. Danny 
boy isn't going to take any more 
guff from those NASA folks, either. 
He appointed a special commit
tee to evaluate NASA's "priorities 
and performance" The fact that 
the, committee will be chosen by 

NASA members doesn't worry Mr. Quayle one bit 

NASA must be torn down and rebuilt Our space 
program is too important to be managed by care
less administrators and dim-witted politicians 
Perhaps the whole enchilada will have to be shut 
down for a few years. Postpone the big projects 
and bring the private sector in on smaller, more 
realistic tasks. 

In his column, Easterbrockcalls for simple, cheap space 
boosters, a spaceplane that could be launched from a 
commercial jet, and a science module to be fitted to 
the space shuttle. He recommends simpler projects 
that use existing technology in practical, economical 
ways. These projects may provide opportunities for 
the private sector to enter space research. 
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Conglomerate firms such as DuPont and 3M al
ready have independent research departments. 
These departments perform research on the 
premise that independent research will generate 
new products, even if the research is not directly 
applicable to current products . Space is a logical 
step for these companies. 

It is an accepted fact that the space program has 
benefited the consumer. Anyone in doubt can check 
out the "Space Spinoffs" exhibit at the science 
museum, which showcases 100 items selected from 
over 30,000 products developed from space re
search. The private sector would undoubtedly profit 
from independent space research. 

In addition to profit the companies could put to
gether a spectacular public relations campaign 
(EXCO: A Company Exploring the Limits of Our 
World ... ) and would attract some of the industry's 
best and brightest researchers. The government 
could easily sweeten the pot with tax breaks or 
financial support for companies performing space 
research. 

Such a program would free NASA's hands to take 
some time to restructure and then concentrate on 
grandiose projects such as the Mars mission, es
tablishment of a moon base and a space station, 
all of which would be prohibitively expensive for 
the private sector. 

Now is the time for a strong space program. NASA, 
as it currently exists, can only bungle space re
search. Its incompetence has already set back ef
forts to explore beyond this squalid little planet by 
at least a decade. Without sweeping change to our 
space program, space research and planetary ex
ploration may, like free sex and love beads, be 
heralded as phenomena of the sixties. 
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etters 

Dear Editor, 

The May/June 1990 issue of the Tedmoloq 
contained a good article on photovoltaic 
solar cells, plus a letter from a nuclear 
engineer who commented that solar 
power is only available during daylight 
hours, requires a large area for generat
ing power, and is too expensive. 

I suggest a follow-up article that would 
consider several items about solar 
power. First our electric load is signifi
cantly higher during the daylight hours 
than at night. (A recent newspaper 
article described a proposal to pump 
Mississippi River water into a holding 
pond at night and let the water run back 
and generate electricity during the day). 
What portion of the peak load could be 
supplied by solar cells? The base load 
would continue to be generated by the 
nuclear plants and the better coal-fired 
units, but solar power could keep some 
of the less efficient generators off line 
much of the time. 

Where can we install solar cells? In 
Minnesota, the energy of sunlight is 
about l KW per m2

. Today's less expen
sive photovoltaics are about six percent 
efficient and would yield about 60 W per 
m2 Well, the roof of my home has about 
l 00 m2 facing south, which could 
generate six I<W at high noon. I would 
have no objection to covering that area 
with solar cells. How many rooftops are 
available for solar cells in the seven 
county metro area? If 200,000 buildings 
each have l 00 m2

, 1200 megawatts could 
be generated, which would be equiva
lent to the power output of a large 
nuclear or coal-burning plant. 

The cost of photovoltaics is a problem, 
of course. The last price I was quoted for 
solar cells was about $6 per peak watt, 
although that is supposed to go down to 
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about S2 in the next few years. Compare 
that to the cost of a nuclear power plant. 
The Shoreham plant on Long Island cost 
about SS billion and would have 
generated 840 megawatts. That works 
out to a cost of ... hmm ... $6 per peak 
watt! 

Some other factors to consider: How 
much would the cost of solar cells drop 
if we ordered enough to cover the 
rooftops? How much load-shifting could 
be done (for example, store heat for off
peak use, as is done in Europe l to take 
advantage of the solar energy? How 
much atmosphere-warming C0

2 
from 

fossil fuel plants would NOT be gener
ated by using solar cells? Finally, what 
would happen to our energy economy if 
a significant percentage of the means of 
energy production are owned by the 
consumer? 

Jim Garrity 
IT Alumnus 

We dovz't know a[Jout the rest of ~ou, but 
considerinq the situation in the Mideast, I sa~ we 
put U1is gu~ in charge of energ&J in the U.S.
Ed. 

Dear Editor. 

What the hell is that weird thing on the 
top left of the cover? My buddy Bill says 
its an ink spot but I think its supposed 
to be a bowling ball. Let me know soon 
'cause I've got a six-pack of Pabst riding 
on this. 

Faithful but Confused 

You both lose (which makes &fOU both losers). It is 
actual/~ a SLirrealistic rendition of Captain Jean
LLtc Piwrd's head.-Ed. 

Dear Editor, 

Your magazine sucks. The editorial 
content is poorly-written and of no 
value, your layout unbalanced and 
gross, and the art looks like it was 
peeled off my grandmother's refrigerator. 
In fact I don't know why l take the time 
to read the crummy rag. 

Yelmer Yohannsen 
GE Engineer 
(The guy in the shower cap from the 
caption contest photo last issue) 

Drop dead and die.-Ed. 
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Wealth and fame can be yoursl 
Each year, the Technolog accepts science-fiction 

manuscripts written by University students. A panel of 
judges choose the top three entries. The top three 

are printed in our April issue and the winning authors 
will receive prize money. 

First Prize: 
Second Prize: 
Third Prize: 

Contest Rules: 

$150 
$100 

$50 

The contest is open to all registered U of M students, 
except Technolog and ITBP members. Entries must be 
typed and double-spaced and no longer than 3500 
words. Attach a cover page indicating your name, ad
dress, and phone number; don't put your name any
where else on the manuscript. Turn your entry into room 5 
Lind Hall. 

DEADLINE: January 25, 1991 

WE 1RE LOOKING FOR ONE 
GOODu. 
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I 

I \ \ 
I \ 

i I \ 
;;\ \ 

I I 
\ 

g ... I 

TECHNOLOG 

Advertising 
Manager 
The Minnesota 

Technolog is looking 
for a new Advertising 

Manager. Position 
entails selling 

advertising space in 
the Minnesota 
T echno/og and 

management of 1-5 
employees. Gain 

valuable experience 
and earn money by 
joining our talented 

team. Internship credit 
possible for certain 

majors. 

Pick up an application at 
our office in Room 5 lind 
hall; or call 624-9816 for 

more information. 
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Income Taxes cmd You 

Because money is scarce and calculus exams are 
not, the subject of income tax is of little concern to 
most IT students until they have graduated or en
tered the workplace. The effect that taxes will have 
on wages and investment earnings may come as a 
surprise to many. Nearly one-third of wages and 
investment dollars can go directly to Uncle Sam if 
tax reduction measures are not taken. 

Jane Engineer recently graduated from IT Her an
nual salary is $30,000 ($2,500 per month). Her first 
paycheck is broken down as shown below. 

Monthly Annually 
Gross Wages $2,500 $30,000 
Minus Income Tax 
With holdings 

Federal <460> <5,520> 
State <170> <2,040> 
FICA <190> <2,280> 

Take Home Pay $1,680 $20,160 

Nearly 33 percent of this paycheck is taken by Uncle 
Sam and the state of Minnesota. Going one step 
further, let's assume Jane receives a 5 percent raise 
to keep up with inflation each year to age 65. 

Gross wages to age 65 
Federal Income Taxes 
State Income Taxes 
FICA Taxes 
Net Take Home Pay 

$4,500,000 
<828,000> 
<306,000> 
<344,000> 

$3,022,000 

Jane will pay nearly SI.S million in income taxes, 
assuming the tax rates stay where they are and 
that her income increases only keep up with infla
tion. 

How to Save a Quarter 
of a Million Dollars in Taxes 

by Gary Gould 

Protecting Your Savings 

A common place to save money is within a bank 
savings account These accounts are currently 
earning around 5.5 percent excluding taxes. Once 
factored in, taxes will reduce the net yield to 3.69 
percent (assuming combined state and federal tax 
rate of 33 percent). That is not enough to keep 
pace with inflation The investment is actually go
ing backwards. Fortunately, the Internal Revenue 
Code offers a few options to help reduce the effect 
of taxes on investments. These include tax-exempt 
and tax-deferred investments. 

In a tax-exempt investment no taxes are paid on 
the earnings from the investment This can be a 
powerful savings tool because taxes will not affect 
net yield In a tax-exempt investment your return 
is typically lower than a comparable table invest-
ment, but because taxes are not withdrawn the net 
yield may be higher. 

Rate of return 
Less Taxes 
Net Yield 

Taxable 
I oc;~) 

<3.3%> 
6.7% 

Tax Exempt 

70/. 10 

To match the seven percent tax-exempt rate of 
return in this example, a person would have to find 
a taxable investment with a rate of I 0.44 percent. 
For this reason, tax-exempt investments can be 
attractive for young engineers 

A tax-deferred investment allows postponement 
of income tax on your earnings until money is 
withdrawn from the investment. 
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Taxable Tax Deferred 
Rate of return 10% 10% 
Less Taxes <3.3%> 0% 
Current Net Yield 6.7% 10% 
Net Yield at age 

65 (after taxes) 6.7% 8.9% 

Unlike tax-exempt investments, the earnings in a 
tax-deferred area must eventually be taxed. Be
causeofthis, tax deferral is normally used for longer 
term savings 

For example: Jane hasSI 00,000 to invest in a I 0% 
taxable or I 0% tax-deferred investment. 

Investment 
10 years 
20 years 
40 years 

10% 
Taxable 
S I 00,000 

191,000 
366,000 

I ,338,000 

10% 
Tax Deferred 

S I 00,000 
259,000 
672,000 

4,525,000 
Minus Income Taxes <0> <I ,493,000> 
Total after 40 years< I ,338,000><3,032,000> 

The nearly S 1.7 million dollar difference show the 
power of tax deferral over time. To get comparable 
results out of a taxable investment a person would 
need a 14.92 percent rate of return. 

Protecting Your Earnings 

Up to this point we have primarily discussed the 
effect of taxes on investment income, and what is 
available to help curb this problem. Taxation, as 
illustrated earlier, will not only affect investments 
but also greatly affect earned income. Typically, 
engineering firms offer a retirement benefit pro
gram called a 401 (k) plan This plan is designed to 
reduce taxable income and help save money for 
retirement. An employee may contribute a percent 
of wages which may be deposited without taxa
tion. Because these dollars go into the program 
before taxes, it reduces the employee's taxable in
come, thus reducing liability. Jane decides to de
posit five percent of her wages into a 40 I ( k) plan. 
The table below shows the effect on her income. 
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401 (k) Without 40 I (k) 
Gross wages $30,000 $30,000 
40 I (k) Contribution <I ,500> <0> 
Taxable Wages 28,500 30,000 
Taxes Withheld <8928> <9840> 
Take Home Pay $19,572 $20,160 

Jane putS I ,500 into the 40 I (k) plan, but her take 
home pay was reduced by only $588. The differ
ence is the tax savings on the S I ,500 contribution 
to the plan. 

Typically, an employer will match a portion of 401 (k) 
plan contributions. This match normally ranges 
from 25-50 percent of the contribution up to a 
specified percentage, usually 4-6 percent of the 
person's annual income. If Jane's employer 
matched 50 cents on the dollar up to five percent 
of income, Jane would receive $750 from the 
company in addition to the S I, 500 she contributed. 
The $2,200 would then be invested within the 
401 (kl. Taking into account the deductibility, 
employer match, and the fact that interest accu
mulates tax-deferred, first year returns of 80-90 
percent are possible within a 40 I ( k) plan. 

These benefits do have a price; the future use of 
those dollars. There is basically no liquidity in a 
401 (k) plan. Once a deposit is made, don't expect 
to use that money until you are 59.5 years old. 
Money can be withdrawn only for the following 
reasons 

I. Termination of Employment (If the money is 
not "rolled over" into another qualified retire
ment plan within 60 days it is fully taxable 
and subject to a ten percent penalty). 

2. Retirement 

3. Death 

4. Disability 

5. Financial Hardship 

A College Education (Taxable and subject 
to ten percent penalty) 
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B. Primary Residence (Taxable and subject 
to ten percent penalty) 

C. Medical Expense (Taxable and may be 

subject to ten percent penalty) 

A 401(k) plan is a great tool for retirement 
savings and tax reduction, but its lack of 
liquidity should certainly be a factor in de
termining the extent it will be used. 

Rent or Buy? 

Jane is faced with a dilemma; should she spend 
$400 per month to rent an apartment or should 
she buy a home? Purchasing a home can be a 
viable method for reducing your taxable income 
because interest payments can be deducted. For 
example, Jane could purchase a home for $85,000 
with a 30-year mortgage at 9.5 percent. She would 
pay S714 per month, which comes to $8,568 per 
year in mortgage payments. Of the 58.568 made in 
payments only $524 would go toward reducing the 
principal in the first year. This may sound discour
aging, but as mentioned earlier, interest payments 
can be directly deducted from your taxes. 

For example: 

Monthly Payments 
xl2 

Total Annual Payments 
Principal 
Interest Payments 
x33% 

Tax Savings 
Monthly Out of Pocket Expense 

5714 

58568 
<524> 
58044 

$2665 
$492 

This sounds great in theory, but the fact remains 
that a $714 check must be written out every month. 
To help ease the burden of these monthly pay
ments, Jane can add another exemption on her W-

4 form. thus decreasing the amount of taxes with
held. 

I have shared some ideas on how to minimize taxes 
on not only income, but also on investments. If 
Jane were to implement the 401 (k) plan, purchase 
a home rather than renting, and use tax-deferred 
or exempt investments. what would the net effect 

be? 

Before After 
Gross wages 530,000 530,000 
401 ( k) Contribution <0> <1 ,500> 
Mortgage Interest <0> <8,044> 
Taxable Wages 30,000 20,456 
Taxes Withheld <9840> <6,444> 
Rent <4,800> <0> 
Disposable Income $15,360 514,012 

Difference $1,348 

Jane invested S I 0,068 in a home and 401 (k) plan 
but her disposable income was reduced only 
5 I ,348. By taking advantage of tax-exempt and 
deferrable investments. Jane has no additional 
taxable income. She has maximized use of her 
money while minimizing taxation. 

I hope these ideas can give you an edge in devel
oping a personalized tax reduction strategy as well 
as an idea of what is available and how it works. 0 

Gary Gould is a financial advisor with the Principal Financial Group 
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10. Get your own Technolog T-shirt 

9. Beats writing for the Daily 

8. More money than you can possibly imagine (well, a few bucks, anyhow ... ) 

7. Access to high-tech equipment in plush new office 

6. Wow future employers 

5. Overload on stress 

4. Beats cheesy "Brady Bunch" reruns 

3. Good excuse to blow off homework 

2. Sneak previews of future Technolog's 

1. The thrill of seeing your name in print 

Yes, working for the Technolog will be an experience you'll never forget. We can use people with talent 
of any kind, so don't rule yourself out just because you can't write. In fact, we have people on staff with 
no talent at all. 

If you're interested in helping out, stop by our new office in Room 5 Lind Hall or call624-9816 and ask 
for Lee. 

~ ~ 

ow 1r1ng: 
Advertising Account Executives 

The Technolog is expanding their advertising department and is looking for motivated people 

to design promotions, set up a database, and bring in new accounts. Experience is not a must. 

First-year students and sophomores are preferred. 

Stop in at room 5 Lind Hall to pick up an application or call 624-9816 for more information. 

Application deadline: January 7, 1991 .. 



by Trtsha Collopy 

's "pie in 
'? 
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ecent years have not been kind to NASA's efforts at space 
exploration. After early successes with the Apollo and 
Gemini programs, the organization seems to have lost its 

magic touch and the public's confidence along with it. In the last 
two decades NASA has proposed massive, but ill-conceived, 
projects in an effort to maintain its funding at Apollo levels. 

The space station Freedom, the program intended to launch NASA
and the United States-into the 21st century, so far seems to be 
little exception. By 1989, five years into the program, the space 
station had already gone through "four directors, four agency 
chiefs, and 11 planning reviews," as well as several complete 
redesigns that year; further revisions were necessary this year 
after significant design flaws were discovered. 
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This uncertainty, added to recent NASA problems 
with the Hubble Telescope and the space shuttle 
fleet has made Congressional members seriously 
question their support of the $37 billion space 
station program. In July, the House of Representa
tives cut President Bush's budget request for NASA 
from $800 million to S 14 million. More recently, 
several members of various congressional appro
priations committees have said that the Space 
Station program should be scrapped altogether. 
Carolyn Townsend, a spokeswoman at NASA, says 

that in a worse-case scenario, NASA's budget 
could be cut almost entirely. 

The current situation does not leave much 
optimism for a program that started out 

with such high expectations. In 1984, Presi-
dent Reagan signed a bill authorizing NASA to 

build a space station. At that time, the purpose of 
the station was to further technological develop
ment in the areas of space science and microgravity 
research and to serve as a launching point for future 
missions to the moon and Mars. The program ad
vanced in 1987 when NASA completed an agree
ment with Canada, the European Space Agency 
(ESA), and Japan to share the costs and benefits of 
the space station. 

The original design envisioned by the U.S. and its 
international partners was a two-phase plan of 
construction and habitation. In Stage One, NASA 
would use the space shuttle to assemble the cen
tral 500-foot-long !-beam structure of the station, 
the solar panels that would provide the station's 
power, and two of the four modules attached to 
the central beam. One of the American modules is 
devoted to research, the other is for housing the 
astronauts attending the station. A mechanical arm 
contributed by Canada, 
as well as European and 
Japanese research 
modules, would also be 
launched during this 
stage of construction. 

During Stage Two, the 
central beam would be 
expanded into a rectan
gular structure which 
could house astronomical instruments and facili
ties to service satellites. In addition to their labo
ratories, the ESA would build an unmanned, free
flying module, and Japan would provide a remote 
observation platform for further research. 

Total costs were projected at S 16 bill ion for design 
and construction and S I 0 billion for assembly and 
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launch costs. Assembly was scheduled to begin in 
1995 and to be completed by 1999. 

Then the budget troubles began. When 1989 fiscal 
allocations cut the space station's budget by $400 
million, NASA scrambled to redesign the project 
extending the construction schedule and reducing 
the initial capabilities of the station without con
sulting its international partners. The Europeans 
and Japanese were dismayed to find launch dates 
for their modules delayed and the power available 
to their modules reduced to six kilowatts for the 
first eight months. 

Since then, the program has undergone several 
more reviews and redesigns as NASA has at
tempted to satisfy its international partners. As a 
result fiscal constraints and congressional doubts 
about the value of financing space exploration have 
increased at a time when social programs are on 
the chopping block. 

The program has currently been scaled back to a 
"level zero" stage. European and Japanese mod
ules will be launched earlier in the construction 
process, but the station will initially only house 
four astronauts, and power will still be cut in half 
until all the solar panels can be installed. NASA 
has also reduced the program by cutting design 
costs, using older, previously developed systems 
instead of pursuing the new technology which was 
to be one of the benefits of the system. For example, 
at Johnson Space Center, a hard space suit which 
would eliminate the extensive pre-breathing time 
required in current soft suits was being developed. 
This will now be scrapped. NASA also plans to 
save money in the short term by fueling the station's 
thrusters with hydrazine, a known technology, rather 

than proceeding to de
velop a hydrogen-oxy
gen fueling system 
which would offer bet
ter efficiency in the long 
term. 

Engineers have also had 
to cope with weight 
problems and predic
tions of 2,300 hours of 

Extra-Vehicular Activity (EVA) time necessary to 
maintain the station each year. Although a recent 
brief in Aviation Week and Space Technology reports 
progress on weight and power problems, "the 
hardware is now only 7% overweight and draws 8% 
too much power." Fundamental questions raised 
about the necessity of the space station program 
and the future of American technological leader
ship in space remain unresolved. 
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Because of the high expense of space research, 
alternative technologies are being developed on 
Earth. For example, many biomedical researchers 
are using the new technology of Nuclear-Magnetic 
Resonance (NMR) crystallography to analyze pro
tein crystals with unmatched detail. "There is cur
rently very little that can be cost-effectively manu
factured in space," agrees Ben Huset, president of 
the Minnesota Chapter of the National Space So-

Recent NASA problems with the 
Hubble Telescope and the space shuttle 

fleet have made Congressional members 
seriously question their support of the 
$37 billion space station program. 

ciety. There are also less 
costly options for 
launching these experi
ments, such as booster 
rockets. 

The National Academy 
of Science report pro
poses that the best ra
tionale for the space 
station is to undertake 
the research necessary 

to send humans to the moon or Mars. Just as 
President Bush has responded to these concerns, 
proposing a "Space Exploration Initiative" to es
tablish a base on the moon and send people to 
Mars, Congress abruptly cut funding from even the 
first stage of the Mars initiative. This leaves the 
space station foundering once again. 

Most scientists agree that the U.S. will lose an 
edge in space technology if it doesn't participate 
in the program. There is little doubt that programs 
to get humans into space, with space stations as a 
vital first step, will continue to be developed in the 
next several decades. "Eventually a space station 
will go up," says Waddington. "Humans will be in 
space in the near future," agrees Rod Nerdahl, di
rector of the Minneapolis Planetarium. The ques
tion that remains is whether we can afford to be 
among them. 0 
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Writer Profile: Trlsha Collopy 
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Trisha Collopy majors in Chinese, of all things. As we under
stand it, she aspires to master the language, travel to the land 
of the Great Wall, grow a goatee, and spend her days writing 
esoteric, deeply profound philosophy and smoking opium. With 
luck, we'll squeeze another article or two out of her before she 
leaves. 
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n July 20, 1989, the 20th anniversary of 
the Apollo lunar landing, President Bush 
proposed "a long range continuing com

mitment to space exploration" that included a 
space station, a Moon base, and a journey to Mars. 

Whether or not this ambitious program will work 
depends on Congress, and members remain di
vided over the issue. Those who believe in the 
Space Exploration Initiative (SEI) think it will pro
vide an excellent opportunity to keep America at 
the forefront of high technology. They hope to en
tice more students into science and engineering 
careers in the same manner that the Apollo pro
gram did in the 1960s. 

Such an endeavor would create an excellent op
portunity for cooperative efforts between the United 
States, the Soviet Union, and other countries, thus 
promoting international relations. Mars, which was 
once a dynamic planet with active volcanos and 
flowing water, could teach us much about our own 
environment. Why the Mars we see today is a cold, 
dry, and quiet planet may provide insight into our 
own looming environmental problems 

The technology needed to make the journey could 
have spin-off applications here on earth. One news 
magazine declared that the Apollo program "would 
have been a bargain at twice the price" and deemed 
it "the best return on investment since Leonardo 
da Vinci bought himself a sketch pad." Hopefully 
the Mars mission will enjoy the same success by 
improving the quality of life and creating new jobs. 

On the downside, many congressmembers feel that 
SE! is too expensive. During the 1960s Apollo pro
gram, the annual deficit ranged from $507 million to 
about $27 billion, a mere shadow of what it is today. 
From a purely scientific point of view, it is also argued 
that unmanned probes could perform similar experi
ments at lower cost and reduced risk to human life. 
Finally, it is felt by some that the space station, the 
Miss ion to Planet Earth (in which a series of satellites 
would monitor climate changes on Earth from orbit), 
the planetary probe program, and the existing space 
shuttle program are enough to guarantee NASA healthy 
funding through the 1990s. 
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Preparing for the Journey 

Mars, although hospitable compared to the rest of 
the solar system, is a hostile place for delicate 
humans to survive. The planet's surface tempera

tures vary from a warm 30° Fin summer to a brutal 
-200° Fin winter The thin atmosphere is equally 
harsh, and the surface pressure is so low that one's 
blood would boil without protection Dust storms 

are frequent and can last up to several months. 

Much of our current knowledge about Mars was 
obtained from Viking I and Viking 2, two probes 
that landed on the planet's surface, making the 

United States the first country to successfully land 
a probe on the surface of another planet Although 
on-board experiments found no life, the question 

remains whether or not life once existed there. 

Preparation for the trip to Mars will begin with an 
intensive exploration of prospective landing sites. 
Scientists, using data from the Mariner and Viking 
probes, can better select a target area suitable to 
the missions many goals The broad plains would 
be the easiest and safest place to land. The poles, 
where frozen water and carbon dioxide exist would 
be the place to look for 

evidence of climate 

long period is also a problem Planners must con

sider radiation from the sun, weakening of muscles 
(including the heart) due to lack of gravity, the 
psychology of isolation, and most seriously, weak

ening of the bones due to a process known as 
demineralization. Another obstacle is distance. In 
an emergency, astronauts in earth orbit can return 
within an hour The Moon is at most three days 

away Mars is considerably further, at best several 
months away. Thus, we will have to assemble 
structures in orbit develop propulsion systems, 
learn how to store and transfer fuels in orbit and 
most importantly develop a new technique called 
aerobraking 

In theory, aerobraking would allow an enormous 

savings in fuel expenditure In all previous flights, 
spacecraft approaching a planet have applied rocket 
power to slow and achieve orbit With aerobraking, 
however, the spacecraft would deploy a saucer

shaped heat shield: by dipping in and out of the 
outer atmosphere, atmospheric drag would slow 

the craft enough to park it in an orbit around the 
planet The theory has yet to be tested, and may 
prove extremely difficult to use. The slightest mis
calculation in the angle of attack could be disas-

trous. If the craft de

changes as well as I ife 

itself. The bottoms of 
extinct volcanos would 
be the place to uncover 
Mars' volatile history, 

while the dry water 
channels would be the 
place to look for insights 

On a 2.5 year trip, 8 people would 
require 75,000 pounds of food, water, 

and oxygen, assuming no allowance for 
showers or laundry. 

scends too steeply, it 
will burn up in the at
mosphere. If it's too 
shallow, the craft could 
skip back off into space 

beyond recovery. Sci
entists have tentative 

into Mars' watery past However, it is unlikely that 
any one site could answer such a myriad of ques-
tions. 

Assuming we do go to Mars, there are tremendous 
technical challenges to be faced. One problem is 
weight Each day the average person requires three 
pounds of food, five pounds of water, and two 
pounds of oxygen On a 2 5 year trip, 8 people 
would require 75,000 pounds of food, water, and 
oxygen, assuming no allowance for showers or 
laundry. Living in a space environment for such a 
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plans to drop several 

prototype heat shield 
shapes from an orbiting space shuttle to learn more 
about maneuverability, re-entry temperatures, and 
optimal size and weight 

The next step toward sending a person to Mars is 
to land a probe on the surface, collect rock samples, 
and return them to earth for analysis To achieve 
this, NASA is currently working on a plan called 
the Mars Rover /Sample Return mission. This mis
sion would involve two flights scheduled to arrive 
at Mars within a month of each other The first 
spacecraft carrying the surface rover, acts as a 
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communications satellite, while the second craft 
hauls the return sample system. The sample sys
tem descends to the surface, carrying the rover as 
well. Upon landing, the rover would range up to 
twenty miles from the return craft while carrying 
out the task of collecting rock samples The samples 
are then transferred to the sample craft, which 
blasts off and returns to an earth orbit The flights 
would also serve as an additional test bed for the 
aerobraking theory. 

Two Mission Strategies 

Once preliminary preparations are complete, there 
are basically two strategies on landing a person on 
Mars with different dates for possible completion 
of the mission 

If it is desired to get to Mars as soon as possible, 
then the best strategy is a manned sprint mission 
that could arrive before 2010 Each sprint mission 
would be conducted in two parts, one involving a 
cargo ship and the other being a crew transport. 
The cargo ship would arrive first with everything 
needed on the Martian surface. including the 
landing vehicle, surface habitat, exploration gear, 
and the ascent vehicle. It would also carry fuel for 
the crew's return to earth. Only after the cargo was 

safely in orbit around 

Some (scientists) don't want to go 6ack 
to the Moon because they feel the re~ 
sources found there might prevent 

investigating a far more interesting place: 

Mars would the astro-
nauts depart 

The crew transport ship, 
assembled and fueled 
in earth orbit, would 
leave with eight astro
nauts aboard. After an 
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Mars. 
eight month journey 

the manned craft would rendezvous with the cargo 
ship, and four of the crew would descend to the 
surface. After a short stay, the crew would leave 
Mars and return to Earth nearly six months later, 
making the total length of the trip 14-15 months. 

One advantage of such a scenario is the significant 
reduction in the volume of equipment that needs 
to be hauled into earth orbit. Also, by keeping the 
flight time to 15 months, there would be fewer 
concerns about space's debilitating effects on the 
astronauts. Furthermore, a sprint mission would 

allow the United States to put 
people on Mars by as early as 
2005. 

These proposa Is have been ex
tensively criticized as being 
Apollo-like. nationalistic mis
sions. Many scientists don't want 
a dead-end, plant-the-flag-and
stick-out-our-chests approach, 
but rather a long term effort that 
emphasizes the establishment of 
scientific bases for continuing 
operations Most long term 
strategies involve the Moon as a 
stepping stone toward Mars. 

There are two schools of thought 
on returning to the Moon. Most 
scientists recommend the es
tablishment of an outpost on the 
Moon where people could prac
tice skills for a Mars mission as 
well as conduct scientific ex

I• .u. 

periments The Bush administration supports this 
mission profile Another school of thought, which 
includes the likes of Carl Sagan, doesn'twanttogo 
back to the Moon because they feel the resources 
found there might prevent investigating a far more 
interesting place: Mars. 

Studies exploring a long-term mission to Mars en
vision chemically-propelled rockets sending people 
to the Moon as early as 2004. as well as a fleet of 
cargo ships with material for a Moon base. Con
struction crews would spend several years build
ing a home for scientists who will experiment with 
aspects of planetary habitation, life sciences, psy
chological effects. and group dynamics, exploita
tion of natural resources and exploration dynam
ics One important goal is to produce liquid oxy
gen from the lunar soil for use as a propellant. 

After several years, people would be ready for the 
next step toward Mars. A cargo ship would be as
sembled in earth orbit and equipped with all the 
gear to be sent to the Martian surface. It would 
perhaps be fueled with liquid oxygen from the 
Moon. As the ship approaches Mars it would drop 
off communications satellites, send robot probes 
to Deimos, and deposit equipment to make pro-
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pellant from the 
soil on Phobos. 

The astronauts 

would follow later, 

landing on the sur

face in 2014. 

In its 1988 report, 

NASA's Office of 

Exploration states 

that this approach 

"shows consider

able promise for 

scientific and ex

ploration benefits 

and opportunities 

as well as having 

the budgetary and 

policy advantages 

of a reduced and 

essentially con

stant requirement 
of resources." This 

concept is most 

likely to be the next step for NASA's manned pro

gram 

It still remains to be seen whether or not this na
tion will choose to go to Mars alone or with inter

national cooperation One thing is certain-if NASA 

gets the green light to put humans on Mars, it will 
mean a tremendously exciting adventure for the 

"technology people" that will make it happen For 

those who have their doubts, William Jennings 

Bryan once remarked that "destiny is not a matter 

of chance, it is a matter of choice. It is not a thing 

to be waited for, it is a thing to be 
achieved." 0 
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TE 
Writer Profile: Peter Gumulak 

Last spring, Peter Gumulak came to us a quivering mass of first
year student Initiation into the hallowed halls of authordom 
and a year in IT has thickened his chest and lengthened his 
stride. We even received uncorroborated reports that he was 
seen swilling beer, hollering obscenities, and pounding his 
chest at a Gopher hockey game. 
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by Loren Thomsen 

If UMD maintains its excellent reputation, many future students will 
choose the port of Duluth when charting their engineering careers. 

18 

several years as a UMD 
transfer student on the 1\vin-Cit
ies campus; I've successfully mu
tated from "zoo visitor" to "zoo animal." l 
learned early on that three distinct speci<::sstruggle 
for control of the University's wjJdkingdom: squir
rels, IT students, and CLA students. A friend once 
_told me that one of these species is ipt,e}ligent,;Trh 
not surewhich one she meant. Foolllardy squirrels 
are foundJlattened on the street; foolhardy IT stu
dents are found in cavernous, lecture halls trying to 
learn science and engineering from IT professors. 
It's hard to judge which is more unwise. 

Although life c;~ttb~ provides p~rverse plea
sure, I must copfess embarrassment~t having fallen 
captive here.Like many fellow students, I enrolled 
in IT f6r,qubious reasons: it was ;the closest to 
home, itW~~}~e biggest, and it was~he best known. 
I ignored the PQ$Sibility of findinga better educa
tion elsewhere. 

Given rr;iY discontent it's fair to ask why I ever left 
Ulvl:p,fn thefirstplace. Ah, the tale of my tortuous 
jcJ~rney from UNjD to IT isa story in itself. Not an 
interesting story; mind you, but, after suitable em-

bellishment, it will be immortalized lnthe cheesy, 
paperback novel L intend to,write someday. Until 
then, let mesay this: when.;! left UMD in May 
1984- fLat broke, a college dropout withal! his 
worldly belongings in a ru'sted Cheyy with Q9d 

brakes, on a collision course 
no engineering majors 

UMD. 

When Minn meering 
school," they tend t,o'':~·hink "IT" After all, it's the 
oldest largest.,best..:.:.known engineering school in 
Minnesota. However, w~ile IT remains the only en
gineering schooJ in thej1\vin Cities, it is certainly 
not the only program i~ the state, or even within 
the Unive~?,tY itself. ,t1h September 1984, a few 
~:smths after l had lfft the University's Duluth 
campus quietly entered into the engineering-edu-

business. 

To program at UMD 
are In size, for 
instance, clear. The engineering 
program at with several hundred 
students, while over 4000 students. 
Also, UMD does not offer a graduate program in 
engineering, while !Tdoes. Moreover. the campuses 
are~yit<2.?mer~f!:t"'TheUMDtampus is quiet open. 
and grassy, featuriw~ sce~i:c view of Lake Supe
rior. In contrast, the 1'win-Ci.fies campus is noisy, 
crowded,and, manywould just plain ugly. 

The most significantdiffereht:e.':petween the two is 
that IT revolves around resea:rth, while UMD re
volves around students. Scabrc:t'Anderson, dean of 
UMD's Collegeof Engineering (CSE), 
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points out, "In the last year, this college has won 
two national awards: one for the best advising pro
gram for a campus of this size, and one for an 
outstanding retention rate. We take a very personal 
interest in students. We work very hard to meet 
student needs." 

This doesn't mean research is nonexistent at UMD, 
just that it is de-emphasized. Anderson notes that 
professors recruited to UMD are happy with the 
balance between teaching and research. "If you 
come to a school like UMD, you have to want to 
teach. You have to enjoy students. And you have to 
plan an active research career. So it puts us be
tween the universities, which are totally research
oriented, and the teaching institutions. The pro
fessors we have feel they have the best of both 
worlds." 

"We put a big emphasis on quality in
struction for undergraduate students, and 

I don't see that changing." 
-Sabra Anderson 

Skeptical that such a balance could be struck at an 
engineering school, I recently drove ISO miles north 
to see UMD's program firsthand. The three engi
neering majors offered at UMD-computer, indus
trial, and chemical-put IT in perspective, provid
ing much food-for-thought about what engineer
ing schools can be and, perhaps, what they should 
be 

Computer Engineering: Chips, Software, and 
Systems 

UMD's oldest and best-known engineering program 
is computer engineering (CpE). Begun in 1984, 
computer engineering's enrollment has shot up 
from 26 to approximately 200 this fall. Accredited 
in 1989, the department now has ten professors. 

Though engineering, in general, is not easy, this 
program is definitely not for the faint-of-heart or 
weak-of-mind Rod Strumbel, CpE senior, says, 
"What's expected of you in the computer-engineer
ing program is a complete computer-science de-
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gree-practically-and a complete EE 
degree, along with a minor in math 
and a minor in physics So basically, 
you're really loaded down" Dr. Nazmi 
Shehadeh, department head, points 
outthat computer engineering is more 
inclusive than standard EE curricu
lums, containing "many courses on 
software engineering, as well as the 
architecture and operating systems for 
computers" Although software and 
architecture are important, Shehadeh 
says the program covers the entire 

Sabra Anderson. dean of UMD s College of 

Science and E11gineering 

spectrum of computer technology, from micro
chip design to fiber optic networking "Some stu
dents will do integrated circuit work, as well as 
communications work, networking, I and I inter
facing Our program gives background in both 
systems and devices." Additionally, the CpE De
partment will soon offer an EE major. 

Though small, the department's performance is 
impressive. According to Shehadeh, placement is 
running over 90C:{) for the past four or five years, 
with graduates finding jobs in the Twin Cities and 
across the nation. Starting salaries are roughly 
equivalent to those earned by EE majors-around 
$30,000 per year-though sometimes larger 
Shehadeh says, "Our relationship with industry is 
very good, in terms of providing them with good 
students and Jour receiving/ generous donations." 

Generous donations indeed the CpE 
department has received tens of thou
sands of dollars in cash and equip
ment from benefactors including Intel, 
Fluke, Hewlett-Packard, and Minne
sota Power, not to mention Cray Re
search. Recently, the National Science 
Foundation donated over a quarter
million dollar's worth of signal pro
cessing and data-acquisition equip
ment for instructional use. 

Strumbel testifies that the 
department's equipment is good and 
that students have access to it "The 
equipment is exceptional in my 
opmion ... . The lower /division /labs are 
kind of crowded, but, as you progress 
upward, the equipment is there to 
use ... and you have access to the labs 
pretty much around the clock." Dr. Nazmi Shehadeh. head of the Computer 

Engineering Department 



Industrial Engineering: Home of 
Hands~On Learning 

Dr. Alden Kendall head of the Industrial 

Engineering department 

Housed in UMD's new engineering 
building and blessed with new, state
of-the-art equipment, the industrial 
engineering (IE) program has also 
grown dramatically, from a dozen 
students in 1986 to approximately 
100 in upper division this fall. Dr. L. 
Alden Kendall, head of the IE De
partment, believes the labs-robots, 
advanced machine tools, and CAD 
systems-are a strength of the pro
gram. "Our labs here are as good or 
better than some of the labs I've had 
association with at major universi
ties. That's one of the benefits of be
ing a new program; you can put into 
your labs better quality equipment 
than some of the programs that have 
been around 40 years." 
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IE is most similar to mechanical engineering in 
curriculum, Kendall states, but it also emphasizes 
courses in efficient use of an organization's labor, 
materials, and machines. In fact, Kendall says, "Our 
industrial-engineering program could really be 
classified as industrial/manufacturing, because 
manufacturing is a strong emphasis." 

"There's real good industrial experience on our fac
ulty, either in their research efforts or in their expe
rience,'' Kendall adds. 'Tm pretty sure that every
body on our faculty, at one time or another, has 
had employment as an engineer. Most of the re
search being done right now is being done in co
operation with industries-solving problems in
dustry has posed." Kendall aspires for his depart
ment to make a significant contribution to manu
facturing companies in northeast Minnesota. "I 
want to see our department become a technology 
player in the northeast Minnesota Arrowhead Re
gion, in terms of what we can do for small- and 
medium-sized industr]ies]." 

Perhaps as a result of faculty experience and the 
available lab equipment Kendall emphasizes, "We 
have a very applied program. There is good oppor
tunity for hands-on learning." Jeff Vangsness, IE 
senior, agrees, citing the importance of lab facili
ties. "I think they're fantastic. l think that's the 
strength of this program: ]the] excellent selection 
of equipment. It's easy to access, and students are 
actually encouraged to use it. It's a real hands-on 
atmosphere." 

Chemical Processing Engineering: Students 
React Well with Small Program 

Though small and least well-known, the chemical
processing engineering (ChPE) program seems 
most remarkable. Begun in 1986 and accredited 
with high marks in August of this year, the depart
ment currently has 6 professors and 29 upper-di
vision students. 

Dr. Dianne Dorland, department head, has been at 
UMD since the department's beginning, bringing 
14 years of industry experience with her. Dorland 
states that in spite of its unusual name, "chemical 
processing engineering," the program is a traditional 
chemical-engineering program. "We just happen 
to have a name with 'processing' in it, and ABET 
[Accreditation Board for Engineering Technology] 
has recommended that we drop the word 'pro
cessing' to avoid confusion. Our students are hired 
as chemical engineers." 

Nonetheless, Dorland is careful to distinguish the 
mission of UMD's program from that of the IT's 
highly-respected ChernE program. "IT is excellent 
in engineering science. They have excellent re
search, marvelous facilities, [and they're] well 
funded. Their graduate program is "number one" 
in the country." In contrast. Dorland says, "We tend 
to turn out a bachelor's-degree student who has 
the knowledge necessary to begin work as ... an ap
plied engineer immediately. And that's heavily re
lated to the fact that most of our faculty have in
dustrial experience." 

As in the other UMD engineering departments, the 
lab equipment is brand new. Rather than large, obso
lete systems handed down by industry, the instruc
tional equipment 
is scaled-down 
versions of appa
ratus currently 
used in the field. 
Furthermore, ac
cording to Brett 
Ballavance, ChPE 
senior, the de
partment's labs 
and computers are 
not locked away 
from students. 
"The labs are al
ways open. [We 
have] excellent 
computer facili
ties, and we have 
access to them all 
the time, 24 hours 
a day." 

Dr. Dianne Dorland. head of the Chemical 

Processing Engineering Department 



Ballavance lauds the quality of instruction in the 
ChPE department, "It's a fabulous faculty. They'll 
bend over backwards to help you, and I think that's 
the key to this whole program. You can get help 
at any time. They'll put their work aside and 
help you." 

There is little doubt that UMD is turning out 
chemical engineers that industry craves. UMD 
graduates have found jobs in paper and chemical 
companies throughout the nation, including 
Georgia Pacific, Champion Paper, Conoco, and 
Texaco. The performance of graduates in the field 
has established a good reputation for UMD's young 
program. According to 
Dorland, "The best 

seriously, due to limited industry in the Duluth 
area, many students have difficulty finding intern
ships and summer jobs in their field. 

Somewhat ominously, research is on the rise at UMD, 
increasing the possibility that it will become more like 
IT during the coming decade. Dean Anderson wants 
UMD's engineering programs to grow, but says that 
research contracts would have to fund such growth, 
given the lack of money within the University itself. 
Asked if such an emphasis on research won't ulti
mately compromise UMD's teaching mission, Ander
son acknowledged, "I can look at other schools and 
see where that is a problem. But we put a big empha-

sis on quality instruction 
for undergraduate stu

feedback we've had 
from industry so far is 
the fact !that] they call 
up the next year and 
say,'How many are 
you going to have for 
us this year? We want 

/lOur labs here are as good or better than 
some of the labs I've had association with at 

dents, and I don't see 
that changing." 

major universities." 
--Dr. L. Alden Kendall 

By any measure, UMD 
is off to a good start 
and provides many 

everything you've got.' 
Industries that have hired our students want more." 

All Things Considered 

Regrettably, UMD students face some of the same 
problems as IT students, or worse. For instance, 
lower-division calculus, chemistry, and physics 
lectures are just as large as those in IT. Registra
tion for lower-division courses can be just as much 
of a headache for UMD students as it is for IT 
students. And, due to small enrollment, upper
division courses are not offered as often. More 
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students with a wel
come alternative to IT. 

Jeff Vangsness, IE senior previously quoted, is liv
ing proof. Intending to transfer to IT after complet
ing the pre-engineering program offered at UMD, 
he decided to stay after meeting some IE faculty 
members. "I don't regret the decision at all," says 
Vangsness, adding, 'Tm going to be sorry to leave 
this place. It's been a good experience." 

Meanwhile, back at the "zoo," the squirrel popula
tion is growing, and the IT student population is 
shrinking. Administrators interested in reversing 
this trend have much to learn from UMD. 0 

TE 

Writer Profile: Loren Thomsen 

Loren. EE senior. was last year's Technolog editor and is now an 
underground force at the magazine. Before coming to the 
magazine, he was a highly-esteemed cookie engineer. In fact. 
every Keebler "Magic Middle" cookie has a little Loren Thomsen 
in it. 
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Is garbage incineration too hot 
to handle? Learn more about 
this heated topic. 

Dakota County residents say there is a stench in 
the air reeking unmistakably of the Dakota 
County Board's answer to handling garbage in 
their area: a garbage incinerator. 

Residents say NO to the proposed incinerator. 
"We don't believe the alternatives have been 
explored enough to warrant the building of an 
800 ton-per-day garbage incinerator," said Dee 
Richards, co-director of the Dakota County 
Citizens Against the Burner group. The Minne
sota Attorney General's office agrees with the 
group. Richards said influence from the Dakota 
County group recently prompted the Attorney 
General's office to stall the new incinerator's 
building permit by requiring the Minnesota 
Pollution Control Agency (MPCA), the agency 
responsible for issuing the permits, to explore 
alternatives to the incinerator before granting the 
permit Richards said this is the first time a 

Rick Grubb, Hennepin 
County Resource 
Recovery Facility 

Frank Hornstein, co
director of Clean Water 
Action 
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proposed incinerator plan might be cancelled. 
Until the Attorney General's office intervened 
there were no checks and balances on the 
permitting system, she said. 

Landfills vs. Incinerators 

Historically, landfills have been the primary 
solution for solid waste disposal. The garbage 
truck comes on its scheduled day of the week, 
hauls garbage to the landfill, and dumps it But 
there is more to solving the solid waste crisis. The 
solution is neither as quick nor as easy as putting 
the trash in the dumpster or out on the curb. 

In 1980 the state legislature passed the Waste 
Management Act The act stated that groundwa
ter (the source of our drinking water) must be 
protected from contamination by reducing the 
amount of garbage sent to landfills. The act also 
established priorities for managing solid waste. 
Topping the list were waste reduction (reducing 
the amount of garbage generated by modifying 
packaging guidelines) and re-use. Composting, a 
method of reusing vegetable matter, and recy
cling were listed as the next priorities. Incinera
tion and landfills were at the bottom of the 
disposal priority I ist 

"People are basically saying that it's burning or 
landfilling, implying that you will not landfill if 
you burn Well, you can't burn everything," 
Richards said. Despite the limitations of burning, 
it was Hennepin County's answer to the disposal 
problem. When the state legislature required 
alternative methods of waste disposal to be 
explored, the county began planning for the 
Hennepin County Resource Recovery Facility 
(alias, the garbage burner). Some residents think 
it was a hasty decision 

"On the surface it's a quick-fix solution to a bad 

1 

problem," said Tom Moue!, an opponent of the 
downtown garbage burner. Although the beauti
fully-landscaped facility, located on North Sixth 
and Seventh streets in downtown Minneapolis 
looks harm less, opponents of the burner think 
the facility is a band-aid solution that creates 
more problems than it solves. "We're not solving 
the landfill problem; we're just creating a new 
one," Moue! said. 
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According to burner 
advocates, incineration 
reduces waste to 90% 
of its original size. 
However, opponents 
still argue that it is a 
poor solution. "We 
don't want to bury 
garbage yet we have to 
bury its by-product
ash," said Frank 
Hornstein, co-director 
of Clean Water Action, 
an environmental 
organization working 
with the Dakota 
County group. 

Rick Grubb, facility 
manager at the 
Hennepin County 
Resource Recovery 

24 

Facility, feels the plant 
is an idea who's time 
has arrived. "You're 
taking a throwaway 
product. converting it 
into usable electricity 
and conserving natural 
resources in the 
process," said Grubb. 

Solid waste became a 
more immediate 
problem in 1989 when 
the legislature ruled 
that beginning in 1990 
it would be illegal to 
dump unprocessed 
garbage into landfills. 
So, garbage incinera
tion has become the 
band-aid solution to a 
growing problem 

"The priorities are 
upside down. All the 
eggs are in the 
incineration basket 
clearly at the expense 
of a much more doable 
recycling program," 
Hornstein said. 

Despite the low 
priority of landfills as a 
disposal option in the 
Waste Management 
Act the legislature 
required each county 
in the state to choose 
four possible landfill 
sites in an effort to 
force them to deal with 
their solid waste. In 
1984, an estimated 
two-thirds of the 

existing landfills in 
Minnesota were 
already contaminated 
and the counties had 
not come up with 
landfill alternatives. 
Amending the Waste 
Management Act in 
1989 was the 
legislature's way of 
forcing counties to 
explore other alterna
tives. 

Then and Now 

In 1984 Hennepin 
County was a I ready 
looking for a site in 
Minneapolis to build a 
waste-to-energy plant 
more commonly 
known as a garbage 
incinerator or burner, 
and the legislature's 
deadline gave the 
county the green light 
to continue its search. 
The search was not an 
easy one. For nearly a 
year the county and 
the city disagreed over 
12 possible locations. 
They settled on a site 
near the river, only to 
have public opposition 
render the location 
inappropriate. Finally, 
in December of 1984, 
the downtown site was 
agreed upon and in 
1985 Blount Inc was 
contracted to build 
and operate the 
facility. The MPCA 
granted the building 
permit for the facility 
in 1987 and in October 

of 1989, the plant 
began operating. 

Now, one year later, 
the plant burns a daily 
average of 1 ,000 tons 
of garbage and 
generates a net of 33 
to 34 megawatts of 
power, enough to 
power 40,000 homes. 
Both figures meet the 
projected levels for the 
faci I ity. 

However, the incinera
tor's first year of 
operation could hardly 
be described as 
smooth. The plant has 
gone through public 
image problems, 
permit violations due 
to unsafe plant 
emissions, and ash 
disposal problems 
"For a lot of people the 
plant is a symbol that 
our society is too 
wasteful-a symbol of 
what the real problem 
is. And if you talk 
about the importance 
of recycling no one 
shows up, but when 
you talk in front of our 
smokestacks, all the 
media shows up," said 
Steve Platisha, 
environmental 
coordinator at the 
Resource Faci I ity 

"It's hard to disagree 
1 00% with those 
opposing the facility 
because no plant has 
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programs, such as 
more extensive pickup 

zero emissions and (e.g., inc! ude apart-
people are genuinely ment buildings, etc.) 
concerned. That's not and more items to be 
all bad," Platisha said. recycled should also 
He said the plant is be mandatory. 
really a transitional 
way of eliminating Plant personnel 
waste and there will be disagree that the 
a time when we won't incinerator interferes 
need incineration. with recycling pro-

grams. "We're not 
Clean Water Action's forcing people to 

Hornstein advocates throw away their 
mandatory recycling as recyclable material. 
an alternative to The purpose of the 
incineration. He says plant is to reduce in 
the mandatory size what people throw 
recycling guidelines away. It is a way to deal 

should include every more safely with the 
household, individual generated waste than 
and industry. Greater landfills," Platisha said. 

expansion of recycling 
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How Safe Is It? 

Safety was an issue 
last December during 
one of the initial 
pollution control tests. 
During the test. 
mercury levels were 
recorded at three 
times the .002 ppm 
levels (level is desig-
nated by the permit). 
According to a Twin 
Cities Reader article, the 
incinerator's mercury 
level was greater than 
the amount of mercury 
that would fit inside 
the typewritten letter 
"o," which is enough to 
cause a fish advisory in 
a medium-sized lake. 

According to Lew 
Chamberlain of the air 
quality division of the 

MPCA it only takes 
three button batteries 
(the kind used in 
calculators and 
cameras) per ton of 
waste to surpass the 
incinerator's mercury 
standard. Although 
Chamberlain said he 
isn't sure button 
batteries caused the 
high level emissions, 
Minneapolis started a 
button battery collec-
tion program last 
December. He specu-
lates a large battery 
may have caused the 
high emission levels. 

In a recent interview, 
Grubb said current 
mercury emissions, 
which are tested every 
three months, are 

averaging .0003 ppm 
"There is a real 
misunderstanding of 
how tightly regulated 
this plant is," he said. 
The Hennepin County 
plant has the strictest 
emission standards in 
the nation. "Environ
mental standards are 
much more stringent 
for resource recovery 
plants than for other 
forms of electricity," 
Grubb emphasized. 

Despite mercury 
emissions below 
required levels at the 
Hennepin County 
burner, Chamberlain is 
concerned about the 
volatile nature of 
mercury. "We're 
looking for more 
information on 
mercury emissions 
before we grant the 
permit for the Dakota 
County Incinerator
options such as using 
a carbon filter with a 
dryer system," he said. 

Other incineration 
problems have been 
listed as toxic emis
sions; dioxin, furan. 
lead, HCL (Hydrogen 
Chlorine Gas) emis
sions which release 
chlorine, a component 
in the disappearance 
of the ozone layer, and 

NOX. 

And then there's the 
question of what to do 
with the by-product of 
burning-ash. Dis-
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posal problems 
delayed the burner's 
operation by two 
months last year. 
Bottom ash (ash that 
drops to the bottom of 
the burners) and fly 
ash (ash caught in the 
stack by a vacuum-like 
mechanism) must be 
disposed of in special
ized facilities for this 
type of hazardous 
waste. 200 tons of ash 
is produced at the 
plant daily and the 
county is required by 
contract to find a 
disposal site for it. The 
ash is currently being 
shipped to a facility in 
joliet, Illinois. 

Tests have shown 
levels of lead in the 
ash that exceed federal 
drinking water stan
dards by 160 times 
and exceed federal 
hazardous waste 
standards by 60 
percent. Grubb said 
the Illinois landfill is 
able to prevent any 
leachate from the ash 
by using a thick layer 
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of clay and a synthetic 
liner to trap any 
leachate water and 
then draining this 
water into an appropri
ate container. Regula
tory concerns in 
Illinois have caused 
the county to investi
gate sending the ash 
to a disposal site near 
Minot North Dakota 
and to find ways to 
reuse the ash. 

However, the plan to 
reuse the ash has been 
delayed Officials 
proposed to pave a 
I ,000 foot section of 
road in Dayton, 
Minnesota with 
asphalt mixed with 
pellets made from 
.garbage incinerator 
ash. Public opposition 
of the project in 
Dayton was over
whelming. In late 
August, the MPCA 
announced it would 
delay the project 
because new lab tests 
on the proposed ash 

pellet indicated that 
chromium can leach 
from the pel let at 
levels slightly above 
the highest state \eve\ 
of drinking water 
.guidelines. Legislation 
passed in 1989 
required Hennepin 
County to develop a 
demonstration project 
using the ash in a 
roadway. In addition, 
the MPCA was told to 
issue a permit for the 
project. 

Meanwhile, as the 
mounds of .garbage 
.grow in Dakota County, 
the fight to jump off 
the burner bandwagon 
continues. "Not one 
shovelful of dirt has 
been turned. There's 
still time and we're not 
stopping our efforts. 
We're very happy about 
the Attorney General's 
statement," Richards 
said. 

While it may be true 
that the Hennepin 
County Burner is a 
transitiona \solution, 
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Dakota County could 
be the place to try a 
transitional recycling 
program Dakota 
County residents, who 
already recycle at the 
highest level of any 
county in the state, 
could break new 
.ground by stopping 
another band-aid 
solution to a long-term 
problem. :1 
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Turning Your Trash to Ash Not Everything That Comes Out Is Bad 

The incinerator turns water into steam, 
and while most of this is used to 
generate electricity, Hennepin Country is 
also working on a project to sell the 
rernai nder to downtown users for 
heating As Jackson points out, "If the 
price of oil continues to rise, steam will 
become a more and more attractive 
alternative." 

by Darin Wmling 

Commissioned by Hennepin County and 
built by Blount Energy Resource 
Corporation of Alabama, the burner is 
both a large incinerator and small power 
plant rolled into one From its central 
location, on the site of the former 
Greyhound bus garage, it can handle 
one third of Hennepin County's trash
about I ,000 tons of garbage a day or 
365,000 tons per year Another 626,000 
tons is recycled, cornposted, and hauled 
to other waste faci I ities 

The Incineration Process 

Here is a brief overview of the incinera
tion process 

1. Between 200 and 250 trucks enter the 
receiving room each day and tip their 
trash into the plant's storage bunker. 

2. The trash is lifted out and dumped 
into the hopper before being forced into 
the furnace 

3. Burning garbage turns water into 
steam that drives electricity-generating 
turbines and provides heat for down
town businesses. 

4. Heavy bottom ash falls through the 
gri lied floor to the recovery system, 
where magnets collect ferrous material 
mixed into the trash. The remaining ash 
falls into an ash repository beneath the 
plant. 

5. Lighter fly ash is blown 
through a scrubber that 
sprays a calcium compound 
on the escaping gasses; this 
binds with some of the 
pollutants and removes them 

Receiving Area 
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from the air The rest of the fly ash 
passes through three large fabric filters 
called "bag houses." The residue 
collected by the scrubber and the bag 
house is returned to the ash repository 
by conveyor belts. 

6. Flue gasses pass through the plant's 
stack and into the atmosphere 

7. Ash is hauled from the repository, by 
covered trucks, to a landfill in Joliet, 
Illinois 

What Goes in Must Come Out 

According to Carol Andrews, head of the 
Minnesota Pollution Control Agency's 
ash disposal program, only 25cYc) of the 

mass entering the burner is collected 
while the rest escapes as fly ash and gas, 
which, as in most combustion pro
cesses, consists mainly of CO~ and 
steam. Nevertheless, according to Ann 
Jackson, head of the MPCA's air quality 
board, significant quantities of pollut
ants are ern itted each year 

However, "the plant is currently operat
ing at or below its rated limits: /fly/ ash, 
for example, is only emitted at 50CYo of its 
rated limit," Jackson said, adding "NO\, 
CO, CO,, and HCI are constantly 
monitored as they leave the smoke
stack." 

Refuse Bunker 

The burner generates 35 megawatts of 
electricity worth approximately S I 0 
million annually This is purchased by 
NSP and provides enough energy to 
power 40,000 homes year round. 
However, according to Andrews, the 
burner is a breakeven operation, neither 
sustaining a large loss nor generating a 
large profit. Jackson says the plant 
recovers I 0 to 15 tons of ferrous material 
per day and gives it to recyclers; this 
takes it off the hands of the plant and 
the recyclers receive free material. "It's a 
good situation for both sides," she said 

. ., 
Darin Warling fans. please relax He will write a 

complete article for the magazine before the year 

is out. In fact. we will be releasing a special 

limited-edition Darin Warling issue 

(autographed cupies available) in the near 

future 
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Those Darned. 
Zebra Mussels 
by Matt Kirkwood 

About five years ago a visitor from 
Europe came to Lake St. Clair. The Great 
Lakes region normally welcomes 
tourists, but this visitor decided to hang 
around, be fruitful, and multiply. And 
multiply. ln fact, these creatures can 
increase their numbers by an order of 
magnitude each year and biologists say 
that females can produce as many as 
40,000 offspring per gestation. 

The oh-so-fertile visitor is the zebra 
mussel, a fingernail sized mollusk 
named for the alternating black and 
white stripes on its shell. Zebra mussels 
attach to hard surfaces and are infesting 
the Great Lakes. The pesky little crea
tures most likely traveled from Europe in 
the ballast water of a ship 

These eco-invaders present many 
problems to the region. They feed on 
plankton, the lowest member of the 
local food chain. lf the plankton supply 
is significantly decreased, all other 
aquatic life in the lakes could be 
dramatically affected. Commercial and 
game fishing could be devastated. 

The population has been found to be as 
high as 10,000 mussels per square 
meter. Such dense populations clog 
water inlets used by local industries. 
Low concentrations of chlorine kill the 
mussels, but they still must be me
chanically removed. Such removal is 
extremely costly. 

The mussels spread quickly and some 
scientists fear that the mussels could 
infest the Mississippi river and sur
rounding waterways with frightening 
consequences. Because they can attach 
themselves to objects like boats and 
even birds feet (!),their spread may be 
inevitable. According to Ronald Griffiths, 
an ecologist with the Ontario Ministry of 
Environment, "There's no stopping 
them." 0 

A Little Light 
News 
by Brian Neurauter 

This fall, a group of lT students joined 
the ever-growing ranks of solar car 
enthusiasts. Rising fuel prices aren't the 
only reason for the sudden interest, 
though. While colleges around the 
country are using only innovative design 
techniques and the sun's energy to 
power single and double-passenger race 
cars, the University of Minnesota has yet 
to enter the field of competition. 

That may change, however, as the 
University's first solar car is currently in 
the planning stages. Students from most 
majors in lT are combining their efforts 
to work on the project. lf all goes as 
planned, the first solar car will be 
complete two years from now, in time 
for the next GM Sunrayce. 

ln anticipation of things to come, a 
group of twenty-two University students 
recently visited Mankato State Univer
sity, the only university in Minnesota 
with its own solar car, the Northern Lignt. 
Mankato's car participated in the 1990 
GM Sunrayce, and finished 16 of 32 
entrants. Nof'thern Light holds another 
record as well; it was the first solar car to 
attempt the 12.42 mile climb up Pike's 
Peak, altitude 14, II 0 feet, in a 1:03:48 
running time. 

The success of the Northern Light, a car 
entirely designed by MSU students, 
gives University students hopes that 
they too can build and compete a "car of 
the future." 0 
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iosphere II 
by Joyce Rajendran 

On December 5th of this year, eight people 
will embark on a journey of sorts, a journey 
concerned not about "where" but about 
"how long." 

Eight people will spend two years confined 
to the 2.5 acres of Biosphere II, a self
supporting system based on the Earth's 
natural ecosystem. 

Inside, the occupants hope to discover new 
ways to combat the pollution problem and 
to stabilize the Earth's troubled environ
ment. Information gathered about working 
within confined areas over prolonged 
periods of time will be invaluable for future 
space missions, also. 

There are two major sections in Biosphere 
ll. one for humans and the other for 
wildlife The human area will house the 
living quarters, office and laboratory spaces 
, and recreational facilities. The wildlife area 
will house 3800 varieties of plants and 
arrimals which will be contained in mock
ups of a tropical rain forest. a savannah, a 
desert an ocean, and salt and fresh water 
marshes. 

The sphere is completely self-sufficient. 
Carbon dioxide and oxygen will be 
exchanged by the plants and animal life 
Microbes will be used to break down 
wastes. And filters will be used to purify 
the water and air. There are even accom
modations for a child, should the need 
arise. 

The only links to civilization will be 
electricity, telephones, and computer lines. 
Other than these few amenities. Biosphere 
II is completely sealed off from Earth. 0 
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SfXIce Spinoffs 
Clrcle the World 
by Alice Chen 

Have you ever wondered how the 
Dustbuster, scratch proof eyeglass 
lenses, and vacuum food packaging 
came into being? The "Space Spinoffs" 
exhibit at St. Paul's Science Museum of 
Minnesota showcases commercial 
innovations that resulted from space 
research. The items were selected from 
more than such 30,000 products 
produced since the space program 
began. Supercushioned tennis shoes, 
Videodisc players, and superconductivity 
are among I 00 items on display 

Illustrations by Joe Pocrnich 

The exhibit will be open until Jan. 6, 
1991. The Science Museum is located on 
I Oth and Wabasha in downtown St. Paul 
and entrance fee is $4. Call (612) 221-
9488 for more information. CJ 

Five/ Six/ 
Se en/ 'ght/ 

e n/t 
Think/ We 
Demonstrate I I I 

by Lee Klancher 

On October 23, a group of protestors 
gathered inside the Placement Office in 
Lind Hall to protest Shell Oil Company 
Shell was interviewing students and the 
protestors apparently felt that Lind Hall 
was the proper place to voice their 
frustration with the situation in the 
Middle East The group repeated chants 
of, "Oil's not worth dying for," and (our 
personal favorite), "Shell, no, we won't 
go. 

Shell is undoubtedly making piles of 
money due to oil price increases that 
were a direct result of Iraq's invasion of 
Kuwait. No one took the time to point 
out to the group that Shell Oil, of all 
companies in this country, would be the 
last to advocate American involvement 
in the Middle East. In fact. Shell has and 
will continue to benefit from an endan
gered oil supply. 

The police came, and the protestors 
marched out of Lind Hall. chanting, 
"One, two, three, four, we don't want 
your oil war.'' 1.'1 

29 



iversions 

Caption Contest 90 Winners! 

Our Fall Caption Contest was a close one. 
There were two obvious winners, and yet 
the staff could not choose between them. 
Thus, we turned to the help of the U S. 
Treasury Department for the winner 

First Place: "Now say AHHH!" 
(Vasanth Siuan, EE junior) 

Second Place: "Our business is designing precision lefse-rollers" 
(Mike Thorad, ME Masters) 

Vasa nth wins MacWrite II or S25, and Mike wins a Technolog T-shirt. 
Thanks to all who entered. 

Space Rock Trivia Quiz 

How well doyou know rock music? More specifically, how 
well do you know rock music pertaining to space? 

1. Name three groups and three songs that have "star" in 
their name. 

2. Name three bands that have used spaceships for 
stage sets? 

Given the lyric below, name the title and perform
ing artist. 

3. "We headed for theirstarship and sailed into the 
skies. 

4. "I hope my legs don't break, walking on the moon." 

5. "Mars ain't nokinda place to raise a kid, in fact its 
cold as hell." 

6. "Am I floating in a tin can?" 

7. What well-known rock group sang a song about a 
space shuttle launch called, ,;Countdown." {Hint: The band 
consists of only three members and the album cover 
features a black and white dog sitting next to a bright red 
fire hydrant) 

8. For extra credit what band had a hit song ca !led. 
"Why Me?" The song was about a man sent into space and 
was a top 40 hit in the early l980s. 

-----------

"I don't care what he did with your 
dehydrated granola snacks, jenkins! You 

let go of that lifeline this instant!" 

Trivia Quiz Answers 
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Invest in your future ...... 
explore a career with Cargill 

Cargill is a privately held. international agricultural 
and industrial processing company. Our 
businesses range from commodity merchandising 
to poultry and beef processing, and from flour and 
steel mills to feed, seed and fertilizer sales. 

We offer entry-level engineering positions that 
blend engineering expertise. production 
management and supervision. Our engineers 
become managers of production departments or 
engineering projects, with opportunities to 
become operations managers of production 
facilities. 

If you would like to learn more about engineering 
opportunities at Cargill. contact: 

Mickey Wilson/PRG #2 
Cargill Incorporated 

P.O. Box 9300 
Minneapolis, Minn. 55440 

Cargill is an Equal Opportunity Employer 

IF YOU'RE THINKING 
SCIENCE OR 

ENGINEERING, THINK 
AIR FORCE ROTC. 

College is where your edu
cation in science or engineering 

reaches new heights. 
Air Force ROTC can take that education 

even higher - into satellite, laser or other 
technologies that become the focus of your 

career upon graduation. You may also qualify for 
two- through four-year scholarships that help defray your 
college costs and provide you with $100 each academic 
month tax-free. 

If you're thinking technology, think Air Force 
ROTC. Call 

Dept. of Aerospace Studies 
(612) 626-2279 

Leadership Excellence Starts Here 



Lisa Salley is a born problem-solve~: 

An equal opportunity employer. 

isa Salley has what it takes to get to the root of a problem. Tenacity. A 
keen sense of observation. The qualities of a good detective-which at 
times she is. 

Like the time she solved the mystery at a GE Lighting Plant. Customers 
were complaining of excess static in lamp components. Lisa's hard-nosed 
detective work got to the source of the problem. 

Why did Lisa succeed where others failed? She brought more than a new 
pair of eyes to the puzzle. She brought a determination that she would solve 
the problem. 

If you're at all like Lisa, GE is full of opportunities for you. Opportunities 
to develop not only your technical skills, but also problem -solving skills 
that can point the way to leadership. 

Because at GE, leadership is what it's all about. In technology. In manage
ment. In 13 diverse businesses that span the globe. 





HOW TO 
ENRICH 

YOUR EDUCATION 
BY$1,200 

A MONTH. 
If you're a math, engineering or physical 
sciences major, you could be eaming 
over $1200 a month during your junior 
and senior years. 

This excellent opportunity is part of 
the Navy Nuclear Propulsion Officer 
Candidate Program. It's one of the most 
prestigious ways of entering the nuclear 
field-and rewarding, too. You get a 
$4,000 bonus upon entrance into the 
program, and $2,000 more when you 
complete your Naval studies. 

You also receive a year of paid 
graduate-level training that's the most 
comprehensive in the world. And you'll 
acquire expertise with state-of-the-art 

nuclear reactor and propulsion plant 
technology. 

As a Navy officer, you' II lead the 
adventure while gaining high-level expe
rience that will help make you a leader in 
one of the world's high-tech industries. 

In addition to the professional 
advantages, nuclear-trained officers get 
an unbeatable benefits package, 
travel opportunities, promotions and 
a solid salary. 

Find out more about the Navy 
Nuclear Propulsion Officer Candidate 
Program, and make your education start 
paying off today. Call Navy Manage
ment Programs 1·800·247-0507 

NAVY ~OFFICER. 

LEAD THE ADVENTURE. 
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9 Biological Warfare: More Death for the Dollar 
by Trisha Collopy 
Nuclea r wea pons are the trad itional instruments of Armageddon, but when 
it comes to killing millions of people. biologica l tox ins are the barga in of 
the century . 

15 The Heat Is On 
by Dennis VanDenBerg 

The globe is wa rming, the polar ice caps are going to melt, and the conti
nents will be fl ooded with sea wa ter. Or. maybe not. Our writer takes an in 
depth look at the controversy surrounding global wa rming 

18 Scientists Search for the Meaning of Life 
by Diana Kenney 
What is a human being? An easy question. right? To resea rchers with The 
Human Genome Pro ject, a massive scientific resea rch pro ject devoted to 
the definiti on of humanity, the answer is not so obvious. 
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d.itorial 

Saddarn Hussein, the Draft, cmd You 
As we come closer and closer to war in the Middle East the 
motives for action become less and less clear. 

W e are on the fringes of ou r generat ion's 
first war. January 15, 199 1. is the 
deadline for Saddam Hussein to back 

off his invas ion of Kuwait President Bush is 
beating the drums of wa r and the pul se of the 
country pounds. "War. glorious wa r' " The military 
itches to try out its newest bombs, tanks, and 
planes Polit icians prepare dramatic speeches 
and dream of ticker-tape parades The media 
lusts for Pulitzer Prizes and skyrocketing rat ings 
The masses forget domestic troubles and 
imagine the booming 
economy of the Ameri
ca n wa r mach ine. And 
thousands of people. 
perhaps even you or me. 
have feveri sh nightmares 
of fighting in the sand 
and com ing home as 
rotting corpses zipped 
in green plastic bags. 

If you and! don't fight 
this war, then our fri ends and co ll eagues will The 
generat ion that takes us to wa r will not die on the 
battlefield. They will play wa r games and ca ll 40 
percent losses victory or play power games and 
ply the masses for votes while you and I eat sand, 
bullets. and blood. 

The military people are going first; enlisted . 
ROTC. and reserves. are being drained from our 
country like water from a bath When this pool 
runs dry, the draft will begin Bush claims that 
there will be no draft. This is the man who sa id 
taxes would not be raised , that he knew nothing 

of the Iran Cont ra affair, and that the budget 
would be approved. The "read my lips" man has 
lied to us before and will lie to us aga in When 
Saddam 's troops have killed enough regulars, the 
government will start picking birth dates and 
sending out letters read ing, "report to duty." 

The Iraq i troops will kill plenty of regulars, make 
no mistake about that One million battle
hardened Iraq i soldiers are wa iting for us in 
Saddam's desert Our troops are green and 

unaccustomed to facing 
the extremes of the 
desert and hostile 
gunfire When the two 
forces clash , the more 
experienced Iraqis will 
litter the sand with 
Ameri ca n dead. In 
add ition, experts pred ict 
that Iraq will have 
nuclear capabilities 
sometime in 199 1. As a 

wild ca rd , Saddam is willing and able to use 
chemica l weapons. If half of the America n forces 
are vapori zed or poisoned, the wa r will be 
dramatically prolonged Wa r with Iraq will not be 
like overpowering Panama or Grenada We will 
not win this war with a few tanks and attack 
choppers In this wa r. victory will cost untold 
dollars and countless lives. 

The why o f war with Iraq is unclea r to me. If it is 
for the economy, why are billions upon billions of 
dollars being spent? How ca n that be economi 
ca l' If the fight is for freedom, justice, and 

Minnesota Technolog 
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morali ty, why have the atrocit ies committed by 
monsters like Pol Pot. the Aya tollah Khomeini , 
and the South African govern ment been virtually 
ignored? As near as I ca n tell , Saddam is far from 
the worst of the maniaca l leaders in this troubled 
world . If th is wa r is not for money or for higher 
principles. then why should we die in the Arabian 
desert? 

Much has been made 
of the United Nat ions 
first tru ly united 
action. but the U S 
seems to be the most 
deeply invo lved in 
enforcing the resolu
tions of the UN 
council. Why is this so? 

When Saddam's troops have killed 
enough regulars, the government will 
start picking birth dates and sending 
out letters reading, "report to dut!J." 

I don't believe it is because our country has 
stronger morals than any other. I believe it is 
because of our politica l system. President Bush 
has used this war to distract attention from 
domest ic problems His popu larity was on a big 
slide downhill around election time. He was 
critica lly indecisive with the budget and broke hi s 
promise to maintain tax rates. After a li tt le war
mongering, the public has forgotten these 
shortfalls and Bush's popu lari ty has pulled out of 
the basement 

I am not ready to lie bleeding in the sand in order 
to preserve Bush's popularity or for the sake of 
cheap oil. These are not va lidat ions for my death 
sentence. As those who will d ie for our leaders' 
decisions, we must act ively question the motives 
dri ving this war. Do not forget that when Presi
dent Bush beats the drums of war, he is marching 
our generation to the bloody sands of the Middle 
East . 

Janumy 1991 
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Dear Ed itor. 

I was shocked to see an upside-down 
shuttle on the November/December 
issue ofTecf11·wlog Just who do you think 
you are? You obviously did not do your 
homework before you slandered NASA. I 
don't know what you r major is. but I 
hope it's not astronomy. If you think 
NASA has not done anything "significant 
or remarkable" since they put a man on 
the moon. you are probably qu ite 
incapable of being impressed by 
anything beyond your narrow scope of 
interest. I would also suspect you think 
Andrew "Dice" Clay is actually funny Is 

putting an unmanned craft on the 
surface of Mars insignificant? Oh yeah. 
those pictures of Neptune were pretty 
du ll . too. I guess it would be pretty easy 
for you to launch a spacecraft from your 
back ya rd and send it to the outermost 
reaches of the solar system. I suggest 
you pick up a copy of Astro1·10my or Sky 
and Telescope and brush up on the "insig
nificant" things that NASA is doing these 
days Your article was much too superfi 
cial! think your magazine should grow 
up a little and drop the Enquiresque 
style of front page. After all . the maga
zine is free. you don't need to grab 
attention in that way. What are your 

The 1991 Technolog 

SCIENCE 
FICTION CONTEST 

Wealth and fame can be yours! 
Each year, the Technolog accepts science- fiction 

manuscripts written by University students. A panel of 
judges c hoose the top three entries. The top three 

are printed in our April issue and the winning authors 
will receive prize money. 

First Prize: 
Second Prize: 
Third Prize: 

Contest Rules: 

$150 
$100 

$50 

The contest is open to a ll registered U of M students, 
except Technolog and ITBP members. Entries must be 
typed and double-spaced and no longer than 3500 
words. Attach a cover page indicating your name, ad
dress, and phone number; don't put your name any
where else on the manuscript. Turn your entry into room 5 
Lind Ha ll . 

DEADLINE: February 1, 1991 
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contributions to the space program. Ed? 
Certainly not this drivel C'mon. make 
this a magazine I want to read ! Your 
humor is a grea t insight to your person
ality, Ed . Too bad it has no place in a 
"technical" journal 

Jim Mueh lberg 
CLA Freshman 

It 's always nice to fmowtf1at someone out there 
is ta king an i11terest i11 what we' re doing here at 
the Technolog. (By tf1e way. my name isn't 
Ed)-Ed. 

.,.. 
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January, 199 1 5(: "Journal of Malcontented IT Students" Vo l. I, Issue I 

IT Board of Publications Appalled 
by Editor Scandal 
"We have positions open for next school year," says horrified board 
member, "APPLY NOW!" 

IT DEAN WEARY 
of "libelous schizoid 
rag"; Vows to replace 

Editor with puppet 
regime 

• Editor--in...Chief 
Minnesota Technolog 
Receive valuable training in magazine editing and layout. No 
prior experience is required , but applicants must be well 
organized and possess above average communication skills. 
Editor-in-Chief receives $440 per issue, six issues per aca
demic year. The applicant selected receives a free trip to 
Berkeley University in April to attend the annual convention 
of Engineering College Magazines Associated (ECMA) . 

•Editor 
IT Connection 
Showcase your communication skills and gain valuable 
experience in publishing, editing, and layout by being 
Editor of JT's newsletter. The Connection's Editor 
receives $80 per issue, 15 issues per academic year. 
Applicants must be University students taking at least 
six credits per quarter. To apply, submit a resume, 
cover letter, and unofficial transcripts from all colleges 
attended. Editor applicants must supply writing 
samples. 

Send application materials to: Kathy Podolske • President. IT Board 

of Publications • Room 5 Lind Hall • University of Minnesota • 207 Church St. 
SE • Minneapolis, MN 55455 

The above is an advertisement for editorial positions and not meant to represent any real persons or events. Any 
resemblance to actual persons or events is purely coincidental (or at least fictitious). 
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erspectives 

L arry Hasnone, a recent graduate from IT at 
the Uni ve rsity of Minnesota, is excited 
about the thought of getting out into the 

rea l world . He has just accepted an offer of a $35,000 
position with a big loca l company, and he ca n't 
wa it to start. Larry has decided that he has had it 
with the life-style he has been forced to li ve as a 
working student. No more maca roni and cheese 
dinners, no sir! Also, he has decided that his vin
tage 1959 Vo lkswagen Beetle has got to go. When 
he gets hi s first paycheck, things are going to 
change' 

Larry, like many other graduating students. is look
ing forwa rd to finally being able to splurge on him
self. Unfortunately, Larry has nothing financially to 
show for his fi ve yea rs as a student. except fo r his 
student loan. 

Shortl y after starting in hi s new job, Larry has ac
quired numerous new luxuries. luxuries which he 
feels he deserves. especially after living close to 
the edge of poverty for the last five yea rs. 

Larry has rented a two bedroom apartment. for 
which he is glad to spend S 1250 per month . He has 
a new ca r in his ga rage stall . for which he is paying 
another $42 5 per month . Larry is enjoying hi s free
dom from classes. and tends to do a lot of enter
taining for his coworkers and fri ends. He seems 
happy, but he is beginning to complain about be
ing broke at the end of the month . He just ca n't 
seem to figure out what has happened to his money. 
Where has it all gone? 

The High Cost of the "Good Life" 

How often is a scenario like this played out? To 
students, a sa lary of $35,000 or even $25,000 sounds 
like a lot of income. The trouble is. once they get 
out into the rea l world , they will be rudely awak
ened. The "good li fe." such as Larry had, costs a lot 
of cash. Many students, when they get out of school. 

Plan Now for the 
Next Fifty Years 

by Brian Jensen 

expect to li ve at least as we ll as their pa rents. How
ever, there is one thing that must be pointed out 
your parents have taken 40 to 50 years to get where 
they are. A lot of them planned ahead to achieve 
their goa ls and positions Most didn 't start out 
with the "good life," expensive apartments, or even 
high incomes li ke Larry's 

Unfortunately, Larry Hasnone is spending all o f hi s 
income on his current lifestyle. Unless he is willing 
to change, Larry will not have anything to show for 
his effort. except fo r a few memories. What Larry 
really needs to do is sit down and figure out where 
he is headed. For example, does he wa nt to settle 
down and purchase a house, a piece of land up 
north . or some wild fantasy best left unwritten? 

The fact is, if Larry is willing to make a personal 
commi tment at this stage in his life, he would be 
much more financially secure later on. For example, 
suppose Larry was to stash away S I 0,000 in a bank 
account ea rn ing ten percent per yea r, compounded 
annuall y. (See Figure I) 

Years Principal Value 

s 10,000.00 S II ,000 00 

2 10,000 00 12 ,10000 

3 10,000.00 13,3 10.00 

4 10,000.00 14,64100 

5 10,000.00 16,105.10 

10 10,000.00 25,93743 

15 10,000.00 41 ,77248 

20 10,000 00 67 ,274 99 

30 10,000.00 174,494 02 

Figure I . Your investment can dramatically increase as 

interest accrues over the years. 
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Note that at the end of 30 yea rs. Larry has only 
cont ri buted S I 0,000 00, But the va lue of his ac
count isS 174.494 02' Thi s is an exaggerated situa
tion. as I have assumed a ri sk free interest rate 
higher than normal. and I have excluded taxes from 
the ca lculations However, it shows the power of 
compound interest over a period of time. Basi
ca lly, compound interest is interest ea rning inter
est If I were to ca rry this example further. we would 
see that the compounding in terest increases the 
value of the account very rapidl y. In fact. if Larry 
could contribute to his account each yea r . it would 

Many students, when they get out of school, 
expect to live at least as well as their parents. 
However. their parents have taken 40 to 50 

years to get where they are. 

grow even faster. Another point to consider is the 
longevity of the account The ea rli er Larry starts 
accumulating ca pital. the longer he is abl e to let it 
grow. Thus, you ca n see it is in Larry's best interest 
to begin saving for his future as soon as possible. 
Even if he can save only a few dollars a month , it 
will compound over time into a very t idy sum . 

There are many ways to set up a personal invest
ment plan Many people simply put away a pa rt of 
their paychecks because they have always been 
savers. Others plan their investments meticulously 
with specific goa ls in mind It is important to rea l
ize that there is no one pl an which will suit 
everybody's needs; each person should have a plan 
tailored to their individual situation. However, there 
are several points which I feel are important to any 
successful investment program, and I have listed 
them below. 

Have An Objective 

This ca n be as simple as savingS I 00.00 per month 
Or you could plan to make a major purchase in the 
fu ture. In any case. I would advise you to set up 
short term goa ls in add it ion to any long term plan 
you may have. Thi s is so you ca n see the results 
quick ly. Without any short term goa ls. it is easy to 
spend the funds instead of invest ing them. It is fa r 
preferable, for example. to have a new stereo now 
than saving for a home purchase 5 years from now, 
especiall y if there is no way to judge the success of 

your savings program 

If you do have a long term plan. any short term 
goa ls you set up should support the long term 
plan. That way you ca n measure your progress. 
and achieve a feeling of accompli shment as 
each goa l is met or surpassed. 

Diversify Your Dollars 

For instance. cert ifica tes of deposit are sa fe. but so 
are the higher yielding government bonds An even 
higher yield may be had by purchasing some mort
gage-backed securi t ies. A good investment plan 
will spread the funds around into d iffe rent areas. 
This keeps a di saster in any one area from seri
ously affecting the investor's nest egg. Consider 
what would happen i f Larry had placed all of hi s 
savings in a bank not covered by the Federal De
posit Insurance Corpora tion. If the bank decla res 
bankruptcy, Larry may loose all of his savings. On 
the other hand, if Larry places hi s investments in 
different areas. such as 25 percent in a certain bank. 
25 percent in US Treasury bonds. 25 percent in 
mortgage backed securi t ies. and the other 25 per
cent in his loca l credit union. he would not be 
nea rl y as devastated financially if that same bank 
goes under. In fact. he would loose only 25 percent 
of his investments. Of course, that is still a tragedy, 
bu t it is easier to take than if the entire portfo lio of 
investments is lost! 
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Know Your Limits For Risk 

As we all know, you ca n't get something for noth
ing. In the investment world , a higher rate of return 
implies a higher ri sk leve l. 

I would define ri sk as the potential for los ing the 
va lue of an investment There are many types of 
risk, such as specific company ri sk, interest rate 
ri sk. default ri sk. and so on. Prudent inves-
tors wa nt to be compensated for assuming 
more ri sk. and so the return is correspond-

and invo lved with planning for your future--the 
sooner you sta rt. the better. 

Larry Hasnone has decided to take charge of his 
own future, too. He has made the decision to save 
S I 00 00 per month, and has it automatica lly de
posited in hi s company's credit union. But Larry 
hasn't stopped there. In tr igued by the subject. he 
has gone to his loca l library and checked out a few 

ingly higher Risk is assumed by investors 
once they enter the investment world. In fact. 
many people have already assumed an in
flation ri sk simply by putting their money in 
a bank passbook account While the princi
pa l is phys ica lly sa fe, the va lue of that prin-

Many people Flave already assumed an infiation 
risk simply by putting tFleir money in a bank 

passbook account. WFlile the principal is pFlysically 
safe, tFle value of tFlat principal is not. 

cipal is not The principal in that account 
won't purchase as much after a period of 
high inflation as it did before. Thus. even 
though it may not be obvious, ri sk is present in 
nearly all investment decisions. 

Many people thri ve on risk. while others ca n only 
sleep if they know their money is sa fely locked up 
in someone's vault You are the only one that can 
determ ine your ri sk tolerance. 

Start Early 

The sooner you start accumulating an investment 
portfo lio, the better. Don't try to ru sh things If you 
start early, the magic of compound ing will work for 
you-in fact. over a long period of time, it will do 
most of the workl I ca n't stress this part enough, 
and it is one of the main reasons I have written thi s 
articl e. If you, as graduates, begin saving and in
vesting with that first paycheck, I ca n assure you 
that you will be able to benefit grea tly from both 
your efforts and that of compounding interest 

These are just a few simple tips on how to manage 
your investments, but they are the basics from 
which to base your investment choices. Wh ile they 
certainly are not the whole picture, they provide a 
li tt le groundwork from which to base future ac
tions. Hopefu lly, this article will get you interested 
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books on the basics of invest ing. Suddenly, Larry's 
future is looking a bit brighter. If he st icks with hi s 
plan. he should be able to relax just a bit more as 
he plans for his future. You. as graduates. need to 
do the sa me. When you land that first job. remem
ber the ideas presented in thi s art icl e. If you act on 
them, you will be glad you did .O 

Briau )euseu is a se11ior ill 
Ma 11ageme11t a11d is pictured recoveri11fJ 
from i11itiatio11 as a Techno log staffer. 
Tf1e i11itiatio11 is a bizarre ritual tfwt 
i11volves tf1e Art Direc tor. a live cf1icfw11 . 
a11d several gallo11s of Tequila . We are 
pleased to say tfwt Brim1 passed tf1e tes t 
a11d iws become a valued regular i1ere at 
ti1e Techno log. 
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Biological Warfare: 
More Death for the 
Dollar 
The potential for widespread destruc
tion makes a good case for control of 
these "defensive" weapons. 
by Trtsha Collopy 

'" Japanese troops overran an area in which a BW 
attack had been made during the Chekiang ca m
paign of 1942. !Japanese 1 casualties upward from 
10.000 resul ted within a very brief time. Diseases 
were pa rti cularly cholera. but also dysentery and 
plague .. 

During World Wa r II , the Japanese Army conducted 
the first and only offensive bio logica l wa rfare (BW) 
tests on human populations. In the process they 
became the first Army in modern t imes to experi
ence the unpredictable results of this method of 
wa rfare. 

Lead by a lieutenant general named Shiro Ishii , 
Unit 731 of the Japanese Army began their testing 
in China in the late 1930s. Between then and the 
end of the wa r. the Japanese kill ed several hundred 
Chinese and foreign prisoners of wa r (including 

America ns) by infecting them with deadly di s
eases. and perhaps thousa nds more dur

ing aerial attacks with biologica l agents 
on Chinese cities. 



By the end of the wa r Japan had "an arsenal o f 
stockpiled germ s, vectors and delivery equipment 
unmatched by any other nation." The Japanese 
Army destroyed most o f thi s equipment when the 
Soviets overran China in 1945. By thi s t ime act ive 
BW programs had been initiated in the Un ited 
States and several other western nations. Recently 
declassified documents suggest that afte r World 
Wa r II , several Japanese bio logica l wa rfare experts 
were interroga ted by Ameri ca n intelligence agen
cies, who may have benefited from their experti se 
in the fi eld 

The U S Army began conducting bio logica l wa r
fare resea rch in 194 1. By 1942, the program was 
fo rmally established with a $200.000 budget. In 
the next few yea rs the War Research Service. as the 
program was ca lled , initiated classified work in 
about twenty-eight Ameri ca n unive rsit ies. The 
program also received milli ons o f dollars to de
ve lop resea rch facilities during thi s peri od. During 
World Wa r II , the focus o f the bio logica l wa rfare 
research was on diseases like anthrax and botu 
lism. The Briti sh, looking 

for a weapon capable o f stopping 
Hitler, were doing their own re
sea rch o n bio logica l wea pon 
sys tems. Churchill expressed 

ment, production o r stockpiling o f all bio logica l 
agents and bio logica l toxins. 

The 1972 Bio logica l Weapons Convention was the 
first treaty in modern history to prohib it the use of 
a whole class o f weapons This st rong measure 
aga inst biologica l weapons was an acknowledg
ment o f their devastat ing and uncontrollable na
ture. Bio logica l weapons consist o f agents whi ch 
harm or kill humans, li vestock or plants. The agents 
which are the most effecti ve aga inst human popu
lations are highly infectious di seases for which 
there are no natural immunities. The d isease ca n 
be released in to the air or water o f the ta rget area . 
Unfortunately, there is no way of contro lling the 
disease after it has been released. Winds ca n ca rry 
the airborne germs in any direction, infection o f 
water systems ca n di sseminate the germs far be
yond the o riginal target area , and vectors such as 
animals and insects ca n incubate and spread germ 
populations for decades. Di seases like anthrax are 
highly infectious and verJ' hardy. Fifty yea rs after 
being conta minated with anthrax. Gruinard is
land is still uninhabitable. 

interest in receiving :~n:th;r~a~x~~~-~i~~~~~~~~i;,~~~~~~~ bombs from the U S, and in 
194 1 the Briti sh released 
prototype anthrax 
bombs on Gruinard 
Island, killing sev
eral hundred sheep. 
However, it wasn't 
until the end of the 
wa r that the U S. Army 
developed the capacity to 
produce significa nt quanti
ti es o f these bom bs. 

Afte r the wa r, the U.S continued 
to develop and stockpile biologica l 
weapons unt il 1969, when the Nixon Administra
tion formally disbanded the program and destroyed 
the weapons. in 1972 the US, along with II 0 other 
nations, signed a treaty prohibiting the develop-

More 
Death for the Dollar 

Because of the unpred ictabili ty o f b io
logica l weapons. they are only effective fo r 

killing large human populations. that is, civilians. 
Thi s ca pacity had already been attained with 
nuclear weapons. However, biologica l weapons are 
much simpler and chea per to produce than nuclea r 
weapons. Experts testi fy ing before a United Na-

10 illustrations by Mike Heinrich 
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ti ons panel in 1969 reported that .. for a large sca le 
operation aga inst a civilian populati on. casualties 
might cost about $2.000 per square kil ometer for 

conventional weapons. $800 with 
nuclea r weapons. $600 with nerve 

gas weapons and S I with biologica l 
weapons ... In a 1990 House of Represen

tati ves hea ring, Harva rd Uni ve rsity 
Professor Matthew Meselson echoed 

these concerns ... It was rea lized that our 
bio logica l weapons program was pio

neering a technology that. once de
ve loped. could easily be clup lica tecl .. 

The Bio logica l Weapons Convention pro
hibited the development of biological 

agents o r tox ins .. of types and in 
quantities that have no justifi ca tion 
for prophylacti c. protecti ve. or other 

peace fu I pu rposes .. Severa I signatory nations have 
interpreted the language of the trea ty to indicate 
that a defensive program aga inst bio logica l wa r
fare is permiss ible After rati fy ing the treaty in 1975 . 
the US offi cially cli smantlecl its offensive bio logi
ca l weapons and destroyed all stockpiles of patho
genic agents. The Biologica l Warfare Program was 
offi cially converted to a .. bio logica l defense pro
gram ... Research continues at the Arm y's maximum 
containment laborato-
ri es and. according to 

A Good Defense is a Good Offense? 

The true nature of the biological defense project re
mains the subject of much controversy. After a hiatus 
in the seventies. funding for the program has jumped 
from S 15 million in 1980 to $90 million in 1988. This 
significant increase in funding has been accompanied 
by a welter of comments by the Department of De
fense and the Department of State claiming that the 
Soviets are developing an offensive biologica l warfare 
capability 

The US Department of State has claimed since 198 1 
that the USSR and its surrogates employed mycotox
inscluringconflicts in Southeast Asia. claims that have 
been recently discredited. Another claim by the Army, 
that a 1979 outbreak of anthrax near Svercl lovsk was 
the result of an accidental germ escape from a secret 
biologica l weapons installation. has recently come 
into question. 

Perhaps clue to these allega tions. review confer
ences on the Bio logica l Weapons Treaty in 198 1 
and 1986 left th e issue o f Soviet co mpli ance 
in .. grave doubt .. according to one Army represen
tati ve. In the meantime. the climate of suspicion 
created by these allegations has made offensive 
wa rfare capa biliti es more palatable to Defense 

official s 

Army official s. is purely 
defensive. 

Cheryl Parrot . spokes
woman for AM RIID. re
peated these assertions 
in a recent interview. 

Tnere is no way of controlling tne disease 
after it nas been released. It is only 

effective for killing large numan popula
tions, tnat is, civilians. 

Speaking before a Con
gressional Review com
mittee in 1988. defense 
o ffi c ia ls stated .. o ur 
judgement is that the 
Soviet Union has main-

The main thrust of the 
current resea rch is the development of vaccines to 
protect American troops agai nst naturall y occur
ring diseases not nat ive to the U.S. and aga inst 
potential bio logical wa rfare threa ts. she sa id . Gary 
Gackstetter. a graduate student in the School of 
Public Hea lth says that the Army needs to keep 
track of the spread of disease in other areas of the 
world because ... U.S. troops have to be ready to go 
anywhere anytime. like Sa udi a Arabia ... Gackstetter 
is currently studying vectors of Rift Va lley Fever in 
Afri ca for an Army resea rch pro ject. 

tained an offensive bio
log ica l warfare pro

gram .. This sort of rhetoric leads defense offi cials 
to conclude that the U.S. is supporting a defensive 
program only, but on the other hand. that we have 
the bi o logica l weapons parity necessa ry to serve 
as a deterrent to the Soviet Union and other coun
tries with offensive biological weapons In the sa me 
hea ring. Thomas 1. Welch. the Deputy Ass istant to 
the Secretary of Defense. descri bed the U.S .. de
fensive .. program: .. We do maintain a deterrent. 
one. in our conventi onal weapons; two. in ou r no
first-use retaliatory systems .. And third . if we had 
to go further. we would be prepared to do so ... 
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The Army's resurgence of interest in bio logica l 
weapons is a result of significa nt adva nces in re
combinant DNA research that made biologica l 
weapons a much more effective military option A 
May 1986 report to the House Appropriations 
Committee stated that these new adva nces in 
biotechnology "permit the elaborat ion of a wide 
va riety of 'nove l' wa rfare materials ... The novel 
agents represent the newly found ability to mod ify, 
improve or produce large amounts of natural ma
terials or organisms previously considered to be 
militarily insignificant" 

The Foundation on Economic Trends (FET). a citi 
zens advocacy group, fil ed a sui t aga inst the De
partment of Defense in 1986. forcing them to pre
pare environmental impact statements for all of 
its high containment faciliti es. A report by the FET 
confirms that the DOD had been using these tech
niques in its resea rch programs The report states 
that before 1985 the department conducted at least 
75 experiments using genetic engineering meth
ods on materials such as snake venom genes, 
Dengue viruses, Rift Va lley Fever, anthrax. Sa lmo
nella. Men ingitides and others. 

Reining in the Research: Does the Army Need 
Oversight? 

This renewed interest in biologica l wa rfare resea rch 
has concerned many scient ists and public hea lth 
officials who question the sa fety of bio logica l wa r
fare testing. In order to create vacci nes fo r bio
logica l agents . the Army must prod uce these 
agents, which include new pathogens they think 
other countries might be developing. This sort of 

Biological defense funding jumped from $21 .6 
million in 1982 to $90 million in 1988. 

research is barely dist inguishable from the cre
ation of pathogens for offensive purposes. The cre
at ion of these pathogens cou ld pose a public hea lth 
threat "A lot of people don't rea lize that work has 
been going on here for fifty yea rs and there has 
never been a re lease of agents to the environment 
or a threat to the community," counters Cheryl 
Parrot. "even when we had an offensive program to 
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manufact ure bio log ica l 
weapons." However, there 
have been confirmed re
ports of laboratory workers 
becoming infected and dy
ing. Since the Army tests 
severa l pathogens fo r 
which there is no known 
vaccines, any release of the 
disease to the public could 
be potent ially devastat ing 

Another concern is that as 
research fund ing has in
creased in the Arm y's bio
logica l resea rch program, 
it has decreased in t he 
public sector. A 1983 article 
in the Bulletin of Atom ic 
Scienti sts reported that 
defense department fund 
ing of bio logica l resea rch 
increased by 24 percent in 
1982 while in the same pe
riod fund ing for the Na
tional Institute of Hea lth . 
which receives 80 percent 
of the U.S. tota l funding for 
bi o log ica l research, de
clined by 4 percent "Re
sea rch b io logists will 
probably feel pressure to 
seek support from military 
sources, " the art icle con
cluded. This gap has wid
ened more significa ntly in 
recent yea rs. Biolog ica l 
defense funding jumped 
from $2 1.6 million in 1982 to $90 mi llion in 1988. 
"University resea rchers aren't wildly excited about 
accepting funding from the Army," says Dr. Myron 
Gross, a professor in the University's Department 
of Epidemiology. "There are a lot of restrict ions 
li ke limits on publishi ng research , the necessity of 
maintain ing secrecy, and passing mi li tary security 
clea rance. But money is rea lly t ight ri ght now. and 
if it's a choice between not having their resea rch 
funded and accept ing a grant from the Army, they 
would probably accept the grant" 

Illustrat ion by Kristine lagers Minnesota Technolog 
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In th e last several yea rs 
there has been public op
position to th e Arm y's 
plans to upgrade its bio
logica l test ing facility at 
Dugway, Utah. to a BL-4 
(b iosa fety level four) facil
ity This facility would con
vert pathogens to aerosols 
for testing aga inst protec
ti ve eq uipment. A BL-4 
rating means the Army ca n 
test pathogens for which 
there is no known vaccine. 
Co ngress man Way ne 
Owens (UT). who opposed 
the construction of the BL-
4 facility is currently back
ing a bill to change over
sight of the program from 
the Department of Defense 
to the National Inst itute of 
Hea lth . 

The o ffi cia l reacti o n to 
similar plans has been less 
than enthusiast ic. Cheryl 
Parrot sa id that the NIH 
has a different purpose 
from AMRIID. "Their mis
sion is to take care of dis
eases within the U.S." Sev
eral similar bills had been 
proposed , she sa id , and 
they tended to get "bogged 
down" among conflicting 
interest groups Security is 
the biggest stumblin g 

block; although AM RIID conducts purely defensive 
resea rch, in the last decade the Army has been 
relucta nt to identify specific biological wa rfare 
threats. 

In a statement defending hi s proposal, Rep Owens 
points out that "there has been more than a 400 
percent increase in our Biological Defense Research 
Program (BDRP) over the last nine yea rs Unfortu
nately, this sharp increase in funding has occurred 
with little oversight or public information " Owens 
finds that this situation "only serves to promote an 
international biological arms race. " 

Dr. Paul Ou ie, professor of microbiology and ped i
atri cs at the Uni versity of Minnesota, says that the 
military's use of secrecy should ca use concern 
among sc ienti sts, the one group that might be 
able to ob jecti ve ly monitor the biological resea rch 
program. Ouie previously served as a member of 
the Armed Services Board of Epidemiology and 
says that "traditionally there was civilian oversight 
of the Armed Service Hea lth division." He agrees 

Since the Army tests several pathogens for 
which there is no known vaccines, any 

release of the disease to the public could be 
potentially devastating. 

that the biological defense program should have 
the maximum civilian oversight possible. and that 
the NIH would be the most appropriate agency to 
conduct that oversight. because of the similar re
sea rch conducted in its programs 

The Arm y's reti cence to accept greater pub! ic over
sight could certainly be due to a need to maintain 
security, as it claims. rather than a cover-up for 
dubious activities. It is clear that unless we struggle 
to ga in public oversight of the program , it will be 
impossible to monitor the sort of research being 
done. At the present, the consequences are too 
grea t for us to ignore 0 
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Invest in your future ... 
explore a career with Cargill 

Cargill is a privately held, international agricu ltural 
and industrial processing company. Our 
businesses range from commodity merchandising 
to poultry and beef processing, and from flour and 
steel mills to feed, seed and fertilizer sales . 

We offer entry-level engineering positions that 
blend eng ineering expertise. production 
management and supervision. Our engineers 
become managers of production departments or 
engineering projects. with opportunities to 
become operations managers of production 
facilities. 

If you would like to learn more about engineering 
opportunities at Cargill, contact: 
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The Heat is On 
by Dennis VanDenBerg 

R 
ecent yea rs have seen environmenta l issues become matters of great 
popular and politica l concern . Much of the debate is characteri zed 
by a sense of urgency, a need to do something, anything, to avoid 

imminent ca tastrophe. 

One of the most important environmental d isasters that could occur, and the 
one that gets the most attention, would be the effects of the so-ca lled 
"greenhouse effect. " This is the gradual wa rming of the ea rth 's atmosphere, 
with va rious adverse effects for its population: melting ice caps fl ooding the 
coasts, dea thly high temperatures , and so forth . 

The debates about whether the greenhouse effect ex ists and what should be 
clone about it have been fueled by the recent publica ti on of studies showing 
that the ea rth is, in fact. getting wa rmer as pred icted. Criti cs charge, however, 
that these studies are incomplete or misinterpreted, and go on to cite other 
research indicating the absence of any climatic change. 

What's rea lly happening? In order to find out, it helps to understand what is 
supposed to be occurring, according to the theory of global wa rming This 
begins with the assumption that the entire ea rth is a ca refull y balanced 
system, ca pable of being tipped into imbalance by human acti vities. While 
this may be taken for granted. it is a matter for debate, as will be seen later 

The earth 's temperature depends on the amount of sunlight it receives, and 
how much of the resulting hea t is retained The amount of hea t retained is 
largely dependent on the composition of the atmosphere This is because as 
heat is radiated from the planet, it strikes molecules of gas , which become 
heated themselves and radiate some of their warmth back to the earth The 
gas most responsible for thi s effect is carbon dioxide. 

As the level of carbon dioxide in the atmosphere increases, more hea t is 
radiated back to the surface of the ea rth instead of escaping into outer space 
As carbon dioxide levels increase clue to industrial pollution, auto exhaust, 
and so on, the temperature is bound to go up as well . 

In addition to simply radiating hea t back to the ea rth 's surface, the greenhouse 
effect could have other consequences, such as an accelerated hea ting effect. 
For example, a higher level of carbon dioxide leads to the faster decay of 
vegetation, causing even more ca rbon dioxide to be released. Another pos
sibility is that as the oceans wa rm , more water vapor is released into the 
atmosphere, refl ecting more heat back to the ea rth In addition, as water 
warms, its ability to absorb ca rbon dioxide decreases Finall y, higher tem
peratures may melt porti ons of the polar ice caps. The caps refl ect sunlight, 
and if their surface area is decreased, the ea rth will absorb even more hea t. In 
each of these cases, the original effect causes conditions that lead to even 
more temperature increases. 

That's the greenhouse effect in a nutshell . What evidence is there that it is 
actually happening, though? For starters, it is clea r that fairly small changes 
in the ea rth 's temperature ca n cause major changes in the climate. According 
to scientific estimates, the earth 's average temperature is nine degrees warmer 
than it was during the ice age. 
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Ca rbon di ox ide leve ls, howeve r, are 
much higher th an th ey we re in th e 
p re-indu stri a l era; using sa mpl es 
o f ancient air trapped in arcti c ice 
shee ts, sc ient ist s have determin ed 
th at the ca rbon di ox ide leve ls have 
gone from 280 parts per million in 
17 50 t o 344 part s per milli o n at 
p rese nt . 

Th ere is also evidence to support at 
least one o f the "acce lerating effect " 
theori es. According to a study 
by c lim ato log ist 

g lobal wa rmin g trend comes from 
th e Briti sh Meteorologica l In st i 
tute. Hav ing monito red th e tem
perature at its monito ring stati ons 
aro und th e wo rld fo r nea rl y I 00 
yea rs, Briti sh sc ienti sts have 
noted th at g lobal t emperatures 
have ri sen approx imate ly one de
gree Fahrenheit since 1900. Whi le 
the publ icat ion o f thi s stud y re
ce ived co nsiderabl e media atten
ti o n, it rea ll y proves not hin g; 

temperatures had bee n declining 
steadil y since the 1940s. 

That leaves the th eo ri es and th e 
computer mode ls to tell us wheth er 
o r not th e globe is wa rmin g up o r 
not These also have problems. One 
of the main criti cisms is that. despite 
t heir co mpl ex ity, computer mode ls 
are sti ll too sim ple to predict any
t hing accurately. In particu lar. th ey 
fa il to take into account ce rta in ef-

fects that could cool the ea rth 
rather th an wa rm it . For 

Vee rabhadrea n Ramanathan 
at the Uni ve rsity o f Chicago, 
wa rm er ocea ns trap twi ce as 
mu ch heat as the co lder 
no rth ern seas, lendin g cre-

Computer models predict a warming of at least 
three, and possibly as much as eight, degrees 

Fahrenheit by the mid~ 21st century. 

exa mpl e, th e sa me indu s
tri a l produ cti o n that pro
du ces ca rbon dioxide also 
produces du st th at ca n re-
fl ect sunlight away from the 
eart h. (Re membe r th e 
nu clea r winter th eory, o r 

dence to the th eory that th e 
wa rming of the ocea ns could 
agg ra va te th e greenhouse effect 

In additi on, cl imato log ists have de
ve loped soph isticated co mputer 
models that pred ict wea ther outcomes 
using at mosp heric ca rb on di ox id e 
leve ls as a va ri able . Although many 
question the va lidity o f such predic
tions, the computer models were able 
to successfull y predict th e ice age 
when given data from that era. These 
same models predict a wa rming of at 
least three degrees and possib ly as 
much as eight degrees Fahrenheit by 
t he mid- 2 1st ce ntury. Researchers 
in the Sov iet Uni o n have reac hed 
simil ar co nclu sio ns. 

Finall y, t he mos t attenti on -get tin g 
(a nd least compelling) evidence of a 
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scienti sts at BM I point out that the 
trend is probabl y due almost en
tire ly to naturall y occurring c li 
mati c cyc les. In fact, a simil ar 
study by the Nationa l Ocea nic and 
Atmospheric Admini st rat ion found 
no ev idence o f any significant 
changes in temperature or rainfall 
sin ce 1895. 

The Debate Heats Up for Lack of 
Cold, Hard Facts 

Studi es like these provide littl e 
help in identifyi ng a gree nh ouse 
effect. The temperature changes 
produced by it are likely to be so 
gradual as to be indistin gui shabl e 
from normal flu ctu ati ons for some 
time to come. In fact , some scien
t ists we re wo rri ed about glo bal 
coo ling in th e 1970s because 

Illustration by Ket Khambounmy 

the th eory that dinosaurs were killed 
o ff by co ld temperatures du e to th e 
dust rai sed fro m a met eor hiP) 
Furthermore , th e sa me effect may 
occur with wate r vapor . Anythin g 
that refl ec ts hea t back to th e ea rth 
will a lso refl ec t it away. In fact , 
Professo r Ramanathan , who fo und 
that wa ter va por does ho ld heat in 
th e atmosph ere, a lso found th at 
clouds have more of a coo ling effect 
than a wa rming one. 

A not her exa mpl e: Whil e in creased 
carbo n di ox ide leve ls lead to more 
plant decay , re leas ing more ca rbo n 
di ox ide , it a lso increases plant 
growth . Plants, of course, produce oxy
gen. Whether or not thi s balances is 
anybody's guess. 
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These complex problems are refl ected in 
the discrepancy between the predictions 
generated by different computer models 
Models at NASA, the Geophysical Fluid 
Dynamics Labat Princeton Univers ity, and 
at Oregon State University have all pro
duced widely vary ing predictions In add i
tion. the same models that accurately 
pred icted the ice age when the correct 
data was entered also pred icted that the 
temperature shou lei have gone up con
siderably more than one degree since 
1900, given present ca rbon dioxide levels. 
Obviously, these models are mi ss ing one 
or more important va ri ables, such as the 
effects of cloud cover. At any rate. they're 
of little use as they are. In fact. Richard 
Linndzen of MIT and jerome Namias of 
the Scripps Institute o f Oceanography 
wrote that such models were so "inaccu
rate and fraught with uncertainty as to be 
useless to policymakers." 

These uncerta inties confuse policymakers. 
which doesn't leave the rest of us much 
better off. Climatologists are confused as 
well . While some predict flooded coast
lines by the year 20 10, they, along with 
those who pred ict a new ice age, 
belong to a ve ry small minor-
ity. Most of th ose stud ying in 
this a rea ca n o nl y say the 
greenhouse theory is va lid in prin-
ciple. and that it will work so as to 
make the ea rth wa rmer. The lack of 
hard evidence and the uncertainty 
of the models make it difficult for 
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them to justi fy this belief. however, and 
imposs ible for them to predict when 
signifi ca nt warmin g will occ ur , or 
whet her it is occ urring already, or 
what its spec ifi c effects will be. Ba
sically, they know that pumping the 
atmosphere full of large amoun ts of 
ca rbo n di ox ide will do so mething , 
eve ntu all y 

The mos t likely exp lanat io n is that 
ca rbon dioxide levels, high as they've 
c limbed, have not ye t reached th e 
leve l where th ey will dramaticall y 
affec t wo rl d temperat ures. It 's too 
soon to tell whether or not th ey wi II 
affect the climate Although consid 
erab le re sea rch has not produced 
anything like a clea r picture o f the 
haza rd globa l wa rmin g poses, it has 
focused popular and po liti ca l atten
tion on the possibility, and on measures 
to prevent it. In this way, resea rch could 
help avert a problem that may not even 
exist. Hopefull y, the questions asked by 
resea rchers will be irrelevant by the time 
the answers are found . 0 

-~--
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ca rtoonist. Pictu red at left is his reaction to the lavish pay 
he will receive for his labors. 
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Well, )ames D. Wa tson isn't God but he is con
vinced molecu lar biologists across the world are 
on to an important clue to solve such riddles. 
Watson is the head o f the Offi ce of Human Ge
nome Resea rch at the Nation Institute of Hea lth 
(NIH) The NIH is a major player in the current 
effort to precisely decode human DNA (deoxyribo
nucleic acid). the macromolecule that ca rri es ge
netic information in all ce lls and many viruses 
Watson believes once we understand the genet ic 
messages encoded within our DNA we will have 
"the ultimate answers to the chem ica l underpin
nings of human existence. A more important set of 
instructions books will never be found by human 
beings." 

What Watson and the international Human Ge
nome Pro ject seek is no less than a biochemica l 
blueprint of our species The blueprint is implicit 
in the structure of DNA 

When a human egg is fer
ti lized, its physica l des

tiny is received through 
the chromosomes in
herited from both the 

mother and the father 
The chromosomes carry DNA in 

the form of two long, intertwined 
chains (the double helix) Linking the two 

chains together are chemica l bases. wh ich are 

bonded in pairs to form the "steps" of the double 
helix "ladder" All the instructions needed to be
gin, end, and orchestrate the body's production of 
proteins are given by the linea r sequence of the 
DNA :steps: or chemica l bases. For example. the 
DNA ba se sequence G-C-G (guan ine-cysteine
guanine) is a "code" instructing the body to make 
arginine. one of the 20 bui !ding-blocks of proteins 

The Human Genome Project aims to "read" the 
DNA sequence contai ned in one complete set of 
human chromosomes (a "human" genome). That 
means figuring out the linea r order of an est imated 
3 billion pairs of bases. But it also means examin 
ing the formulat ion of over 50.000 different pro
teins. proteins that make up the body's ti ssue. or
gans. central nervous system, and immune system . 
Conce ivably, we will eventually understand-and 
be able to control-all the biochemica l processes 

invo lved in human reproduct ion. 
growth . and development 

It's a daunting challenge. and 
the Human Genome Pro ject is 
to molecular bio logy what the 

moon miss ions were to astro
phys ics Along with the NIH . the 

Department of Energy (DOE) is also invo lved; 
Congress expects to continue fund ing the pro ject 
through these agencies over the next 15 yea rs to 
the tune of $3 bi llion The United Kingdom. the 
US.SR. Ital y, and Japan have also launched hu
man genome projects. with France. the European 
Economic Com munity, Australia , and Canada ex
pected to follow suit 

In the jargon of the resea rchers . the ultimate goa l 
of the pro ject is to "map" and "sequence" the 24 
human chromosomes. The "map" will give the 
physical location. in correct spatial order. of all the 
genes on the chromosomes. (A gene is a stretch of 
DNA that regulates some particular set of bio
chemica l events. Thus one can speak o f a "disease 
gene"-a finite DNA sequence that. if damaged . 
produces that disease.) Later in the project. the 
genome's "sequence," a refinement of the gene 
map, will be tackled. As mentioned above. thi s will 
define the linea r order of the base-pairs forming 
the ladder li ke rungs of DNA molecules. 

Ethical Questions 

The Human Genome Project (officially launched in 
1988) has already faced much con troversy, as well 
as techn ica l and organizat ional difficulties. Con
troversy has stemmed mainly from unease about 
the ethics of the pro ject Some critics argue defin
ing "the" human genome is a dangerous oversim-
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pli ficat ion, since no one person's set of DNA is 
exact ly the same as another's. Creat ing a baseline 
standard implies all individuals who va ry are "ab
normal"- ancl when you are talking about genet ic 
traits. abnormal ca n be construed to mean just 
about anything, from a severe phys ica l handicap 
to a certain hair or skin color. Between unrelated 
human beings, about one DNA base in every I 000 
differs: we' re all similar enough to belong to the 
sa me species, but each of us is different enough 
to be unique. 

Related to these worri es is the question, "What .,. 
are we going to do with thi s information?" Ob- ,, 

r: 

viously, there will be enormous benefits for ' 
preventive medicine. But how much good will j\ 
it do to find out one ca rri es a gene for. say, late- , 
onset cancer. if there isn't yet a cure for the · 
disease? What kind of anguish will the ability to . ' 
prenatally test for a whole range of conditions 
ca use? Will people start demanding genetic J, 

profil es from prospecti ve rnates? \Viii prospec- l · 
ti ve employers and insurers use people's ge- ,/1 

netic prospects to decide who should be hired 
or insured? 

The Human Genetic Pro ject has formed com
mittees to study these issues while pressing 
forward with its mapping goa ls Currentl y, the 
project's main technica l challenge is fi guring out 
how to integrate the gene mapping data which is 

We're all similar enough to belong 
to the same species, but each of us 
is different enough to be unique. 

bein g ob
tained by dif
ferent groups 
using eli ffer
ent tech
niques For 
exa mpl e , 
th e tracli- ' ,. 

ti onal route to gene mapping, first developed , 1.. 

in the 1910s, is to analyze the inheritance of ~ 
visible traits (such as height or eye color) in ':'

11 
• 

large famil y pedigrees. If two traits are consis- j\ .-. 
tently inherited together. then the two genes .· 

1 

for the traits are located on the same chromo- '· ._· 
some. and the frequency with which the genes . : '· 
are co- inheri ted ca n be used to determine the 
phys ica l distance between them. This approach. 
known as "linkage mapping" is being combined , .... 
with other techniques. known as "phys ica l ,;, 
mapping " Most phys ica l mapping techniques · 
determine the order of genes on chromosomes ~, 
using mo lecular or chromosomal analys is. 
Combinations of linkage and phys ica l maps, and 
a good close of luck. have already led to the iden
tifi ca tion of important disease genes. including 
those for Huntington's disease and cystic fibrosis. 
Yet there are major problems with inconsistent 
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no menclature. d i fferent 
measuring scales. and the 
resolut ion of data between 

the va rious maps, so the de
ve lopment of conversion and 

compari son sca les is a very high 
priority. 

Looking Ahead 

Once the majority of genes 
have been mapped, se

qu encing effo rt s will be 
launched full-force. As things 

stand now. the thought of having 
to sequence 3 billion space pairs 

causes researchers to grab their heads 
and moan, mainly because current se

quencing technology is costl y, slow, and 
tedious to perform The cost of sequenc

ing (currently $3-5/base-pa ir) has to be 
brought clown. and the sequencing 

brought up (to about 50,000 base
pairs/worker/day) before the task 

will be reasonable in terms of 
time and money. The Human 

Genome Pro ject is currently 
wo rkin g o n th ese im 
provements. It also fore
sees th e eventual con-

struction of centralized fa-
ciliti es. where large-sca le se

quencing pro jects will be run 
much like industrial produc-

tion lines. (One resea rcher 
! has jokingly suggested es
'N I tablishing a pri son colony 

1, i where the convicts have to 
t ca rry out large-sca le se-

quencing for the duration of 
their sentences !) There is also 

a rumor floating around that the 
Japanese are building a robot that 

will be capable of sequencing a mil
lion base-pairs a clay. 

Finall y, managing the huge amounts of 
data to be generated is criti ca l. Re

searchers across the globe will be 
contributing to multiple computer 

databases on an ongoing basis, 
so a network needs to be de

signed that allows rea l-time, 
remote data ent1y from as 

~ I many individual hardwa re 
and so ftware configura
tions as possible. Despite 

a hard push for international 
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openness and cooperation in sharing the data, 
conflicts have already ari sen Watson ca used 
an uproa r last yea r when he accused the Japanese 
of "freeload ing" on the pro ject "It 's aga inst the 
Ameri ca n national interest to work on the human 
genome and pass it out free to the rest of the 
world ," he declared, and threatened to deny the 
Japanese access to U S data , before he was 

reminded he lacked the au
th o rity to do so. Anoth er 
problem is that many labora
tories. once they have isolated 
a gene, wa nt to study and 
characterize it thoroughly be
fore releasing any informa
tion, slowing down the whole 
initiat ive. As Watson himself 
has written, "If we are to inte
grate and understand all the 
events that lead, for example, 
to the differentiation of a ner
vous system, we have to work 
from the whole set of genetic in
structions." 

Charles R. Ca ntor, head of the 
DOE 's compo nent o f th e 
project, writes "Obviously, all 
humanity is represented in 
the human genome and in thi s 
project " Aga in , the wisdom of 
genera I izi ng from one se

quenced genome to "a ll of human ity" is de
batable But rather than wa it for the complex I 
ethical, organiza tional, and political issues to \ 
be completely sorted out, the U S has grabbed 
the banner and is forging ahead with the human 
genome initiati ve. p 
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Writer Profile: Diana Kenney 

Diana Kenney is a graduate student in the History of Science 
department. Her life work consists of studyi ng the Human IT 
Pro ject, a study devoted to analyzing the mat ing dance of the 
ftumn11us siude~~tu s lecfllliw lis. a rare breed found lurking in the 
bowels of IT. These mysterious dances have never been 
recorded before and. in fact , may not actually exist. 
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Well. that's thi s week's shipment. Professor Wilkes . 
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violates current copyright laws. 
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NOW HIRING 
The following positions are open for next school year: 

• Editor-in-Chie( Minnesota Techno log 

• Business Manager, Minnesota Technolog 

• Advertising Manager, Minnesota Techno log 

• Editor, IT Connection 

Experience is not necessary as successful applicants will be trained but 
motivation, dedication, and enthusiasn1 are musts. Turn in cover letter, 
restm1e, transcript, and writing sample to IT Board of Publications, 5 
Lind Hall to apply. (see ad on page 5 for more detailed information). 
Call624-9816 for more information. 

Application Deadline: February 8, 1991 

Meet The Faces Behind 
Most Medical Advances. 
There are a lot of doctors and researchers out there who deserve credit 
for society's medical achievements. But the fact is, they'll have to share 
the credit. Because before any medical project can break new ground, it 
has to get off the ground. And that takes money. We urge you to con
tribute to the hospital of your choice. Your help could mean a solution to 
many of today's most pressing medical concerns. The first of which is, 
quite frankly, funding. ~ ,o4_,., 

Give To Your Local Hospital. Give To Life. N~D 
"' National Association for Hospital Development 
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Don Wellnitz leads a team with global connections . 

• 
An equal opportunity employer. 

. hen Don Wellnitz joined GE as an Edison Engineer, he wasn't expecting 
to become team leader on a major international project. But the opportunity 
came up fast. 

It started when Don went to England to help develop new technology 
for GE Medical Systems. He got in on the ground floor of a new imaging 
modality, and became the resident expert. That, combined with his ease at 
cross-cultural teamwork, earned him his Team Leader spot. 

Now Don's helping to develop a joint project with Japan. His colleagues 
include English, Danish , and Russian engineers. He's plugg·ed in to a highly 
respected international technical community. 

At GE, the more challenges you can handle, the more you get. We give you 
the room to gTow, so that we'll gTow with you. 

It's that simple. And that exciting . 

vrld of opportunity. 





INTERNSHIPS for engineering, 
chemistry, or physics 
jw1iors and seniors. Do you 
have lab experience, initiative, 
good communication skills? 
Help meet a small, high tech 
company's R&D needs while 
you help yourself to an 
outstanding resume. 

Applied Membrane Technology 
Cool 
Lee Tee 
APA Optics 
Superior Vacuum Technology 
Novus 
AFC 
Biometric Systems 
MCO 
Berquist 

15-20 hours per week 
Full-time in swnmer 
Stipends to $7500 

Sponsored by the Center for 
Interfacial Engineering, 143 
Shepherd Labs. Call 626-2230 
for more information. 
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ditorial 

HAMMERED 
Mind-N um8ing Classwork is the 
Standard Route for Engineering 
Students; Is It the Only Way? 

E ngineering educat ion is d ifficul t, dry, and 
discou raging. You ca n't deny it. Remember 

high school? You were a brain there. weren't you? 
Then you come here and they throw you in a 
large, sterile lecture hall with 300 other junior 
geniuses and one extremely dry professor who's 
paid to keep test averages low and fa ilure rates 
high. On top of the math and physics. they throw 
in some liberal arts courses just in 
case you have some extra time. A 
social life? Forget it, pal You've got 
studying to do. 

Traversing the rocky road of a degree 
in engineering bears more resem
blance to crossing a mine fi eld than 
to ga rnering knowledge in your 
chosen fi eld First-year students 
especially are bombarded with 
boring, difficu lt courses and ambiva
lent instructors. The experience ca n 
strain your brain , blast your se lf
confidence. and evaporate your interest in the 
subject. While many students survive the experi
ence, a large percentage of them transfer or drop 
out clue to frustration. lack of interest, or the belief 
that they cannot fini sh. By 1990, 53.9 percent of 
the students who entered IT in 1984 transferred 
or dropped out of IT 

Such high attrition rates have trad itionally been 
viewed as a sort of natural se lection for the field. 
Those with the ri ght stuff make it and the rest fall 
by the ways ide Thi s is fine and dandy when 
applica nts are knocking clown the door What if 
there is a shortage of students showing an 
interest in engineering? Does it make sense to 
acti ve ly deter prospecti ve engineers? 

As most of you have hea rd . massive shortages of 
engineering graduates are pred icted for the nea r 
future and enro llment has been dropping for the 
past few yea rs Yet most colleges and universities 
are still using the weed-out process to educa te 
their engineering students. Is there any wonder 
that shortages are predicted? 

Perhaps the shortage is not a lack of interest in 
engineering but a lack of interest in the program. 
Five yea rs of boring and difficult classwork ca n 
easily convince students that engineering is not 
for them Engineering is and should be an elite 
profession, but your ability to force yourse lf 
through dry and d ifficult courses may have 
nothing to do with your potential as an engineer. 

Rather than load you up with math 
and phys ics, you should be enticed 
and inspired with introductory 
courses that show why engineering 
is interesting and what engineers 
rea lly clo. Bring in some young and 
excited engineers who are working 
on in teresting projects or present 
some of industry's state-of-the-a rt 
design. There are plenty of hot new 
developments taking place in and 
around the University to pump up 
engineering students. Once they get 

a taste of where the degree can take them. more 
of them will wade through the coursework. 

Obviously, talented teachers are an integral part 
of this scheme. As you know, great (or even half
way decent) instructors are a rarity in resea rch
orientated universities. The good ones we have 
should be reserved for the introductory courses. 
The Uni versity may even have to recruit and 
tenure a few new profs on the basis of their 
teaching ability! Administ ration will have to 
increase their commitment to teaching to make 
any of thi s work. 

IT shou lei be one of the first schools to try some 
of these ideas out. They undoubtedly won't be. 
which is probably why IT was a no-show in a 
ranking of the top 25 engineering colleges 
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recently published in US News and World Repott. 
The Chemica l Engineering program was ranked 
second individua lly, but IT as a whole did not 
break in to the top 25. As strictl y a med iocre 
college, IT has nothing to lose and everything to 
ga in by trying some new methods. 

The rea lity of this University, though, is that 
noth ing will change until IT enrollment drops off 
the map. As long as enough students enroll to fill 
the classroom s. IT will continue to grind out 
eng ineers in t he tradit iona l ma nner. 
Decreasing enroll ment may eventually fo rce IT to 
change just to 
preserve the 
inst itution. but you 
and I will be long 
gone by that time. 

A certain percent
age of people will 
continue to apply to 
IT simply because it 

As strict/!f a mediocre college, IT has 
nothing to lose and everything to gain 

V!J tr!jing some new methods. 

is the largest. best-known engineering program in 
the state. Some of these folks will find IT is 
exact ly what they wa nt. but that doesn't mean 
you have to agree with them If you are doubting 
that you have the right stuff. check out engineer
ing programs at other co lleges before you give up 
the fi eld. The problem might not be your major, 
but your choice of schools. 

If the Universi ty wa nts to bolster enrollment. they 
must entice engineering students to st ick with 
the program. To do thi s. they need to initiate 
cha llenging, alluring in troductory courses, tone 
down the weed-out process. and commit to 
professors who ca n teach. Such steps could 
bolster fa ltering enrollment and put the IT on the 
map as a respected engineering school. The 
current program-beating students with boring, 
overcrowded weed-out classes- will cons istent ly 
drive away potentia l engineers and, eventuall y, 
pu t IT out of business. 
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Credit 
Ccrrd 
Hell 

A caveat emptor to the 
potential credit card 

customer: Beware the 
dcmgers that may befall 

you 

by Brian Jensen 

L arry Hasnone graduated from IT in 1988 and soon began living an ex
pensive life-style After accepting a lucrative job offer from a loca l com

pany, Larry moved into a new penthouse apartment and purchased a new 
Toyota pickup 

He then began receiving letters of pre-approved credit from financial institu
tions around the country. Larry, excited that someone was finall y noticing his 
upwa rdly-mobile life-style, promptly fill ed out each one and sent them in . 

Larry soon discovered the wonders of the cred it ca rd . He was enthralled with 
his new-found "wea lth ," for he had access to almost anything he wanted to 
purchase Six months later, facing a pile of bills and past due notices, Larry 
feels differently about hi s plastic 
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Unfortunately, Larry didn 't di scriminate in hi s 
choice of credit sources and amassed overS I 0,000 
in debt. some of which charge an annua l interest 
rate of 20 percent 

Cred it is relative ly easy to obtain in the United 
States. Numerous institutions, from loca l retail 
stores to national money center banks now offer 
credit cards and other unsecured loans to con
sumers in addition to the traditional asset-backed 
loans for big-ticket items_ 

Unsecured loans carry a much higher ri sk of loss 
for the lending institution. In order to protect 
themselves, they set interest rates very high-many 
as high as 22 percent Current ly, a few states still 
have usury laws, but in many areas these have 
been relaxed . Now lending institutions set inter
est rates with less restraint 

Realizing that someth ing needed to be done, Larry 
ca lled his uncle, Carl Cashola. Carl had given Larry 
financial advice before , 
although not about 

time from when the merchand ise is purchased to 
when the bill is sent to the cardholder. A typica l 
grace period is somewhere around 25 days, and is 
added to the amount of time the card issuer grants 
for payment of the bill each month _ To take advan
tage of this, make your cred it purchases at the 
beginning of your card's billing period If your card 
has the standard grace period , you are in effect 
getting an interest free loan of up to 50 days This 
is assuming that you pay the bill in full at the end 
of the billing cycle 

4. Pay attent ion to fees, such as late payment fees 
and over-the- limit fees. Many consumers are un
aware of these fees because they haven't read their 
contract agreement It makes a great deal of sense 
to understand when , and under what circum
stances. you wi ll incur such fees. 

5. Pay close attention to how the interest charges 
are calcu lated . Since there is no standard method 
for calcu lating these charges, it can be done in a 

number of ways_ Con
sider the following 

credit card debt Carl 
was not surprised to 
hea r about Larry's 
pl ight. and provided a 
wea lth of information 
about debt-informa-

Look for charge cards with no annual 
fee. Many issuers are switching to low, 

or no annual fee cards. 

points when checking 
the calcu lat ion method 

• Some ca rd issuers al
low fees to be included 
in the interest calcu la
tions; t ion that Larry needed. 

Fortunately, there was sti ll a lot Larry cou ld do to 
reduce his high interest debt load. 

First. Larry decided to get a personal loan from his 
loca l credit union because they charge a lower in
terest rate _ In this way he can consolidate and 
reduce his overall interest payments. 

Second, Larry was determined reduce or eliminate 

• The priorities of payments . fees . and the interest 
ca lcu lations are somet imes arranged to make the 
card issuer the primary beneficiary_ For example. 
calculating the daily interest charge and then sub
tracting any payments. 

Here are severa l tips Carl offered to Larry: 

his use of plastic in the future . Carl provided Larry • Average two-month balance method; 
with a wealth of tips and rules of thumb for use of 
consumer credit which wou ld enable him to use • Average daily balance for one month ; 
the system to his own advantage_ 

I _ Pay off credit card balances at the end of each 
month. This is perhaps the most important rule of 
credit purchases This wi ll help you avoid interest 
charges from the card issuer, whi le setting a limit 
on how much you can charge. 

2_ Look for charge cards with no annua l fee. Many 
issuers are switching to low or no annual fee cards. 
Discriminating consumers can benefit from this if 
they choose their cards carefu ll y_ 

3. Pick charge cards that offer a grace period A 
grace period can be thought of as the amount of 
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• Simple interest; 

For example, let's look at the average two-month 
balance method. In this case. the issuer computes 
the beginning balance of the account each day_ 
Purchases wou ld be added to thi s, and any pay
ments subtracted . This procedure is done for each 
day in the billing cycle, in this case about 60 days 
The daily balances are added up, and divided by 
the number of days in the cycle_ This amount is 
then multiplied by one-twelfth of the annua l per
centage rate_ 
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The longer the period over which the issuer can spread out the interest ca lculations. 
the more interest that is likely to be charged This is most va lid for those of us who 
charge a large item, and then make payments. In this case. you would be advised to 
consider cancelling any charge cards that use this method 

Remember that thi s is only a generic example of how an issuer might ca lculate 
interest charges; you can be sure that there are as many va riations as there are 
credit ca rds. That's why anyone who is applying for a ca rd should first examine the 
fine print. 

The ideas presented here are simple, yet effecti ve Anyone can and should use 
them as protection from high interest charges 

Luckily, La rry Hasnone became awa re of his situation in time to prevent further 

trouble To consolidate and lower the interest rate of his debt. he obtained a 
personal loan from his credit union. Larry also cancelled most of his cred it ca rd 
accounts, except two that meet the previously discussed criteria. Larry is determined 
to eventually free himself from debt. and to use credit much more wisely in the 
future. 0 

Brian Jensen will soon be 
graduat ing frorn the U with a degree 
in business. He current ly is a 
rnucky-rnucky at University 
Telecommunicat ions (he even got 
the decrepit TecflO ilolog phone 
repaired ). Brian has become a 
bastion o f financial advice here at 
the Technolog and we wil l be sorry 
to see hirn go. 

Earth Day Revisited 
Will Oill p:Jlluters legacy ever end? 
by Jeff Radford 

E 
arth Day, 1970 Junior high Remember when they called them that. before 
the innocuous term: "middle school')" A bunch o f seventh graders out on 

the soggy footba ll field , urged by our environmentally-aware teacher to 
pick up the trash-the smallest th ing we could do to help, but a step in the right 
d irecti on. 

We had seen the rallies on lV, the long-hai red. Earth-shod. flannel-shirted and 
granny-dressed speakers. assa iling the bourgeoisie polluters. those huge mega
corporat io ns that ravaged the Earth We. as junior aspirants to such a cause. 

wanted to do our part. to fit into the noble purpose of cleaning up this o lder 
generation's trai I of earth-encompassing garbage. Staring desperately at the ground. 

we searched for a Juicy Fru it wrapper. someone's torn-off notebook paper. a Big Mac 
wrapper. Something, anything, that was alien to the natural soil and had to be 
found and removed In fact. we boys wanted to perform our duty so bad ly that we 
even wished for garbage to appear. so that we could pluck it greedily off the ground 
and fill the sacks we ca rried over our shoulders to the bursting point. leaving the 
grass alone in its pristine green. (Dyed. of course, for the esthetic benefit o f football 
fans). The point was that a full sack meant that we were pu lli ng our envi ronmental 
weight. somethi ng a twelve-yea r-old had trouble believing he or she could do But 
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actually wishing for garbage' Of course. we wouldn't 
admit to such a thought. but at the back of our unformed 
adolescent minds we did- th is was the first t ime I was 
awa re of the irony of the environmental movement. 

Naturally, now things are more complicated The older 
one gets. the more one rea lizes the morass of com
plexities that make up the world The resurgence of 
concern for the Earth is with us again, after the sord id 
era of mega-business favoritism and glee conjured up 
during the Dark. I mean Reagan. years But as things 
become more complex. the ironies. both large and 
small. become twisted and intertwined. For i nstance .. 

We Americans. consisting of a small port ion of the 
world's people, use a large amount of the world's energy. 
We burn gas to run our ca rs and coa l to make electricity 
and the air becomes foul with pollution Chemica l by
products. ba rely regulated . pour from corpora te 
smokestacks by the millions of tons and further our 
atmospheric desecration. Streams and ri vers fiow with 
sewage. Acid falls in our rains. Big cities clump their 
refu se in the ocean. New York itself is guil ty of tons 
each clay. Seabirds float atop the scum. choked to 
death by p last ic rings from Budweiser six-packs 
wrapped tightly around their necks. The groundwater 
is steeped with toxic chemica ls t rickling in from ever
expanding landfills Pesticides are sprayed liberally on 
the crops we eat; better to risk a few people getting 
cancer than to raise food organica lly 

But Ameri cans are among the leaders in crying out 
about the polluters of the world. \Ve point our fingers 
at the soft-coal fired factori es o f the Eastern Europe
ans. at the huge mountains o f slag from their power 
plants. and the land pocked with craters from min
ing. We cry out in despair as rain-forests in South 
America and Indonesia topple. as mercury gleams in 
the rivers o f Brazil and children shake with tremors 
from its poison. We wince as a Midwestern farmer 
grimly plows under the last large (hardl y) stretch of 
the virgin prairie that once swept the entire breadth 
of the country. 

We are the "haves" and since we possess. we have the 
power to deplore what others do-and the power to 
ignore our own actions. or make necessary changes 
ever so slowly-due to more down-to-earth causes 
such as making money hand over fist. The Eastern 
Europeans. the Indonesians. the Brazilians. and the 
small-time American farmer are the other side, the 
"havenots." who possess li tt le money or power To 
them. the power plant that spews out thick clouds of 
smoke also provides the heat for their homes or pro
vides a sa lary to buy food for the children. To them. the 
tropica l rain forests that create life-giving oxygen also 
block a field from being plowed and deny a hungry 
family the food that could be raised on it. To the 
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"havenots." a field of vi rgin prairie is useful only for the 
memory of what it was. and is impractica l to leave 
unplowed when the bank wants interest payments. 

But we "haves" maintain a blindness toward such 
things. We overl ook the hungry chi ldren and refuse 
to send economic help to newly- formed Eastern Eu
ropea n nat ions for cleaning up the industrial mess 
left by thei r o ld poli tica l systems' factori es. We urge 
them to close up their pollu ting manufacturing plants 
but offer them few alternatives for jobs or means to 
retool their factories toward less-polluting industria l 
methods. We ignore that North American fast-food 
companies rent the newly-cleared rain forest ground 
to cheaply graze the cows that become greasy plas
ti c-w rapped burgers. We forget the average farmer. 
who is being squeezed 
out of business by corpo-
rate factory- farm s. and 
the politica l. economic, 
and tax clout that such 
businesses ca rry. 

The "havenots" are con
cerned with the necessi
ties of life that we "haves" 
possess; shel ter. food. 
and wa rmth . The com-

We are tne "naves" and since we 
possess, we nave tne power to deplore 
wnat otners do-and tne power to 
ignore our own actions, or make 
necessary changes ever so slowly. 

parison is to art: It is hard tocareabouta rt when your 
child whimpers with hunger and you ca n do nothing. 
On ly when the necessities are provided for does the 
mind turn to other th ings--creat ing a novel or an oil 
painting, or ca ring for the environment. And the 
irony is that pollution will continue as the "havenots" 
try to obtain what we have 

I wonder about the nature of the "haves'" Are we 
human beings who li ve only for today, selfishly not 
considering the I ives of the "havenots." or our children 
and grandch ildren Do we li ve just for money without 
caring for others' Shouldn't we care enough to help 
o thers in their quests for a better li fe and turn from 
our polluter's legacy' Maybe that was the reason the 
first Earth Day is only a remembra nce from junior 
high-these questions were asked then and are now 
only memori es; answers were never found. 0 

e ::c 
r \."' _r 

- '"" ' .-

Jeff Radford is a Wordsworth 
editor at the Dflily and is one of 
those radical . long-haired sorts 
who thinks the world is screwed-up 
and shou ld be cha nged. \Ve like 
him. 
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Optics may replace electronics in the race for 
faster computers. Only time will tell if light is 

truly the wave of the future. 

J
ust after bu siness hours. Dr. 

Nasser Peyghambarian leaves his 
fifth-floor offi ce overlooking Tuc

son and escorts me through a 
quiet building, into the lowerreachesofthe 

Optica l Sciences Center at the Univer
sity of Arizona. Nearing our destina

tion. our footsteps echoing down a long, 
poorly-lit corridor. we wa lk past closed 

doors emblazoned with DANGER: LA
SER RADIATION . At the end of the cor

ridor. Peyghambarian leads me into one 
of his labs. An occupant stops pecking 

at a computer keyboard. looks up. and 
walks over to greet us. I glance ner

vously over the occupant's shoulder. 
TWo large stainless steel tables covered 

with mirrors and lasers and God knows 
what lurk behind him. It looks like the 

set for a grade B horror movie. 

Peyghambari an's co ll eague beg ins 

explaining what the apparatus does. 
My suspicions are confirmed; he takes 

diabolica l delight in zapping things 
with high-speed laser pul ses In par

ticular. he enjoys zapping crystals. One 
laser bea m. the "pump," dri ves a crys

tal sample into metamorphos is for an 
ever-so-brief instant Another laser 

beam . the "probe." measures how se
verely the crystal materi al is tempo

rarily altered. 

Th rough most opti ca l materi als. the 
amount o f light rece ived is stri ctl y 

proportional to the amount of light 
sent Peyghambarian studies materi

als that vio late thi s very simple rul e 

Like ca mera shutters. the materials he 
investigates ca n suddenly switch on 

and off as the intensity of light hitting 
them va ri es. This switching action is 

fas t ; ve ry fas t Accord in g t o 
Peyghambarian. "We' re concentrating 

on making optica l switching devices 
that have switching tim es less than a 
picosecond " Not bad. A picosecond, 

after all . is a millionth of a microsec

ond. 

Computer designers have much to ga in 

from thework ofoptics researchers like 

Peyg hambari an. Beca use bin ary 
switches are the hea rt of all comput

ers. the optica l devices Peyghambarian 
and other scientists study could lead 
to faster computers. running more ad

vanced programs However. ultrafast 
switches are only part of the story; op

ti cs could ultimately interconnect a 
computer's parts in ways so sophisti

ca ted that computer design would be 
revolutionized. Indeed. optics may of
fer a way to circumvent the limits na

ture places on electronic computers. 
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The Death of Electronics? 

Given the stellar performance of elec
tronics over the past several decades, we 
assume the next generation of computers 
will always be smaller and faster than the 
last. Unfortunately, transistors and their 
interconnect ing wires have major limita
tions. Electronics will someday make only 
sma ll ga ins, at best. not the quantum 
leaps we' re accustomed to. 

Februcny / March 1991 

Up to a point. miniaturizing transistors 
produces good results. Small transistors 
tend to be fast. And small transistors are. 
well. small-you can put more of them on 
a chip, thus creating a more powerfu l cir
cuit. However, when the wavelength of 
electrons becomes comparable to the di
mensions of a transistor, transistors no 
longer obey the models engineers and sci
entists have grown to know and love. In 
essence, there are phys ica l limits on how 

Dr. Nasser Peygambarian 

Opt ica l Sciences Center 

Uni versity o f Ari zona 

Researchers 

from AT&T 

pose with a 

working 

opti ca l 

computer 
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small you can make a transistor and still 
expect it to behave li ke a transistor. Ac
cording to MIT professors Henry Smith and 
Dimitri Antoniadis, "once the size of tran
sistors shrinks below about 0 I microme
ter, their effecti veness begins to deteri o
rate beyond any hope of sa lvaging" 

As if the speed and size limit on transistors 
weren't bad enough, there are other prob
lems as well. Just as there are physica l limits 
on how small you can make transistors. 
there are practi ca l limits on how many 
transistors can be interconnected in a small 
area. Crowding thousa nds more transis
tors onto a chip complicates an already 
nightmari sh tangle of connections. 

Its construction is quite simple. resembling 
a pipe An optical fiber's core. usual ly made 
of high-puri ty quartz glass, is surrounded 
by a thin layer of cladd ing material. Any 
light launched in a waveguide will tend to 
remain in it over long distances with very 
low losses. through what is known as "to
tal internal re fl ection," hence its use in 
te lecommunicat ions systems. 

Optica l fi bers work so we ll between com
puters that it's only natura l to try to use 
them within a computer. Not even optica l 
fi bers have escaped the re lentless urge of 
engineers over the past few decades to 
miniaturi ze anything they ca n lay their 
hands on. Since the late 1960s. resea rch-

tin y 

just a special type of lens Dr. Raymond 
Kostuk. professor in the Electrica l and 
Computer Engineeri ng Depa rtment at the 
University of Arizona. is in terested in us
ing hologra ms for optica l in terconnects 
inside computers. 

Holding up a hologram about the size of a 
microscope slide, Kostuk says,"there are a 
lot of advantages of these components. 
They are what we ca ll a free-space imaging 
element. and by that I mean it works pretty 
much li ke a lens does. The difference is 
that the configuration ca n be much more 
compact than a conventional lens and you 
can get a much more complica ted imaging 
character using the holographic element 
versus a refractive element. " 

Even if scientists built ul trafast transistors 
in spite of phys ica l limits, they would find it 
takes longer for signals to propagate down 
connecting wires than for the transistors 
themselves to switch on and off. Basica ll y, a 
transistor's speed ca n outstrip the speed of 
the wires connected to it. making even the 
simplest connection a bottleneck. 

ers have expe rim ented w ith 
waveguides in an effort to in te
grate laser d iodes, I ight detectors, 
and optica l switches on a single 
chip. Ini t ially the primary appli 
cat ion for "in tegrated optics" was 
to be consumer and te lecommu
ni ca ti ons prod ucts In recent 
yea rs. optica l computing has also 
been considered a possible, al
though more distant. application 

The very properties of light that make it 
useful for communication also make it 

useless for computation. 

In contrast to the limitations of electron
ics. light has properti es that make it idea l 
for connections within computers. even 
electronic computers. Light does not need 
troublesome, wire-like conductors to travel 
from one loca tion to another. While elec
tronic signals tend to interfere with each 
other, light beams can travel near each 
other, and even intersect. without having 
the slightest effect on each other. More
over, given light's high 
frequency, extraordinar
ily high data rates are 
poss ibl e. as demon
strated by the fiber optic 
co nn ecti o ns used in 
telephone networks. 

Waveguides and the 
Joys of Free Space 

of the technology. 

Despite the miniaturizat ion of waveguides. 
opt ica l computers won't necessaril y re
quire miles of opti ca l fi bers Light is quite 
content to travel through th in air. Thi s 
mea ns devices in an opti ca l computer ca n 
be connected via "free space," adding a 
third dimension to the two-dimensional 

interco nn ecti on pl ane 
that constri cts electronic 
ci rcu its. While electronic 
signals are confined to 
roads. optica l signals are 
free to take to the skies 

Along with the invention 
o f lase r diodes. com
monly used in compact 
di sc players, opt ica l fi
bers represent a mil e
stone in the evolution of 
opti ca l computers. An 
opti ca l fiber is an ex
ample of a waveguide, a 
device that guides waves. 

Dr. Raymond Kostuk 

Electrical and Computer Engineering 

Uni versity of Arizona 

Free-space in terconnects 
that resea rchers tin ke r 
with contain devices as 
munda ne as mirro rs and 
lenses, and as exotic as 
photorefracti ve crys tals 
and ho log rams Ho lo
grams are o ften incor
rect ly thought of as de
vices that pro ject three
dimensional images or 
as 3D im ages th em 
se lves. More broad ly 
defined, a hologram is 
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How can this he? 

Referring to a lens as though it was an 
interconnection or routing element seems 
rather strange when we live in a world where 
wires traditionally fill this role. However. 
even though we don't think of them that 
way, everything from a camera lens to a 
funhouse mirror is just a routing device. 
The millions of resolvable spots of light 
hitting a lens or mirror are routed to a des
tination according to the device's "imaging 
character " Inside a computer. each spot of 
light would be a data channel. not a pixe l 
in an image. A hologram permi ts designers 
to route light beams. representing optica l 
data channels. in sophisti cated ways, re
sulting in intrica te interconnect systems 

One application where opti ca l intercon
nects may find use in the nea r future is 
d istr ibuting clock signals in 
supercomputers. A supercomputer con
tai ns a central high-frequency clock that 
synchronizes all activities. Due to sign ifi
ca nt propagation delays, electronic clock 
signals tend to arri ve at their destinations 
too late. causing computer subsystems to 
get out of sync. Kostuk says, "I know there 
are very seri ous resea rch efforts at Cray for 
next-generation systems-it's a competi -
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t ion between optics and ad
va nced electronic methods for 
clocking .. Bes ides Cray Re
sea rch. a host of other compa
nies . such as Lockheed and 
Hewlett-Packard . are resea rch
ing opti ca l in terconnect sub
systems they hope to unve il 
within fi ve yea rs 

Optical Transistors: Comput
ing Versus Communicating 

So far. only light's communica
t ions prowess has been di s
cussed in any detail. Now it's 
t ime to face a rather ironic fact: 
the properties of light that make 
it useful for communication also 
make it use less for computa
t ion. How ca n this be? 

Although we don't rea lize it , 
computati o n. whi ch entail s 
switching. and communica tion. 
which entail s interconnection. 

Graduate student Va lorie Will iams at work in Dr. Peyghambarian 's lab at the University of 
Ari zona. 

are two contradictory act iviti es. In a com
munica tion system. designers do not wa nt 
signals to interact with each other. Such 
in teraction is ca lled no ise. interference. 
and d istortion. Within a computer. most 
of the communication traffi c is between 
memory and the central processing unit 
(C PU ) where data is summoned to be 
eva luated Opti cs is idea l for thi s pur
pose- prov iding fas t . di sto rti on-free 
communica tion. 

For computation. however. designers want 
signals. which represent numbers. to com
bine; this is the essence of process ing infor
mation. Binary numbers converge on the 
CPU from memory, then the numbers are 
calcu Ia ted and compared, and solutions are 
produced. In a traditional electronic com
puter. transistors. acting as switches. fill the 
ro le of combining signals But how ca n data 
in light beams be combined if they are 
oblivious to each other's existence? 

Until researchers at Bell Labs observed 
"nonlinear" optica l materi als in 1976. thi s 
question had no easy answer. To appreci
ate the significa nce of nonlinea r material s. 
consider the properties of the "I i near" opti
ca lmaterials we encounter in our everyday 
life. such as glass and air. Imagine the fol
lowing experiment. Shine a light th rough a 
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pane of glass and vary its brightness. On 
the far side of the glass. the output inten
sity is simply proporti onal to the inpu t in
tensity. "Linea r" is just another way of saying 
"proportional. " 

Now repeat the above experiment with an 
idea li zed nonlinea r materi al. At low 
brightness the material b locks most in
coming light. However. when the input in
tensity is sufficiently increased. the mate
rial suddenly allows light to burst through 
Transmiss ion through the nonlinear mate
ri al is nonexistent until a threshold inten
sity is reached. at which time the material 
"switches on" and passes light. Properl y 
configured (see sidebar for details) such 
materi als ca n perform the switching role 
of transistors- and do it faster. As men
t ioned ea rli er. p icosecond switching is 
possible with optics 

Peyghambari an uses the pump-probe 
spectroscopy apparatus to analyze prom
ising nonlinear materials "We' re working 
on new and interesting materials. both or
ganic and inorganic semiconductors. and 
their appli ca tion to optical switching de
vices." So far. ga llium arsenide. the lesser
known cousin of silicon. is the leading ca n
d idate. Since materi als like ga llium ar
senide are already used in the electronics 

industry to make laser diodes. some of the 
equipment and processes used to make 
traditional transistors can be used to make 
optica l transistors as we ll. 

A ft er seve ral years o f resea rch , 
Peyghambarian is not sati sfi ed that he has 
found a material that can fill the ro le sili
con has played in electronics. "At present 
we do not have a 'silicon' of electronics. 
We have gallium arsenide of course. which 
so far has shown the best characteri stics 
for an opti ca l material. However. it still , as 
far as I'm concerned, does not provide the 
best properti es ..... Peyghambarian points 
out that you ca n't make a good switching 
network without a good switch. and you 
can 't make a good switch without a good 
materi al. Thus he believes selecting the 
right materi al is of great long-term impor
tance. requiring further research .... in or
der to make the best decision and say 'this 
is our material of choice. · " 

The State of the Optic 

Although the idea l materi als and devices 
are not yet in hand. that hasn't stopped 
resea rchers from bui lding optica I systems 
that are bona fide computers. or parts 
thereof The most notable effort to date 
was announced ea rly in 1990. At an AT&T 
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Etalons as Transistors: That's a Switch 

During the past decade, optics experi 
menters discovered several ways to build 
non-e lectronic switches that could con
ceivably revolutionize computer design. 
One such optical switch is ca lled an 
"etalon." Though modern , the etalon is 
based on an instrument invented in 1896 
by French scientists Charles Fabry and 
Alfred Perot, explaining why it's often 
ca lled a "Fabry-Perot" eta lon. Since it's 
analogous to an elect ronic transistor, 
some people ca ll it a "transphasor. " 

Etalons owe their existence to nonlinear 
optica l materials, substances first studied 
in the late 1970s. As described elsewhere, 
the properties of a nonlinea r optica l ma
terial change when exposed to high-in
tensity light. To be more speci fic, what 
changes about a nonlinea r optica l mate
ri al is its "index of refraction." Reca ll from 
first-yea r physics that a material's index 
of refraction is the ratio of the speed of 
light in free space to the speed of light 
within the material. For monochromatic 
light, index of refraction can be viewed as 
a rat io of wavelengths rather than a ratio 
of speeds. The numerator is the light's 
wavelength in free space; the denomina
tor is the light's shorter wavelength within 
the material. 

An idealized eta ion consists of a nonlinea r 
optica l material (usually a semiconduc
tor crystal) snugly sandwiched between 
two "parti all y- refl ecting" mirro rs. Fo r 
simplici ty's sake, assume that "part ia lly
reflecting" means that 90% of the light 
hitting a mirror face is reflected and that 
I 0% passes through the mirror unscathed. 
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In th e first diag ram a 
mo nochromati c input 
beam hits the eta ion from 
the left and I 0% of its 
light passes through the 
mirro r and enters th e 
nonlinear material. After 
this light travels th rough 
the nonlinear material it 
stri kes the other mirror. 
Once again , I 0% is trans
mitted and 90% is re-
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fl ected. The I 0% that 's 
transmitted is the output 
beam. Since the input has 
been attenuated twice 
(once by each mirror) , the 
output is very weak-i t's 
strength is one-hundreth 
that of the input. The 90% 
that's reflected from the 
right mirror hits the left 
mirror again , this time 
from the right side. Most 
of it is reflected and re-
turns to the right mirror where it is re
flected yet again . On and on, the light 
beam bounces back and forth , cont inually 
losing strength. In this condition, given 
the small output. the etalon is sa id to be 
"off." 

In the second diagram, a control beam is 
added to the input beam. Though the 
control beam is small , its effect is large: 
the crystal's index of refraction changes 
dramatica lly. As a result. the light's wave
length inside t he etalon changes dra
matica lly as well. The light beams bounc
ing back and forth between the mirrors 
reinforce each other at their new wave-

Illustrations by Robert Schroeder 

Transmitted and Reflected Beams 

ON 

~ Partially-reflecl!ng M1rror 

0 Nonlinear Crystal 

length, ga in ing strength with each pass 
through the material. In effect. the eta ion 
becomes resonant. During resonance the 
intensity of light inside the eta ion can get 
as much as 10 times greater than the in
tensity o f the incoming light. In this 
resonant condition, the output is as large 
as the input. The etalon is sa id to be "on." 

The third diagram shows the overall in
put-versus-output behavior of the eta ion. 
The input beam brings the etalon to the 
brink o f sw itching; the contro l beam 
pushes it over the edge. 
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lab in Holmdel. New Jersey, Alan Huang 
and his co ll eagues took the best materi
als and methods ava ilable and put to
gether a working optica l computer. True. 
it didn't ri va l a Cray-2 supercomputer. Ac
corcli ng to its creators. it was no more 
sophisticated than the control unit for a 
dishwasher. Nonetheless. Huang's device 
showed that a fu ll-sca le opti
ca l computer is a theoretica lly 
feasible . 

processo rs work in g simul taneous ly 
makes up for it. 

A parallel computer sounds deceptively 
simple to build-just wire a bunch ofCPUs 
together. Unfortunately, interconnect ing 
all of those CPUs without producing an 
unmanageab le jumble of wires is ex-

pattern recognition. two tasks that stymie 
even the fa stest of seri al computers. An 
eve n mo re advanced use fo r opt ica l 
compute rs wou ld be neural networks, 
systems loosely modell ed on the human 
brain , a highly interconnected machine 
indeed. Neural networks. a subject of 
intense research in themselves . are used 

to implement eerily
human assoc iati ve 
memories. 

Optical Delusion? Huang, head of the Optical 
Computing Resea rch Depart
ment at Bell Labs . is un
cloubteclly the field 's most 
outspoke n advocate . In 
Huang's opinion. speed is not 
the onl y adva ntage of optics 
In 1984 . before remote ly 
practica l optica l switches had 
ye t been clemonstratecl . 
Huang poi nted out that the 
inherent "paralleli sm" of light 
was its chief advantage, and 
may ultimately revolutionize 
the modern computer's inter
nal architecture 

Post-doctoral student Ruxiang lin at work in Dr. Peyghambarian 's lab at the 
Un iversity uf Arizona. 

Desp ite its potential, 
the ultimate success of 
opt ica l computers is far 
from certain . Ju st be
ca use functional build
ing blocks such as soli
tary switches are avai l
able doesn't necessa r
ily mean that a func
t ional machine can be 
built with them In fact . 
cynics have plenty of 
good reasons to doubt 
optica l comput ing's fu 
ture. Materials are not 

To understand what is meant by "para llel
ism. " an important term in advanced 
computer design, consider how most cur
rent computers work; for exa mple the 
personal computer I'm now sitting in front 
of. When I type in some information and 
hit return it appea rs the computer swa l
lows my data in one big gulp and digests 
it whole. This appearance is completely 
mislead ing. My computer actuall y pro
cesses data in min iscule , byte-sized 
chunks. However, since it ca n process 
millions of such chunks per second. my 
computer acts as though it handles a lot 
of data all at once. The speed of thi s byte
at-a-time "serial" strategy depends on fast 
switches in a computer's CPU . 

Unfo rtun ate ly, as mentio ned ea rli er. 
electronic switches have limited speed. 
To free them selves of thi s irritating limi
tation , computer designers in recent 
years have turned to parallelism In a 
para ll el computer. many interconnected 
processors gang up on the input data at 
once, signifi ca ntly shortening the time 
required to run a program . Even if each 
processor is too slow by itse lf. many 
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tremely difficult. According to Huang, 
that 's where optics comes in ; once spli t , a 
light beam ca n deliver its in formation to 
many destinations at the same time, in 
parallel. Optics can provide the dense in
terconnection system needed in a para l
lel computer. In a 1988 Discover article. 
Huang described the impact of "massive 
para llelism" as follows: "When you go from 
a horse and buggy to a Porsche, you don 't 
wa nt to use the same tricks You wa nt to 
change technologies entirely. The evolu
tion of computer architecture has been 
shaped to the advantages and disadva n
tages of electronics. To work with opt ics. 
you have to redesign computers funda
mentally." 

If success ful. the ramifications of such 
fundamental redesign could be profound . 
Optical computers sporting massively 
parallel architectures cou ld make tradi
tiona l elect ronic computers look like 
they' re standing st ill . Optica l computers 
would be extremely adept at matri x mul
tiplication. Fourier tran sform s. and other 
time-consuming calculations . In more 
exo ti c app li cat io ns. op ti ca l systems 
would be idea l for image processing and 

yet good enough. H igh-speecl opti ca I 
switches require excessive amounts of 
power. And other problems. too numer
ous to mention. ex ist as well . 

Even Kostuk. an optics insider. points out 
that some people have ove rblown the 
ca pabilities of light, "Probably doing the 
optics community a disservice." Referring 
to free-space paralle li sm. he says "there 
are a lot of difficulties with optical systems 
as well . The beams spread out, there's 
diffraction difficult ies, there's alignment 
prob lems . there 's e lectro-optic 
losses .... All these things tend to limit 
these very large, high-density systems that 
a lot of people have stated are things that 
cou lei be clone ... There's just a lot of prob
lems to be worked out. " 

These techn ica l problems may or may not 
be solved eventually; only time will tell. 
But Dr. David Ender. an opt ics researcher 
at 3M. points out one more obstacle; even 
if proven technica lly sound . users may not 
accept opt ica l techn ologies . "Becau se 
electron ics is entrenched, people wi ll 
continue to use it because they're familiar 
with it. ... New technologies that enter the 
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Article Sources/Further Reading 

marketplace have to demonstrate that 
they can do a job. not just the same. but 
quite a bit better. .. The idea l situat ion, of 
cou rse. is to in troduce a technology where 
the re's no compet ition Unfortunately, 
except for some niches. there's lots of 
competition with electronic computing" 
Ender believes. and many others agree. 
that opti ca l computers will start with ap
plications electronic computers have dif
ficulty with and grow from there 

"Anatomy of a Lightspeed Computer" on ly scratched the surface of opt ical computing and its many related 
technologies. In terested readers should consult the fo llowing books and articles for more information. 

Peyghambarian counsels ca utious opti
mism about the future of optical com
puting In contrast to some researcher's 
outspoken support of opti cs, he prefers 
understatement. wa rning, "If you oversell 
so methin g, then it backf ires" 
Peyghambarian is a man widely published 
in the techni ca l literature but se ldom 
quoted in the med ia. he has a record of 
letti ng opt ical materials and devices speak 
for them selves After all. when cri t ics 
ana lyze the pros and cons of optical com
puters. it's going to take them longer than 
a picosecond to change their minds
especially if they get a li tt le help from 
their electronic computers 0 
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recent three-week trip through the western U.S. , Loren 

stopped by the Richard M. N ixon Library in California to pay 
homage to his hero, "America's most cheri shed son-of-a

bitch ." Though doubtfu l there is life after Tecfmo/og, we wish 

Loren the best o f luck in his future endeavors. 
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What Every Engineer Should Know About 

Patents 
By Daniel W. McDonald 

So you've finally de
veloiJed em original 
idea. How do you 
protect it from cor_po
rate theft? 

A s loya l Ted1110log readers may or 
may not know. the Tedll'lolog op
erates a bu sin ess subsidi ary 

ca lled EduOuip EduOu ip is a corpora
tion composed ofTed11wlog sta ff members 
who resea rch and develop new technolo
gies for higher ed·JCation. Until recently. 
the company had produced nothing and 
was at ri sk of being shut down. However. in 
a fl ash of brilli ance. Ljoren Blanston. Elec
trica l Engineering senior. finally developed 
a marketable product. 

The product . ca lled CompuBoard. was in
spired by a professor who always used 
dried-up white boa rd markers that were 
virtually impossible to read. Loren's an
swer to this problem was to develop a 5 
by I 0 foot. pressure sensitive. color liquid 
crys tal di splay. The di sp lay's primary 
function is to replace o ld-fashioned white 
boa rds by allowing an instructor to choose 
a co lor on a menu di splayed on the board 
and then write with the provided stylus. a 
finger or any o th er b lunt ob ject. 
Compu Boa rd senses locat ion of the ob
ject and di splays a line where it was 
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touched . The board ca n also act as a 
monitor for a computer. allowing the in 
structor to display computer graphi cs or 
even automate a lecture. 

To protect this ground-breaking idea from 
corporate theft . the Tecf11wlog contacted 
Dan iel W. McDonald. a patent lawyer. to 
get the low-clown on patenting ou r in 
vention. 

Teduwlog )ust w{w t is a pate11t and wf1at ki 11d 
of in ve11lioll can obtai11 ont'? 

McDonald : The Constitution specifica lly 
allows for patents The U.S. Congress cre
ated the U.S patent system. The U.S 
Patent and Trademark Offi ce (PTO) may 
issue patents to people who invent new. 
useful . and non-obvious inventi ons. The 
most subject ive and difficu lt of these re
quirements is nonobviousness. which re
quires a hypothetical inquiry into whether 
the supposed innovation would have been 
obvious to a person of ordinary skill in 
the fi eld at the time it was made Patent 
protecti on is also dependent upon a 
number of procedural and other requ ire
ments. 

WF1at rigf1t s does a pa tent e1·1title to tf1e holder? 

A patent remains in force for 17 yea rs 
Interestingly, the patent does not grant 
the ri ght to do anything. Instead . a patent 
gives the ri ght to excl ucle others from do
ing something, namely, practicing the in
vention as described in the claims. 

In essence. a patent gives you the ri ght to 
sue someone else who uses the patented 
invention without your consent. If you sue 
someone and win . what do you get' The 
typical reli ef issued by a court includes an 
injunct ion aga inst the pa rty who is using 
your patent without authorizat ion. or "in
fringing" the patent. The in junct ion usu 
ally states that the infringer may not make. 
se ll. or use the patented technology unt il 
the patent ex pi res 

The patent holder may also be awa rded 
monetary relief Th is reli ef. or damages. 
may take whatever form is necessary to 
full y compensa te the patent owner for the 
infringer's use of the invention. At a mini 
mum . a patent owner recovers roya lty for 
the use of the patented invention. 

-
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If an infringer knowingly infringes a patent. 
the patent owner may obta in even more 
remedies The court has the discretion to 
award the patent owner attorneys' fees in 
bringing the suit. which may be very sub
stantiaL The court also has the discretion 
to award up to three times the monetary 
award to the patent owner. 

I understand tnat another compa 11y prodLtced a 
product similar to ours but did not include color or 
tne ability to display computer grap f1ics Can we 
still get a patent? 

Th e vast majority of patents issued are 
merely imp rovements o n what ha s 
large ly been done before The Patent 
Office does not require a revoluti onary 
invention for a patent to be granted. A 
patent usually wi ll be granted when the 
applica nt ca n show differences betwee n 
hi s in venti on and what was done previ
ous ly, coupled with a showing o f practi
ca l advantages in the function of the 
new device, cost o r ease of production , 
etc that fl ow from those d ifferences. 

The bottom line is that if a modification 
to a product or process is different and 
has some advantages over what was done 
before, it is worth t ry ing to obtain a pat
ent 

Does11't it take a long time to get a patent? 

There are certain ly instances where pat
ents have taken many yea rs to issue. One 
is a 20-year effort involving a micropro-
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cessor patent which may cover 
vi rtu a ll y every ch ip man
ufactu red 

While such examples are atten
tion getti ng and alarm ing, they 
are extremely rare and the resu It 
of unusual circumstances. For 
most relati ve ly straightforward 
patent applica tions, the inven
tor may expect the patent to is
sue within about two yea rs 

Moreover. even before a patent is 
issued. it may deter copying by 
compet itors. The inventor may 
use a "patent pending" not ice on 
products that incorporate the in
ven tion that is the subject of a 

fil ed patent appli cation 
Compet itors will frequentl y 
be deterred from copy ing 
products marked "patent 
pending" because they ri sk 
investing in a product which 
could soon infringe your 
patent 

Also. the delay between fi l
ing a patent app li cat ion 
and th e issuance o f th e 
patent may o ft en be a 
blessing in di sguise. A new 
innovation o ften needs 
severa l months, or even yea rs, before its 
market is created in some industries. the 
amount of time it takes to obtain patent 
protection may well be less than the time 
the invention needs to "ca tch on" in the 
marketplace or among compet itors. 

Can a company as small as ow·s really afford to 
apply for a patent? 

Patents ca n cost several thousa nd dollars 
to obtain and maintain . However, patent 
costs should be compared to the poten
tial benefits from filing and obtaining a 
patent For companies that cannot com
pete on the basis of being a low cost pro
ducer, a patent may be the difference be
tween meet ing sa les projections and go
ing in the reel. Profit margins may be en
hanced if competit ion is deterred by the 
patent protection Revenues may also be 
enhanced by an improved reputation in 
the marketplace or roya lties obtai ned from 
licensing the patent Indeed , some com-

panies refer to their patent protection as 
advert isements. 

Another factor to consider in the patent 
cost-benefit analysis is the potent ial use 
of the patent application or patent as a 
bargain ing chip wi th patent ri ch compet i
tors. When company A sues company B for 
patent infringement. and company B has 
no patents of its own, the on ly issue may 
be how much money does B owe A: not a 
pleasant quest ion for B. If, however, A sues 
B for patent infringement and B has pat
ents of its own. B is often able to minimize 
the cost of li t igat ion, or avoid litigation 
entirely by offering to cross license its pat
ents in exchange for using A's patents 
Pa tent applications cost far less than even 
an inexpensive patent lawsuit As expen-
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sive as patents are, it may be more expen
sive not to seek patent protect ion 

if we did patent t(le CompuBoard wouldn't we be 
giviJ•lg away our compa11y secrets? 

Part of the "ba rga in" the patent applica nt 
reaches with the PTO requ ires the inven
tor to disclose the operat ion of the i lwen
tion in enough detail to enable a person 
of ordinary skill in the fi eld to implement 
the invention. This requirement ari ses from 
the basic purpose of the patent system: to 
publicly disseminate technica l innovations 
so that others may lea rn from the disclo
sure and build further improvements. 

Such a requirement may mean that the 
inventor must d isclose related technol
ogy, some of which may be trade secrets. 
However. as discussed above. the inven
tion may be a mere improvement on pre
exist ing technology, not necessa ril y a 
fundamental change. Thus, the disclosu re 
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necessary to full y describe the invention 
may be onl y a small segment of a 
compa ny's total technical knowledge 
Trade secrets not d irectl y related to ex
plaining how the invention ca n be imple
mented need not be disclosed 

fringement di sputes resolved by other, far 
cheaper means that still benefit the patent 
owner. Ma ny patent cont rovers ies be
tween companies are initiated by a letter 
from the patent owner charging the com
petitor with infringement Often, the par-

ties will reach an am i

Sources 

Wasf1i11gtoll Post. October 27, 1990 

"A Chip Maker's Profit on Patents." New York 
Times. October 16, 1990. 

Patents can cost several thousand dollars to 
cable resolution of the 
matter before a lawsuit 
is ever filed In other 
cases, a lawsuit is filed 
but the matter is 
sett led in advance of 
tr ial and before th e 

Merd1a11t & CoLtld Compu ter Law Newsletter. 
Vol I . No. 4 ( 1989) 

obtain and maintain. However; patent costs 
should be compared to the potential benefits from 

filing and obtaining a patent. 

"Who Invented Microprocessors'." Time, 
September I 0, 1990 

Moreover. while a patent applica tion is 
pending, all information di sclosed in the 
patent applica tion is kept confidential by 
the PTO. No competitor may see the in
formation. It is a trade secret until the 
patent issues. which will only happen fo l
lowing the inventor's final approva l at the 
end of the patent applicat ion process 

Obta ining a patent may invo lve some di s
closure of trade secrets. However. the ex
tent of trade secret disclosure may be 
min imal. and in many cases compet itors 
are likely to engineer the "trade secrets" 
in the near future anyway. 

If we ever were i1·1 a position to sue for patent 
i1·1fri111Jement would we ever be able to afford tFw 
lawsuiP 

It is true that patent litiga tion can cost 
hundreds of thousands of dollars through 
trial and appeal Indeed. overall costs of 
S I million are not unusual 

However, for every patent infringement 
tri al which is pursued through appea l. 
there are hundreds of other patent in-
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bulk of litiga tion costs 
are incurred. Alternate d ispute resolution 
is also being used more commonly. 

Both the patent owner and the potentia I 
infringer face the prospect of high litiga
tion costs. As a result. reason-
able business people frequently 
reach agreement as to what is fair 
compensation. avoiding a costly 
tria l for both sides. 

Thanks to Daniel's expert advice. 
we have applied for a patent In 
add ition, the Univers ity of North 
Dakota at Podunk Junct ion has 
placed an o rd er fo r o ne 
CompuBoard. This order should 
save EcluOuip and allow us to 
continue producing new and in
novati ve products at the rate of I 
per decade. 0 
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The end result: a fini shed patent. 
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Gould law finn here in M inneapoli s. Dan submitted an 
extremely informative article that was spruced up with 
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The Brain Drain 
Developing nations find it hard to compete when engineers 
won't come home. 

by Trtsha Collopy 

eopl e use th e term 
"Third World Nations" 
to define all the coun
tries in the world which 

do not possess cutting-edge 
technology and manufacturing 
ca paciti es Embedded in th is 
definiti on are at least two as
sumptions First. that there are 
only two states 'of technological 
developme1i t; cutting-edge and 
underdeveloped Second , that 
the lack of high technology de
ve lopment makes a nat ion infe
ri or (s ince the technologica lly 
developed count ri es are in the 
"First World ") 

The term "Third World " ca n be 
applied to a majority of coun
tri es spread across the globe. 
Obviously, in a group thi s broad 
there is bound to be consider
able va riati on in politica l situa
tions, the leve l of technological 
development , and social needs 
There remains a pervasive be
lief. however. that the pressing 
social problems o f all these 
countries ca n be solved by the 
infusion of foreign investment. 
and especially foreign technol
ogy 

If these countries could only 
develop an infra-structure to 
support modern technological 
meth ods of production, th ey 
could beg in to produce high 
technology products that would 
bring them more money than 
the unskilled labor or raw ma
terials that they currently offer 
to the multi -national compa
nies. If they would onl y stop 
killing their educa ted elite, the 
universities could build a core 
of resea rchers and start se lling 
the rea l commodity in today's 
market: technologica l ideas. 



Sou th Korea . the latest As ian whiz-kid , is 
a favorite developing nation. Thirty yea rs 
ago. when we rescued their dictatorship 
from the Communists. "made in Korea" 
was only a hairsbreadth away from "made 
in Taiwa n" or "made in Hong Kong," the 
plasti c toy capital s of the world Now they 
have managed to pol itely restrain their 
rebel lious students without bashing their 
heads in , and become a seri ous economic 
competitor. Starting with littl e more than 
th e incent ive to wo rk hard . they have 
catapulted themselves to the forefront of 
high-techno logy manufacturing. and re
bu ilt their economy in the process. So 
what's wrong with the rest of the Third 
World countries' 

That was the question in the back of my 
mind when I began to interview U of M 
graduate students from seve r a I Th i rei 
World countries about techno logica l de
ve lopment in their countries. Rather than 
complaining about the lack of Western 
aiel . their responses seri ously challenged 
the Western perception that techno logy 
is the solution to the problems of their 
societies. 

India 

Ranbir Sinclha is an Indian student cur
rentl y studying for hi s Ph .D. in mechani
ca l engineering Sindha says engineering 
students in India have access to most of 
the equipment that students have here. 
but that there is a time lag of about ten 
yea rs between India and the West. They 
have only begun to study applied engi
neering within the last ten yea rs "Now 
they have sa tellites of their own. and their 
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own rockets and computers." sa id 
Sinclha . India recently acquired its 
first supercomputer (a Cray) 

Because of the lack of opportu
nit y fo r ad va nced resea rch . 
Sindha estimates that only about 
I 0 percent of the students who 
study abroad return to India A 
handful of th ese students are 
sponsored by the government. and those 
who return have provided somewhat of a 
technologica l boost to the country But 
these students are not essentia l to Ind ia's 
education system . "They have had their 
own masters and PhD program s in engi
neering for the last 25-30 years " Most of 
the graduate students prefer to stay in 
the west for economic reasons. "In India it 
will take you ten yea rs to buy a ca rl" sa id 
Sinclha 

Sincl ha sees a gradual. root-level devel
opm ent taking place in India. "Unlike 
China, India ca n't force the people into 
deve lopment. " And unlike man y third 
world countri es. India does not permit 
much foreign investment. so development 
is not dictated by multi -national compa
nies. "They don't wa nt to become depen
dent on other countries." Sinclha empha
sized 

Anoth er graduate student from India. 
Uclay Korcle. adds. "The need for change 
needs to be felt from the bottom. and not 
from the top clown." Korcle studied at the 
Indian Institute of Technology at Born bay 
before corning to the University. 

He sees many differences in the educa 
tional systems. "The system is more ri gid . 
and there is no buffer. If you fail you're 
gone. Everything is dictated by sca rce re
so urces bein g shared amo ng many 
people" 

The resea rch in India takes a slightl y dif
ferent direct ion than in the West. "Lack of 

Map Illustrations by Robert Schroeder 

equipment at the uni versity makes re
sea rch more theoreti ca l Also. the inter
action with industry is not as cl ose as in 
the U.S. There are very few exa mples of 
industry funding resea rch " Rather than 
funding , or importing techno logica l de
ve lopment. Ind ian com panies have an
other strategy "A lot of industries are in a 
monopoly situation. so they clon·t need 
to improve their products Whatever they 
produce will be snapped up." 

Instead of paying fore ign companies for a 
techno logy transfer. they simpl y copy 
products from other countries. "At a com
pany where I was working, they had a Ger
man built machine that had broken clown. 
Earli er, they had sent technicians in to 
take it apart and fi gure out how to copy it. 
When the German technician ca me he was 
amazed to see another machine exactl y 
like the one they had sold us, " reca ll s 
Korde. High import taxes help the loca l 
deve lopment of experti se. but at the cost 
of having the techno logy tri ck le cl own 
slowly 

"Currently the leve l of education is higher 
than the industry needs ," Korcle says 
Many post graduates gravitate to admin
istrati ve positions or emigrate Korcle says 
that the brain drain is not hurting India 
under the po licy it is currently following. 
but if they wa nted to switch to an open 
market situation it could be a prob lem 
"They wa nt peop le staying back to be 
technicians and entrepreneurs. which is 
just not rea listi c. " 
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"It also boils down to cu ltural attitudes to 
a certa in extent. They need change at a 
lot of levels." says Korde. "Communica 
tion needs to be improved; many people 
living in India have no idea about what 
their rights are to alternate lifestyles. Then 
the need for change would be felt from 
the bottom and not the top. \Vhen tech
nologica l change remains a conceptual 
thing, it won't do much good unless there's 
a drastic system-like a military dictator
ship-to protest aga inst. " 

China 

China, on the other hand. has a system to 
protest. but ri gidly controls almost all as
pects of its cit izen's lives He-hong Zou 
was educa ted at the Beijing University of 
Science and Technology before corning to 
the U S to study Electri ca l Engineering 
He says that the government assigns ma
jors to undergraduates and classes inside 
the major are predesignated. The engi
neering programs are very specific. much 
like industria l or technica l train ing here 

Although the research facilities available 
to undergraduates are li mited. the cur
riculum is still very rigorou s. Only five 
percent of the high school graduates are 
admitted to college 

Zou does not reca ll using a computer for 
his research before corning to the Uni ted 
States. but he says that for graduate pro
grams in research , there was more aca
demic freedom as well as more equip
ment ava ilable. As in India, the lack of 
equipment means the resea rch tends to 
be more theoreti ca l. "For image process
ing or signal process ing you have to use a 
computer to set up the programs. There. 
we would just have to study the algo
rithms," sa id Zou. 

Because graduate programs were initiated 
only eight years ago in Ch ina. they have 
such a need for teachers that they ca n 

20 

spare very few people to do 
resea rch. They are fu rt her 
hindered from "borrow ing" 
foreign technology by the fact 
that very few of their profes
sors (about I 0 percent ) can 
understand foreign languages 
well enough to keep abreast 
of current resea rch. 

Th e Chin ese gove rnm ent 
sends a large number of stu
dents to study aboa rd every 
yea r. Zou estimates that 30-
40 percent of the graduate 
students in some engineering 
departments in the U.S. are Chinese. "Five 
yea rs ago, almost everyone wa nted to go 
back and help the country" he sa id , "but 
now things are different. Only about I 0 
percent of the students would consider 
going back, unless they ca n't find a job." 
Politica l repression of intell ectuals and 
economic confusion between ca pitali st 
and soci ali st economic sys tems have 
wreaked havoc with attempts to develop 
an infras tructure for foreign technologi
cal development. It is d ifficult to predict 
the path that China will take in the corn
ing decades as it juggles attempts to 
modern ize with the needs of its enormous 
popu lation. 

Jordan 

Unlike India and Ch ina, Jordan is a devel
oping country that imports a large num
ber of engineers However. Jordan is sur
rounded by several developing countries 
of another sort: o il-rich nations that ca n 
bu y whatever technology they des ire. 
Mohammed Abukda is is a Jordanian who 
has studied Mechanica l Engineering in 
Iraq and Jordan. 

The Iraqi government paid for his under
graduate educa tion. "They encourage the 
view that they have to help the other Arab 
countries. They pay for everyth i ng-dorrn , 
tuition and a sti pend ." sa id Abukdais. The 
U S may have more resea rch facilities. 
but Abukdais does not necessa ril y think 
the educa tion is better. "There it is more 
challenging, it's not easy to pass. They 
rea lly push you to study The yea r I gradu
ated , only 50 percent of the class passed 
the final tests. the rest had to go back for 
another yea r. " Although the facilities for 
graduate resea rch are not as advanced in 
Iraq as in the U.S., Abukdais says they are 
"t ry ing to improve in everyth ing" and have 
the money to do it. un li ke Jordan. 

Jordan's universit ies are hampered by a 
lack of funds for equipment. "They have 
no Ph.D. programs in engineering in Jor
dan because the facili ti es are not ad
va nced enough to do resea rch. If we are 
working on a pro ject and need instruments 
for the resea rch. they are ava ilable but it 
costs too much to buy it ," sa id Abukdais. 
Because the technologica l level in Jordan 
is low, a large number of its educa ted 
people look elsewhere for job opportuni 
t ies, espec iall y to o th er Gulf states. 
Abukda is says that the other Gu lf states 
"don't ca re about developing. They have 
money from oil . they ca n pay other people 
to do the work." 

Abukdais says Iraq is the only oil-produc
ing country in th e area that does not im
port engineers He also claims that Iraq's 
pa rli amentary system of government is 
more democratic than the other countries. 
"They use the oi I money to develop the 
country itse lf. In the other countries the 
king or prince takes the money and no 
one tells him what to do with it. " 
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Guatemala 

jaime Ramirez has immigrated to the U.S. 
from Guatemala, a country with neither 
oil nor a stable politica l system. 

The co llege programs in Guatemala grant 
a licenciatura. a degree that allows one to 
go out and immed iately practice in a fi eld . 
"When you enter a uni versity you start 
studying the d isc ipline ri ght away You 
don't take courses for fun ; it 's with a prag
matic view in mind ." 

Only one of the country's fi ve universities 
is publicly funded Research in the pri
va te colleges is we ll funded compared to 
that at the Unive rsidad de Sa n Ca rlos 
(USAC) , the public uni versity, but it is still 
very pragmatic "They have a big lab in 
materia Is engi neeri ng- studyi ng different 
construction material s and techniques 
They study the use of local materials and 
the applications to local climate and geo
logical instability," said Ramirez. Other 
research is done in hydraulic. electri cal . 
and chemical engineering 

The private colleges are relati ve ly expen
sive, but attending the public university 
can be politica lly dangerous "USAC is very 
political; the students go on strike a lot. 
The army views them as commu-
nists. Many professors at USAC have 
been killed by ri ght-w ing death 
squads," Ramirez says quietl y. "Last 
year the pres ident o f USAC was 
killed . He was the biggest academic 
authority in the country It rea lly in
terferes with everything " Surpri s
ingly, engineering is the most po
litical department at USAC 

Some students study abroad. most 
of them in the U.S "A US educa
tion guarantees that when you go 
back yo u' ll have th e bes t job 
around," comments Ramirez. But he 
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also says it depends on the field. "In rea lly 
abstract. unpragmatic areas. there's not 
much point in going back. There are two 
phys icists in the whole country One has 
a pri va te business and the other runs a 
school of hi s own. There isn't much of an 
opportunity to get funding for theoreti ca l 
resea rch." 

The brain drain is more of an economic 
than a technologica l problem in Central 
Ameri ca. Because public educa tion in 
Mexico and Guatemala is virtually free. 
the problem occurs when people get their 
licenciatura and end up stay ing in the US 
Consequentl y, they use the country's re
sources to contribute to the US economy. 
Ramirez cited the Dominica n Republic as 
an exa mple. "In the Domini can Republic 

Many professors at USAC nave 
been killed by rignt-wing deatn 

squads. 

they contribute more to the U S by the 
emigration of educated people than the 
U.S gives them in foreign aid each year " 
This is not such a problem in non-applied 
fi elds, but "when it comes to ci vil engi
nee rs, mechanical and ch emica l engi
neers, these are people we desperately 
need." 

Ramirez sees theoretical research as a 
lu xury for Guatemala . "We need some 
technology, but it has to be very specific 
to our needs and our culture For example, 
many people come to the U.S. to study 
agriculture They are very impressed by 

the high-tech equipment. To try and do 
this kind of farming in Guatemala just in
creases our dependence on foreign tech
nology and foreign machinery It doesn't 
make sense to try and cut down th e 
amount of labor used becau se labor is 
what we have in surplus Right now there 
is 60 percent subemployment and unem
ployment." said Ramirez. 

High technology in Guatemala will have 
to wa it until the most immediate prob
lems, such as the 70 percent illiteracy rate. 
the complete lack of a health system and 
the 1.5 million internal refugees have been 
dea lt with 

Inventing and incorporating cutting edge 
techno logy into manufacturin g infra
structures is of economic benefit to First 
World countri es engaged in economic 
competition with each other, but an ex
amination of the needs of Third World 
countri es quickly revea ls that high tech
nology is not always the answer to im
proving their social probl ems. 0 
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ComputerSpeak 
by Chris Klassen 

Once upon a time, a programmer sa t 
burn ing the midnight o il in a futil e 
debugging attempt. Suddenly, in an 
effort to vent frustration , the program
mer denounced the computer's behavior 
in words I will not reconstruct. Now 
usually in a story like this the computer 
does not respond. but now with vo ice 
recogn it ion (VR) technology from 
Com Voice Systems in Eagan, Minnesota. 
the computer ca n be equipped to 
understand and respond to the spoken 
word With thi s technology, the com
puter now audibl y repli es. "Your pro
gram code has been deleted. Have a 
nice day." 

To add th is capability to any computer 
all that is needed is a microphone, 
speaker. and Com Voice 
System 's softwa re 
and hardwa re. 

The hardwa re consists of an IBM 
compatible eight-b it half-size circuit 
boa rd . Other computers use a "black 
box" that houses the boards and plugs 
into a serial port. The price ranges from 
$495 to $2,995. 

After the hardwa re is installed. the user 
goes through a "training" session in 
which any number of words are spoken 
into the microphone from fi ve to ten 
times each The computer then converts 
the acoustic waves into a digital code 
and stores an average composite of each 
word in memory The vocabu lary must 
be tailored to the user because the 
digital codes will va ry from person to 
person. The number of words that can 

"Oh . Mac. I'm just so glad that you can be here to listen to my problems" 
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be included in the vocabulary are 
limi tless. however, at any given moment 
the computer memory only allows 
operation from a list of 500 to I 000 
words When a word is spoken the 
computer finds its matching digital code 
in memory and recognizes the word 

Once words ca n be recognized some 
meaning or command must be associ
ated with each of them This task is 
performed by the Com Voice softwa re 
and the user. When words are spoken 
the computer recognizes the words and 
obeys the commands associated with 
them. These commands ca n designate 
the computer to print and speak words 
or even control the telephone and 
electri ca l equi pment through infrared 
signaling (provided the computer is 
attached to an IR remote control device) 
or through modules that plug into an 
elect ri ca l outlet. 

When the system and vocabulary have 
been insta lled, the system's recognition 
is 98'Yo accurate. Even co lds do not 
grea tl y impede word recognit ion 
because the digital pattern of speech is 
not significa ntly affected by them The 
rate of recognition, the moment a word 
is spoken to the completion of its 
command . is such that any delay is not 
perce ivable by the user. 

To speak. the computer uses a process 
ca lled concatenated speech synthes is. A 
dictionary of spoken syllables is stored 
in memory and strung together as 
necessary to form words. The resulting 
speech is rough at times but may be 
improved by altering the syllables used 
to spell the word 

Aside from being interest ing in and of 
itself. thi s technology holds many 
practical applica tions and adds another 
dimension to computer fl exibility. 0 
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Planning a Trip to Mars? 
by Laura Sokol 

Coll ege students planning a tri p to 
Mars? 76 seniors here at the 
University are in the process of 
designing a transport system for 
NASA's proposed journey to Mars. 
Aerospace engineering students 
have the opti on to take design 
courses sponsored by the Unive r-
sity Space Research Associat ion 
(USRA) and the National Aeronautics 
and Space Adm ini stration (NASA) 
George C Marshall Space Flight Center 
in Huntsvill e, Alabama 

The class was offered for the first time 
last yea r. Professors Andrew Va no, 
William Ga rrard , anc!Jack Moran 
submitted a proposa l. and received a 
grant from USRNNASA Enough 
students enrolled aga in this yea r, so the 
department created two design teams, 
approximately equal in number. Both 
teams work on the sa me project. with 
the guidance of Professor V~ no 

Professor Va no was an engineer at the 
Dryden Flight Resea rch Facility in 
Edwa rds, Ca liforni a, for nea rl y fifteen 
years. Now, along with teaching at the 
Uni versity, he works as the chief engi
neer at Bellanca in Alexandria, Minne
sota. 

The University Space Research Associa
tion Adva nced Des ign Program ( USRA 

Ship with the aerobrake 
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Mars Habitation Module. Design by team Il l of this year's Senior Design Class. 

ADP) crea tes a classroom environment 
much li ke that of an aerospace 
engineer's work environment. According 
to Professor Va no, most students are 
independent workers and have not had 
significa nt prior co llaborati ve design 
experience. He stated, "In industry, all 
members of a pro ject must work 
together in order to complete a project 
successfull y" In order to fill this need for 
teamwork, the students are cli viclecl into 
different di sc iplines, each having certain 
responsibiliti es The students submit a 
job applicat ion letter and a resume to 
"apply" for positions in the disciplines. 

Last year, students designed a Ca rgo 
Return Vehicle (CRV) for the Space 
Station Freedom During the fa ll quarter, 
the studen ts studied three basic body 
designs The students created concep
tual designs for the CRV during the 

win ter quarter. In the 
spring, they used sever a I 
fin ite element analys is 
programs and wind/wa ter 
tunnels to test the aerody
namics of each body 
design The course will 
fo llow the same game plan 
this yea r. 

The design project the 
students are currently 
working on is the Mars 
Integrated Transportation 
System (MITS) The 

mi ss ion is planned for the yea r 2020. 

MITS is a design pro ject that will 
accomplish four ob jectives. The first 
ob jective is to "transport an exped ition
ary crew of four trained astronauts from 
Earth orbit to Mars orbit. then descend 
to a preselected point on the Mars 
surface." The second is to "establi sh a 
Mars outpost site and conduct loca l 
science and exploration investigat ions 
includ ing loca l resource eva luations" 
The crew will res ide on the surface of 
Mars for approximately 30 clays The 
third ob jecti ve is to "return crew, surface 
sa mples and appropriate hardwa re/ 
informat ion back to Earth orbit. " Fina ll y, 
the students are to "accomplish the 
above tasks in a cost effecti ve manner 
with acceptable levels of sa fety and 
redundancy, and design systems which 
will provide infrastructure for continued 
future mi ss ions." 

NASA considers using the student's 
design projects Last yea r, both design 
teams presented their pro jects at the 
NASNUSRA Adva nced Design Program 
conference held at the Lew is Research 
Center in Cleveland, Ohio. but the ir 
designs will not be utili zed by NASA 
This yea r's teams will present their 
designs to NASA this spring 0 

Illustrations courtesy of this yea r's design teams 23 
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$30,000 
BEFORE YOU GRADUATE 

Start your engineering career now, while yoti're 
still in school and earn as much as $ 1,100 
monthly, plus bonuses, in the Navy Nuclear 
Propulsion Officer Candidate 
Program. Earn up to $30,000 and never wear a 
uniform until after you graduate. Today, th e 
Navy operates more than half the nuclear 
reactors in the U .S. and is a recognized leader 
in their development and operation. 

REQUIREMENTS 
• United States citizen . 
• Have completed sophomore year, m~or

ing in engineering, math, physics or 
chemistry. 

• Minimum 3.0 CPA. 
• Have completed one year of calculus 

and calculus-based physics. 
• No more than 26 Y2 yea rs old at time 

of commissioning. 
• Meet Navy's physical standards. 

FOR MORE INFORMATION: 

NAVY OFFICER You and the Navy. 
Full Speed Ahead. 

f~~dvertise with the TECHNOLOG! 
(612) 624-9816 

LOSE 20 POUNDS 
IN TWO WEEKS! 

Famous U.S. Women 's Ski Team Diet 

During the non-snow off season the U.S. Women's Alpine Sk i Team mem
bers used the "Ski Team" diet to lose 20 pounds in two weeks. That 's right-20 
pounds in 14 days ' The basis of the diet is chemical food action and was devised 
by a famou s Colorado physician especial ly for the U.S. Ski Team. Normal 
energy is maintained (very important! ) while reducing. You keep " full "-no 
starvation-because the diet is designed that way. It 's a diet that is easy to 
follow whether you work , travel or stay at home. 

That is, honestl y, a fantastically successful diet. If it weren't , the U.S. 
Women's Ski Team wouldn ' t be permitted to use it! Right? So, give yourse lf the 
same break the U.S. Ski Team gets. Lose weight the scientific, proven way. 
Even if you've tried all the other diets, you owe it to yourself to try the U.S . 
Women's Ski Team Diet. That is, if you really do want to lose 20 pounds in two 
weeks. Order today. Tear this out as a reminder. 

Send on ly $ 10.00 ($ 1 0.50 for Rush Service) to: SlimQuik , P.O. Box I 03, 
Dept. 2R, Hayden, ID 83835. Don't order unless you walll to lose 20 pounds in 
two weeks! Because that 's what the Ski Team Diet will do. © 1990 

February / March 1991 

Invest in your future ... 
explore a career with Cargill 

Cargill is a privately held international agricultural and 
industrial processing company. Our businesses range 
from commodity merchandising to poultry and beef 
processing, and from flour and steel mills to feed, seed 
and fertilizer sales . 

We offer entry-level engineering positions that blend 
engineering expertise, production management and 
supervision . Our engineers become managers of 
production departments or engineering projects, with 
opportunities to become operations managers of 
production facilities. 

If you would like to learn more about engineering 
opportunities at Cargill , contact: 

Mickey Wilson/PRG #2 
Cargill Incorporated 

P.O. Box 9300 
Minneapolis, Minn. 55440 

Cargill is an Equal Opportunity Employer 
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Cindy Mouton keeps looking for trouble. 

An equal opportunity employu 

sa new member of GE's Field Engineering Program, Cindy 
Mouton trouble-shoots equipment in some pretty wild places. Like the 
day she spent dangling six stories above the Mississippi River, trying 
to fix a crane. 

Cindy's also gone trouble-shooting at chemical plants, paper mills 
and steel mills. She's been called on to repair everything from a vintage 
1930's motor to the newest programmable controllers. 

Field Engineering is not a job for the timid. You need the 
confidence-and broad-based knowledge-to walk day after day into 
new situations where you face the unknown. 

If, like Cindy, you've got a sense of adventure, then Field 
Engineering could be the field for you. 

In fact, if you're gutsy, outgoing, and capable, GE has opportunities 
for you no matter what field you're in. 

So while you're out there looking around, take a good look at GE. 





In memory of ... 

Dr. John Clausen 
I 922..-1991 

Dr. Clausen was the advisor to the Minnesota Technolog 
since 1979 and founded the IT Connection and IT Board of 
Publications in 1981. He was a mentor, advisor, and friend 
to all of us and the cost of losing his vision and support is 
immeasurable. 

Students were what Dr. Clausen was about and stu
dents were the main beneficiaries of his work. The excel
lent tutorial facilities available to IT students are a direct 
result of his work. He was a part of several student orga
nizations and always had a free moment for a student in 
need. 

We dedicate this issue of the Technolog to the memory 
of a man who gave so much to so many and hope that the 
extent of John Clausen's efforts do not go unrewarded in 
the netherworld of the soul. 

The Institute of Technology Alumni Society 

invites you to attend the 

SCIENCE AND TECHNOLOGY DAY SYMPOSIUM 
Thursday, May 9, 1991 o 1:00 p.m. 

Room 3-180 E.E./Comp. Sci. 

"A Regional Response to Global Climate Change" 

IT Connection 
IT Board of Publications 

Minnesota Techno/og 

Dean Abrahamson, professor of public affairs at the Hubert H. Humphrey Institute of Public Affairs, and co-chair of the All
University Council on Environmental Quality at the University of Minnesota, will speak on "The Intersection of Energy and 
Environment." 

Margaret B. Davis, regent's professor of ecology at the College of Biological Sciences, will speak on "Using the Past to 
Predict Ecosystems in the Future." 

Michael Schlesinger, professor of atmospheric sciences at the University of Illinois, will speak on, "Projections of Global 
Warming Using Numerical Models: Methods, Results, and Uncertainties." 

Please join alumni and friends of l.T. in this fascinating, FREE learning opportunity. 
We hope to see you on May 9! 
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About the Cover ... 
Wayne Kao is the artist featured on our 
cover. (He's the artist, not the little green 
fellow depicted.) 

6 To Find a Demon 
by John Alexander and Michael Walsh 
Our first-place entry features an unlikely trio of people who find that 
demons come in all shapes and forms. A group of mysteriously malfunc
tioning farm robots lead the three on a chase for a particularly unusual 

enemy. 

12 White Heart 
by Tola Morts 
Our second-place entry comes in the form of poetry. In a delightful blend of 
meter and prose, we are introduced to some of our distant cousins. 

15 Silence 
by Trisha Collopy 
Our third-place entry finds the main character confronted with the empty 
abyss of deep space and the weight of her life on Earth. 

20 Analog Anniversary 
by Peg Kerr 
In the first of our Editor's Choice stories, a couple finds modern technology 
to be the bearer of domestic bliss. Of course, paradise has its drawbacks. 

23 An Hour and a Half From Now 
by Dennis VanDenBerg 
In our second Editor's Choice story, the lines between reality and fantasy 
blur as the main character creates his own reality within the auspices of 
Operation Desert Storm-the video game. 

Editorial 2 
~-----------------------

Letters 4 
Diversions 28 
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tori 

ter's ream 

A strange sound awakens me from a deep, restful 
slumber. I roll over and see that my alarm clock 
reads 6:45a.m. Why am l awake at this god
forsaken hour? 

l hit the snooze button, but the strange noise 
persists. As consciousness clears my sleep
fogged mind, I realize the strange sound is birds 
singing. 

I pull my shade and am assaulted by the sun, 
shining brightly above the green grass of my 
backyard. My neighbor, clad in cut-off shorts and 
a beer belly, is bent over his beat-up lawn mower. 
It's early, l can sleep in. Wait a minute. 
Green grass. Birds singing. Cut-offs. IT'S 
SUMMER! 

I must have slept through spring. 
Ever-so-briefly, I worry about the 
classes I've missed, bills I haven't 
paid, and so on. But only until I 
remember what spring means. The 
hallowed first ride. 

l dress quickly, grabbing my jacket, 
gloves, helmet, and keys to my 
Yamaha. I run downstairs and burst 
out the back door. There sits my bike, among 
seven others. Seven? Oh well, no time to gawk at 
the neighbor's new wheels. Time to go. 

I swing a leg over my Yamaha, turn the key to on, 
and am greeted by the steady green glow of the 
neutral light and the familiar whir-click of the YPVS 
aligning. I unfold the kickstarter and give it a 
quick boot; the engine fires readily. 

While the engine warms, l check the bike over. Air 
in the tires, gas in the tank, lights all work, clutch 
engages, horn gives a pathetic little bleep. Yep, it 
all works. 

I pull out onto the streets, empty at this early 
hour. The air temperature is warm but the breeze 

is cool enough to keep me from sweating in my 
jacket. The air is crystal clear. Perfect. 

Traffic is light, unusually so. In fact, the only other 
vehicles I see are motorcycles. There are six lanes 
on University Avenue, each about four feet wide. 
Weird. 

I turn off University onto the on-ramp for 94 West. 
The on-ramp also has narrow lanes and the traffic 
light used to limit access to the freeway is gone. 
As l travel down the freeway, I realize that there are 
no cars, trucks, or buses. Just motorcycles. 

Big-bore sport bikes with low handlebars and 
flashy plastic, full-dress tourers with running 
lights and ashtrays, cushy scooters with little 

wheels and neon paint, and loud 
Harley-Davidsons with straight 
pipes and leather fringes glide down 
the road in a carnival-ride mix of 
color and sound. 

I died and went to heaven. There is no 
rational explanation for any of this. 
exit at Riverside Avenue and pull 
into a gas station. A man is putting 
gas into a green and purple scooter. 
Somewhat nervously, I ask him what 
happened to four-wheeled transpor
tation. 

"It's illegal. President Stallone outlawed it right 
after the big gas shortages of '93. Where have you 
been, dude?" the man says. 

"Um, asleep, I guess." 

The man looks at me strangely. I notice a big sign 
reading "43 9

" I look back at the man. 

"That sign says that gas is 44 cents a gallon," I say. 

"Outrageous, isn't it?," the man says, "I was 
paying 25 cents at Citgo but they went belly up 
last week." The man walks off, shaking his head. 
drive away, thoroughly confused. I'll just go hack to 
bed and everything will he okay. 
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l park in the back and walk into my apartment. 
My roommate is up, watching television. 
Sylvester Stallone is on, wearing a triple-breasted 
purple suit, pigtail, and pink-trimmed wire-rim 
glasses. "What are you watching, Rocky XXVI?" I 
jokingly ask. 

My roommate laughs and says, "Nope. This is 
CNN." I laugh and then stop when I realize that 
my roommate is serious. Stallone is mumbling 
incoherently. The screen cuts to Peter Jennings, 
who says, "That was President Stallone, outlining 
his latest policy ... " 

The next thing I remember, my roommate is 
helping me up from the floor. I woozily slump 
into a chair. My roommate looks at me, con
cerned. "You shouldn't get up so early. It's bad for 
your health," she says. I agree and stumble back 
into my bed. 

Several hours later, the harsh buzzing of my 
alarm clock wakes me from my slumber. I hear a 
small motor running in the back yard. My neighbor 
must be mowing the lawn. !look outside and am 
greeted by fresh, white snow and my neighbor, 
dressed in a purple snowmobile suit running his 
snowblower. It was all a dream. Sly, motorcycles, the 
whole thing. 

In the future of my dreams, motorcycles become 
the prime mode of transportation and, due to 
radically lowered gas consumption, oil compa
nies go out of business. 

While this scenario is highly improbable, motor
cycles get excellent gas mileage, are cheap to 
insure, and convenient (usually free) to park. 
They are an excellent alternative for a student. (I 

strongly recommend new riders take part in a 
motorcycle safety course and learn to drive 
defensively.) On the other hand, I cannot advo
cate the idea of Sylvester Stallone as President, 
no matter how attractive the thought may be. 
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Dear Editor, 

Why did Saddam Hussein think he could get away with in
vading Kuwait? 

We knew that Iraq was having a border dispute with Kuwait and 
on July 25, 1990, according to the ]an. 16 Seattle Times. Ambassa
dor April Glaspie received the following written instructions 
from the Secretary of State, approved by the President, to de
liver the following message to Saddam Hussein: "We will not 
become involved in your border dispute with Kuwait and we 
take no position on this dispute:· According to Representative 
Mary Rose Oakar, Ambassador Glaspie is now incommunicado. 

Invest in your future .. ma 

explore a career with Cargill 

Cargill is a privately held international agricultural and 
industrial processing company. Our businesses range 
from commodity merchandising to poultry and beef 
processing, and from flour and steel mills to feed, seed 
and fertilizer sales. 

We offer entry-level engineering positions that blend 
engineering expertise, production management and 
supervision. Our engineers become managers of 
production departments or engineering projects, with 
opportunities to become operations managers of 
production facilities. 

If you would like to learn more about engineering 
opportunities at Cargill, contact: 

Mickey Wilson/PRG #2 
Cargill Incorporated 

P.O. Box 9300 
Minneapolis, Minn. 55440 

Cargill is an Equal Opportunity Employer 

Why did President Bush give the green light to Hussein in July 
and then, a few weeks later, start calling him "a Hitler?" Was 
Hussein set-up by Bush? 

Now President Bush wants the Emir of Kuwait restored to power 
(status quo ante). The Emir is not the American way of life-70 
wives, seven personal 747s, sole owner of Kuwaiti Oil Company 
with half of the oil money going into his personal pocket. Are 
America's sons and daughters to be sacrificed for a guy like this? 

Alan Rhodes 
Willoughby, Ohio 

Hennepin Technical College in Brooklyn Park has the only 
Powder Metallurgy Technical Education in the United States. 

Jobs in the above areas and more are available in 2 years or 
less without a degree when you have a background in Powder 
Metallurgy from Hennepin Technical College. 

Powder Metallurgy is the fastest growth area in metalworking. 

Don't Wait m 5I IS Start Now! 
Call Jeff Reinert .. (612} 425 .. 3800 

Hennepin Technical College 
9000 Brooklyn Boulevard 
Brooklyn Park, MN 55445 

Hennepin Technical College 
Intermediate District 287 
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Friday Night, May 10 
Doors open at 8:00 pm 'til Midnight 
Tickets available in April 
For more details read the Connection 
or call 626-0093 

Make your ns now to go Beyond 
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ackie Allan pulled on a pair of oil-stained 
coveralls. She left the warm body sleep
ing in her bed and made her way to the 
kitchen. Spring is cold in Minneapolis. 

Making breakfast she considered going back to 
bed. But she decided that she didn't want to be 
more than half an hour late to her first day on the 
new job. 

She found Kelly Peterson's office behind mirror 
glass on the seventeenth floor of the new Excon 
building on Nicollet, and walked in. 

"You're late." Kelly, petite and brown eyed with a deli
cate face, wore artificially long straight hair in the cur
rent fashion. Jackie sat down and put her boots on the 
desk. 

worth his or her salt will give you a urine sample. 
No one's even dared ask me since l was fresh out of 
the Institute. I refused then." 

"Here at Excon we try to maintain higher employee 
standards than are unfortunately prevalent elsewhere." 

"So fire me. Let's see you beukies, I mean bureau
crats, fix a leaky faucet." 

"We have some very competent personnel who are 
willing to take PRE's and give us urine samples," 
Kelly muttered, surrendering. 

"Sure." War over. Jackie swung her legs off the table 
and got up. "Where's my terminal?" 

"Skip that, there's an 
automatic farm on the 
fritz that I'm supposed 
to fix," Jackie said. 

The air between them 
began to freeze. 

".You need an•experienced systemsengi ... 
neer, and that's why I'm getting paid twice 

what you are. Not that money means 
anything. anymore." 

"Actually, management 
feels you probably 
ought to have a look at 
the farm in person. 
There's a van in the 
basement garage. I'll 
show you." 

"You seem to forget which of us is the boss," Kelly 
said. "You refused to take a Political Reliability 
Exam. You refused to give us blood and urine 
samples, and access to your health records. You're 
not on time. These are all conditions of employ
ment. How do you expect to get along with your 
superiors?" 

"Go jump in a lake." Jackie rubbed the heels of her 
boots together, leaving fragments of dirt on the 
tabletop. ''I'd just as soon quit now as next week. 
But you need an experienced systems engineer, 
and that's why I'm getting paid twice what you are. 
Not that money means anything anymore. Besides, 
I'm insulted. No scientist engineer, or technician 

Management probably 
ought to have a look at itself, Jackie thought as she 
followed. 

The garage was dim and smoky. The van was enor
mous. A shirtless man with a well-defined chest 
and a bristling mustache was loading crates of 
equipment into the back. 

"This is Mark Eckert, an automation tech who will 
be coming with us. Mark, this is Jackie Allan," Kelly 
said. 
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"I know Mark. Hi." (Jackie felt that Mark 
had the most beautiful eyelashes she had 
ever seen on a man.) 

"Hi jackie." 

"You said ... us?" Jackie turned to Kelly. 

"Uh, I was told to come along." 

jackie gave her a hard look without saying 
anything. Then she climbed through one 
of the side doors of the van. 

Automation up front; a manual driver's 
seat just in case; methanol engine; living 
quarters; lab space with terminals; and 
storage space in the back. 

Mark climbed in with a four foot satellite 
dish. 

"Hey, Jackie, what's with the beukie com
ing along?" 

She reached out and flipped on a terminal. 

'Tm not sure. Excon's been security-fa
natic ever since people stopped them from 
putting microwave receivers on the 
Greenland icecap. You remember that?" 

"Microwave power beamed down from the 
solar arrays in space? But I thought those 
things were in the Pacific ocean." 

"They are." Jackie was watching her screen. 
She'd found her login and started explor
ing while they talked. "Some beukie origi
nally wanted to put them on the glaciers. 
They didn't realize the conversion heat 
would eventually melt the glaciers, reduce 
the earth's surface albedo, and give glo
bal warming an extra oomph." She sus
pended a throat mike around her neck. 

"What happened?" 

"They were stopped. Mortal blow to the 
collective ego of top management. So now 
Excon recruits weak-willed people who 

give urine samples. I think Kelly's sup
posed to keep an eye on us." 

A door slammed up front. The twitch of 
Mark's thick mustache did not go unno
ticed by Jackie. "So if I gave urine that 
means I'm weak-willed?" he inquired. 

"just don't do it again," Jackie laughed. 

"Do what?" asked Kelly, coming through 
the door. Mark went back to packing boxes 
so they wouldn't move around. 

"Urinate," Jackie said. "What's the name of 
that farm?" 

"Fnail. Fnail Farm, in Canada. The farm 
overseer reports that everything is fine and 
dandy, but the last transport didn't find 
any produce to load. There are other dis
turbing reports," Kelly said. She was 
watching Mark, who was shuffling crates 
with effortless grace. She decided that the 
muscle was real, not silicone inserts. 

"So, how do you two know each other?" 
she asked. 

"We worked together 
on a job for General 
Wind. Repairing 
power windmills." 
Mark placed his hands 
on the edge of a crate 
behind him and sat 
down on them. 

'They had a joke about 
us," Jackie called over 
from the terminal. 
"About how you re
move a generator 
housing." 

"Yes, yes, Mark 
grinned. "Jackie holds 
the screwdriver 
against the screw and 
Mark rotates the gen
erator. Then she had 
the nerve to write on a 
recommendation 
form that I was 'young, 
but competent.' Tell 
me what that's sup
posed to mean." He 
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jabbed an accusatory finger in her direction. 
Jackie giggled. 

Kelly smiled politely, but she had this im
age of Jackie with a screwdriver that she 
found mildly threatening. 

"Arrgh, you're right." Jackie's moods 
seemed to switch without warning, Kelly 
thought. She had been communicating 
with the terminal by keyboard and 
subvocally through the throat mike. Now 
she turned it off. "From the farm's point of 
view everything's okay, but the other things 
flatly contradict that. We'll have to actu
ally go to Canada to find out which ma
chine is right." 

"We've been on our way for five minutes," 
Kelly said. 

Jackie looked stunned. 

"You didn't notice? Your inner ear must 
be broken," Mark said generously. "We've 
been turning corners and everything." 



"Damn modern suspensions are too 
good," Jackie growled reflectively. 

It was growing dark and drizzling when 
they pulled up to the end of a gravel track 
and stopped. The black arms of wet bushes 
and trees stood around a huge shed and 
a crumbling, low concrete structure. Dull 
green conifers rose up one hill. In the other 
directions lay small fields separated by 
windbreaks. 

" ... land is poor around here. Vast area, 
very low level agriculture. It's labor inten
sive to conserve the soil," Mark was say
ing as they got out of the van, wearing 
light hooded jackets and heavy boots. 

Kelly went over to the shed and pulled 
open the big door. 

"Machines in here. Tractors .. I wish I knew 
all the names." 

Jackie followed her in, clanged around, 
and came back out. 

"Most of the farm machinery is out. The The bar bent and came out of the frame. 
storage bins are empty ... Mark, what is The door swung in. 
it?" 

Mark had been standing in the rain star
ing off into the distance. He turned. 

"Nothing. Smelling the air. Getting a feel
ing for the place," he said. "That should 
be the 'bot den," he added, pointing at 
the squat concrete building. 

They entered by a wide gate with its doors 
flung open. Lights came on. It was a large 
cavern with showers and water hoses for 
cleaning equipment and 'bots, farm ro
bots. Side rooms held supplies. Mark 
headed purposefully for a heavy door in 
the back wall. The room behind it proved 
to be dry and heated. 

"Weather can get pretty corrosive, even 
on the 'bots," Mark explained. "And con
tacts." He pointed out a series of outlets 
in the wall. "The 'bots come here to report 
the day's events, and to get their assign
ments in the morning, as soon as it's light 
enough to work. The bigger contacts are 
for power. Recharging." 

"I was told the farm 
overseer talked to the 
robots by radio," Kelly 
put in. Jackie was rat
tling at a door with a 
rusted padlock on it. 

"Sure, a bit," she said. 
"But the 'bots can re
member a lot, espe
cially botanical de
tails. The data rate's 
too low. Same reason 
we'll be putting up a 
satellite dish. The van 
radio won't let us talk 
to the rest of the world 
as much as we want." 
The door wasn't giv
ing. 

"Mark, can you get this 
open? Otherwise I 
have to go back for a 
hacksaw." 

Mark put his shoulder 
against it and pushed. 

"Cheap metal," he said. 

No light came on in here, and there was a 
musty smell. When their eyes adjusted to 
the dark they saw several large cables 
passing through the room. One was con
nected to a large box on a bench, which 
was connected in turn to an old-fashioned 
terminal. There was even a chair lying on 
its side. 

"Hey, this looks like it used to be a control 
room for real live people," Mark breathed. 
"Totally antiquated, twenties stuff." 

Kelly felt strangely excited.ln 
spite of the jokes., Jackie couldn't 

be much over thirty--five; 

"Cool it. Some of us are old enough to 
remember the twenties," Jackie said. She 
righted the chair and sat down in front of 
the terminal, raising a cloud of dust. 

Mark found an outside door and opened 
it. The last of the daylight filtered in. 

"What I wonder is where all the 'bots are. 
They should be coming home," he said. 

Kelly peered out, wondering if she would see 
the earth-toned hominids ambling toward 
her through the weeds growing over the 
foundations of long-gone buildings. 

"They are home." Jackie stood up, alarmed. 
"According to this overseer, its storage bins 
are full of radishes, its fields are all plowed, 
and all twenty-four 'bots have been pa
tiently sitting in the room we just came 
through, for the past hour." 

They set off to look for the missing 'bots 
with flashlights. The drizzle had stopped. 
An invisible moon gave the cloud cover a 
uniform glow, enough to navigate by. 

Kelly pushed through the underbrush of 
a windbreak and came out on the other 
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side. A 'bot was right in front of her, ten 
paces off. It cocked its head slightly and 
watched her. 

"Jackie, I've found one," she called out. In 
the flashlight beam it was brown, with 
black disks for eyes in an otherwise fea
tureless face. Jackie came up beside Kelly. 

"Stop. Test. Test," she said. The 'bot emit
ted a low hum. "That's about all they say." 
She pulled out a complicated-looking 
probe and walked over, reaching for an 
access port on the bot's torso. A third 
beam of light fell on the brown figure. 
They heard Mark's footsteps. 

The 'bot casually brought up its right arm 
and knocked Jackie's hand out of the way. 
She reached out again, and barely dodged 
a large swipe of the bot's arm-but tripped 
backward in the grass. Kelly caught her, 
staggering in surprise at Jackie's weight. 
Muscle and bone. Kelly felt strangely ex
cited. In spite of the jokes, Jackie couldn't 
be much over thirty-five. 

"They're not supposed to do that. Any
thing like that. Ever." Jackie was breathing 
hard, and there was some fear in her eyes. 
Kelly wondered how she was supposed 
to feel. 

The 'bot didn't show any further aggres
sion, but just stood there. Mark had run 
up and was now standing next to them. 

"Let's stay away from that one," he said. 
"Come on, I found a disabled one. It's 
probably safer." 

Mark's 'bot was lying on its side at the foot of 
a grassy incline. It looked considerably less 
than human with several large panels re
moved. Mark's finger picked out details. 

"See, here, the oil well's dry. I'll bet the 
joints are ruined. Hydraulic fluid's low. The 
battery's drained. There's a lot of physical 
trauma, especially to the computer cas
ing. I've never seen a 'bot so mistreated. 
Usually the mechanical parts wear out af
ter five or so years. This one's brand new." 
He straightened up. "It almost looks like 
this 'bot tried to kill itself. And another thing 
I don't understand is why the operational 
one over there didn't bring this one in. 
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They're supposed to take care of each 
other." 

"This one was probably ordered to com
mit suicide," Jackie put in. ''I'm sure that 
this was done through the overseer itself. 
I doubt we'll find many working ones." 

Mark hoisted the casualty across his 
shoulders. 

They drove the van around to the outside 
door of the little control room, carried in 
a bright light and set up their trouble-

shooting gear. Jackie quickly broke the 
system. It had been set up to deliberately 
destroy the 'bots, and to deny that any
thing was wrong. 

"There are four 'bots left. They're not hos
tile anymore," Jackie stated. She yawned. 

"Someone must have done that," Kelly 
said. ''I'm worried. Can we use the 'bots 
that are left as guards?" 

"Go right ahead. I'm going to bed." 

Kelly got Mark to show her how to get a 
low-resolution picture (of shadowed 
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darkness) through the bots' eyes, how to 
set an alarm on their motion detectors, 
and how to move them around. For the 
rest of the night Kelly kept an avid watch 
on the nocturnal wildlife. 

She also watched the two sleeping fig
ures on the floor. She couldn't decide what 
to think of them. Some great conflict 
seemed to be brewing inside her. 

The next morning before breakfast Jackie 
dragged them along to a small lake half a 
mile away. 

"I found this place last night," she said, 
taking off her sweatshirt. 

"But it's cold," Kelly said. 

"So we get to prove we're Minnesotans." 

"I didn't bring a swimming suit," Kelly 
continued. Mark and Jackie splashed in, 
both inarguably lacking swimming suits, 
and loudly proclaimed the water cold. 
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"Um," Mark said. 

Kelly shrugged and 
bowed to fate. She 
had to admit, it 
was ... invigorating. 

When they got back, 
Jackie immersed her
self in the global 
communications 
network while Mark 
drove off to gather up 
the disabled 'bots, 
which the overseer 
was now able to lo
cate. Kelly disap
peared on some 
project of her own. 

"Username Ari in Aus
tralia," Jackie an
nounced when Mark 
returned. "Means 'de
mon' in Icelandic, inci
dentally. Whoever did 
this came from there 
via Kamchatka, France, 
Argentina, and Esto
nia. Only thing is, the 
trail was obvious." 

"I think it's a front doorbell. Here goes." 

Several minutes passed before the other 
end was picked up. A line of text spilled 
along the bottom of the screen. 

"Old union handshake," Jackie said. "Let's 
see if I can remember how to do this." 
After several apparently meaningless ex
changes the screen cleared to show a 
bearded man with soft brown eyes and a 
red face. 

"Ah. Jackie Allan," he said. "''ve heard of 
you. You went to the Institute of Wis
consin-Madison? Involved in the Cher
nobyl cleanup of '27, right? I'm Brent 
Alberts. Institute of Toronto." he looked 
at Mark. "Who's our third party?" 

"That's Mark Eckert. I know him, he's okay," 
Jackie said. 

There was a pause. 

"You're not in Australia," Mark said im
pulsively. There was full sunlight behind 
the man's head. 

"Not exactly," Brent laughed. ''I'm in a safe 
jurisdiction. Not that Jackie couldn't find 
me if she really wanted to." 

Jackie nodded at the compliment. Then 
she got down to business. 

''I'm fixing a Canadian farm you set on 
self-destruct. Why?" 

"Maybe you heard about Excon's plan to 
raise a good part of the remaining Indo
nesian rainforest so they can build golf 
courses and luxury apartments for sev
eral thousand of their executives." Brent 
didn't waste words either. 

"I read in the news. I assumed somebody 
was going to stop them." 

"Me and some other people decided to 
do it. Only they've gotten smart since the 
Greenland affair. Hired sharp people as 
collaborators. They have actual human 
beings with guns on the site. Several of us 
got physically arrested and imprisoned 
under some barbaric Indonesian law." 

"That I didn't read in the news." Jackie 
looked disturbed. 

"So we decided on war. Excon has opera
tions in automated farming, automated 
mining, automated manufacturing, and 
automated transport all of them more 
vulnerable than the Indonesian construc
tion site. This was a test. Tomorrow, it all 
goes. I think Excon will back down, but 
it'll be hell in a handbasket." 

"I don't like the waste," Mark said slowly. 
"It hurts me to see 'bots ruined." 

"Neither do I. If we had something like an 
executive password, we could get at the 
bulldozers directly. Failing that. the feel
ing is that 'bots are more replaceable than 
untouched ecosystems and endangered 
species. Also, that making an example of 
Excon will make Consolidated and the 
others listen to us the next time they try 
to pull something like the Orinococ salin
ization scandal. Jackie?" 
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"Sorry. They gave me barely enough infor
mation to find the farm. We do have an 
executive, though ... " 

... who at that moment burst into the 
room. At a keystroke, a lengthy quote from 
'Njal's Saga' covered up Brent's image. 

"I saw some large shapes last night," Kelly 
said when she had ascertained that no 
one else was talking. "There aren't any 
footprints out there today, but I found 
some two-toed tracks, deer or something." 

jackie tried to think of a good way to put it 
to her and couldn't. 

"Kelly, your company's doing something 
really idiotic in Indonesia. We need your 
password to stop it," she stated. 

Mark almost groaned. 

Kelly's eyes widened. She looked back and 
forth between their faces, trying to deci
pher the expressions. She flushed. 

"I think it is very nice that the company is 
able to provide beautiful homes for its 
administrators. just because ... how dare 
you, you techie anarchist scum!" She 
turned and ran. 

Jackie grimaced and turned Brent back on. 

"I assume you heard that." 

"What a diplomat you are," he said dryly. 
Mark grumbled something similar. 

"You go talk to her, then," Jackie said. 'Til 
go tell Excon I fixed their overseer, please 
send twenty new 'bots." 

Kelly ran on past the lake and sat down, 
tears on her face, under a huge tree not 
far from one of the 'bots standing in the 
tall grass. The sky had cleared. The sun 
was out, and the air had the rich smell of 
evaporating rain. For several minutes she 
tried to figure out why she was crying, and 
what she would report to her superiors. 

"What's the matter?" a calm baritone voice 
asked out of nowhere. 

"Who's there?" Kelly looked around. 
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"just me." The 'bot in the tall grass turned 
to face her. She froze in terror. It walked 
towards her casually, almost as if it were 
using body language to convey ease and 
confidence to her. Usually, robots walked 
purposely. 

"You are upset. Why?" The same voice, 
imperturbably calm. 

She tried to talk, swallowed, found her 
voice. 

"Several of us got physically 
arrested and imprisoned under 
some barbaric Indonesian law." 

'Tm ... confused. How should I know about 
Indonesia, what to do? The techies, I mean 
the two people I came with, I can't trust 
them." 

"Whom can you trust?" 

She thought of her superiors. Suddenly 
she couldn't remember why she had ever 
trusted them. Trust was poised in her 
throat like a boulder on the edge. 

"!. .. do trust them." she said, surprised at 
the words even as they came out of her 
mouth. "Jackie and Mark. If someone could 
just explain to me ... " 

"They asked for your password so that I 
would be able to stop the Indonesian 
project directly. Species diversity is es
sential to the earth's ecology and is a part 
of human survival. If I can't stop it di-

rectly, I will kill tens of thousands of 'bots 
the way I killed the 'bots here, to stop it. 
That would be a great waste." 

Kelly bit her lip and studied the horizon. 
Then she leaned over and whispered the 
word at the formless head which was bent 
to receive it. 

"Thank you," it said. 

Kelly stood up slowly and took a few steps. 
She wondered if she should say goodbye. 

Instead, she said, "Are you human? Or 
can they make intelligent robots now?" 

"They can." The 'bot rose. "But they 
haven't. I am a human being named Brent 
Alberts, talking with you by means of a 
reprogrammed farm robot." 

Kelly felt tricked, but she also felt like 
laughing. 

"Why haven't they, then?" 

The'botpausedforasecond. 

"An intelligent robot would be a citizen. 
What kind of life could we offer this per
son? joints that wear out in five years? 
Poor eyesight, no sense of smell or touch, 
accidental death by power failure?" He 
shrugged. "With power comes responsi
bility. We must refrain from doing many 
things that we are capable of doing." 

That made sense, Kelly thought. 

"Bye," she said. 

The 'bot waved in a way that she decided 
was very suave. 0 
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Now there was only her jagged breathing and the 
wild pounding of her heart to fill her ears. 

The emergency power supply didn't function. She 
knew the craft was flimsy at best. She had loaded 
only the most essential instruments. The enter
tainment systems designed to make 

While her fellow students spent hours being enter
tained or shopping by telecommunicator or trying 
to reconstruct their bodies at the Academy, she had 
spent three years indoors, programming or access
ing databases that interested her. Her teachers were 
stunned by her work, her parents were proud, and 

her classmates said she was stuck-up. 
weeks of interplanetary travel surviv
able were a luxury, as were reserve 
power and oxygen once she had 
passed the last complete base on 
Ceres. No one would have the ability 
or resources to rescue another crazy 
interplanetary explorer. 

A hurst of intense light from the 
distant sun momentarily 

blinded her, and then she saw 
the solar panels had been 

cleanly snapped off. 

None of it made the ache of being dif
ferent go away. Sometimes she sus
pected that she was a different species, 
some other form of intelligence (some 
form of intelligence at all), but logically 
that was not possible, intelligent life had 
still not been discovered in the universe, 
although humans had spent several 
centuries searching. (The response from "Quark it" she muttered and pushed 

herself back into the control module to sulk. Her 
situation did have elements of the ludicrous, she 
had to admit. Liz Marek, the arrogant biocosmology 
expert lost in space, headed for a dead moon of 
Saturn on a wild goose chase in a shitbox space 
shuttle. She could have blamed Cliantha, but it 
was pointless. No one had forced her to make this 
journey. It had been entirely her own choice. 

The communications station on Callisto would reg
ister her silence, she supposed dully. She could 
imagine the insolent operator shaking his head. "Oh, 
another one of those idiotic explorers. Headed out 
to explore the unknown in substandard equipment 
I mean, what do you expect? But there's no point in 
trying to stop them. They won't listen. Just littering 
the solar system with their failed junk heaps." They 
would relay her absence back to Ceres, but search
ing for a disabled craft floating somewhere between 
Jupiter and Saturn was like searching for a sign of 
intelligent life in the universe, at best. 

She had known all of this before she even left 
Earth. All of her friends and relatives had attempted 
to talk her out of the trip, her father yelling at her 
for hours on the telecommunicator, clogging her 
databanks with accounts of failed expeditions. By 
that time, however, she had convinced herself there 
were no other options. 

Marvelous to be considering her options, now that 
she didn't have any. 

There was nothing on Earth that she missed any
way. Her professional career revolved around an 
esoteric branch of biocosmological science. Her 
friends didn't really understand her, and her family 
members could take care of themselves. Earth was 
a polluted wasteland, stacked stories high with 
inconsequential human beings. She had known 
since attending the Academy that she wanted to 
leave it. 
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the universe was a consistent silence). 

Her grandmother, Cliantha Marek, was one of those 
scientists. She established the first Biocosmology 
Institute on Earth in the 20's, after participating in 
the monumental Solar System Exploratory Expe
dition (SEE). From time to time, Liz sent programs 
to her famous grandmother for feedback. They al
ways came back completely reworked. "Your pro
gramming style is extremely amateurish. Why don't 
you follow the patterns your professors give you? 
You can't expect to speak a language if you don't 
learn the grammar, my dear." 

After she completed her studies at the Academy, 
attending a university seemed like the next logical 
step. Her programming skills certainly shouldn't 
go to waste. At the university, her studies were 
more challenging, and she found a few friends who 
spoke her language (computerese). But she also 
began to experience an overwhelming restlessness. 
Everything indoors seemed to oppress her, the 
walls, the air from ventilation systems, the per
fectly modulated light even the indoor botanical 
or zoological gardens were no relief. She felt like a 
trapped whale, swimming around and around in a 
transparent tank. Running into the same trapped 
companions day after day. Scooping up fish 
dropped by humans to feed her. 

Sometimes she would become so annoyed with 
the predictability of everything, the metropolises, 
the University, the conversations she had with 
people, that she would withdraw into her room for 
days at a time. Her friends were accustomed to 
these withdrawals and didn't bother her. 

She spent most of her time reading century-old 
data files-stories of Earth before the 21st century. 
She read of a time when Europeans thought the 
world was flat and they would fall off the edge if 
they sailed far enough. Stories of a time when the 
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Americas, or Africa, or Asia were covered with vast 
unexplored forests. Of humans exploring polar caps 
(with dogs!) or rain forests or discovering primitive 
cultures on lost islands in the Pacific. She had 
learned about the rehabilitation of the deserts in 
school of course, and the early colonies on the 
Moon and Mars, and SEE, the complete mapping 
of the solar system. 

Liz rarely mentioned these database searches to 
her friends. It was an obscure topic, at best. They 
would agree that the Earth was overinhabited, and 
polluted. So they made plans to move to the Moon 
and start families in a cleaner, safer environment. 
The more altruistic among them 
wanted to improve the produc
tivity of desert agriculture, or 
move to the deepest marine 
colonies to have wild marine 
fauna outside their habitation 
unit windows. 

Liz visited Taun at Marine Colony 
35, off the coast of Australia. He 
showed her around. "Isn't the reef 
incredible? Two hundred years 
ago this area was completely 
killed by pollution. We've been 
able to reconstruct a complete 
ecosystem." 

"Where did you get the organ
isms?" 

"Some of them we culled from 
colonies in the Pacific, others 
were lab synthesized." 

"A synthesized coral reef. Beauti
ful." 

"Sometimes I think there's noth
ing we can't do," Taun said en
thusiastically, missing her sar
casm. He outlined the ecological 
foundations of the reef. 

Liz watched as brilliant fish darted 
and brushed off the clear walls of 
the habitation module. "I wish I had 
seen the real reef." 

"Well, we did the best we could." 

"I know. It's just that I wish there 
were some place in this solar 
system not reconstructed by hu-
mans." 

April 1991 

"So go colonize Venus," he said nastily. 

It was not a successful visit. 

The moon colonies were even more artificial. Liz 
didn't bother to insult her hosts. She returned to 
Earth, carelessly accepted a job at the 
Biocosmology Institute and moved to the me
tropolis of California. She found an apartment 
within walking distance of the Institute. 

"Is there anyway to open the windows?" she asked. 

The manager glared at her. "We just remodelled 
last year. Our ventilation system is 
top of the line." 

"Might you have missed any units?" 

"Yeah, I might have something 
down on third." The manager 
waited, fiddling with his communi
cation unit. But Liz couldn't bring 
herself to live further down. Even 
on twelfth she could feel vibrations 
from students living in the shabby 
lower units. When she finally de
scended to the first floor and 
stepped outside, the noise over
whelmed her. Bouncing around in 
the soundbox between habitation 
towers, it was amplified into a rau
cous cacophony. 

Something like the crackle of elec
tromagnetic radiation on her in
struments, Liz thought now, run
ning her hand over the useless 
controls of the shuttle. The solar 
system was amazingly loud if you 
had the right ears. 

Even in the shadows of the habi
tation towers, the heat that sum
mer was unbearable. The sun 
baked the dusty streets as it burned 
down through the golden haze of 
dirt that filled the air. The air was 
thick with heat and dust. The oc
casional winds that roused eddies 
of sand, or stirred the sluggish 
currents of trash that flowed along 
the streets, scorched her skin. Liz 
gasped and sweated her way to 
work, and occasionally spotted a 
vintage piece of trash or a scav-
enging bird. She rarely saw another 
person outside. 
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Evenings, especially in the winter when she could 
watch the sunset, she gave in and took the mono
rail home. She always felt lazy when she did this, 
as if the sunset that bloomed on the horizon 
through a thick layer of atmospheric dust was a 
luxury. She had it to herself since most 
commuters were busy watching the 

but she knew it was Clia's presence that she really 
wanted. The composed voice of a brilliant scientist 
at the height of her career, on the most renowned 
interplanetary voyage ever attempted by humans, 
the mapping of the solar system. 

The logs had also inspired her own 
public telecom or punching last minute 
transactions into their communicators. 
Around her was the comforting hum of 
muted voices, as she watched the sun 
sink between the habitation towers into 
a fierce pool of red light. 

Cliantha had left the Institute by the 
time Liz started working there. She was 

Liz gasped and sweated her way 
to work, and occasionally 

spotted a vintage piece of trash 
or a scavenging bird. She rarely 

saw another person outside. 

voyage. Work at the Biocosmology In
stitute was futile. After five decades of 
investigation, using the most advanced 
techniques available on Earth, no one 
had been able to prove the existence 
of extraterrestrial life. The researchers 
split into several battling factions, each 
demanding the maximum funding for 

passing a crabby and unproductive senescence in 
a retirement colony. Even Liz called her infre
quently, unable to stand more than a half hour of 
Clia's acerbic tongue. 

"What's this I hear about you walking outdoors to 
the Institute." 

"!like the fresh air." 

"Like hell you do. You think I'm going to 
leave you money for a lung transplant? 
Well think again. All my money's going to 
the Institute." 

"I don't want your money, Clia. My salary 
at the Institute is adequate." 

"I don't know what they pay you for. Those 
last programs you sent me were trash. Pure 
trash. I'd rewrite them, but they won't let 
me have anything to work with here. I could 
be writing books, finishing my life's work, 
but they won't even let me access my own 
files." Tears were streaming down her pale 
face. "They won't even permit me to trans
fer them to you, Elizabeth. By the time I die 
the software will be a century old." 

'Til talk to you next week, Grandma, OK?" 

"''ll probably be dead by then!" Clia 
shrieked. 

In the darkness of the shuttle, Liz now 
missed Clia's voice. She had managed to 
reconstruct the tapes after Clia died. It 
was the only extra data she had brought 
on the trip, aside from a handful of books. 
She had convinced herself that the tapes, 
old logs of Clia's Solar System Expedi
tion, were necessary for her own voyage, 
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their particular research. She spent 
more energy trying to justify her esoteric research 
than doing it. Clia's private files dropped from 
Central Records into this vacuum of activity. 

The Expedition logs were already public domain 
by this time, of course. Reruns of the SEE Trans
missions were still shown regularly on the telecom. 
Clia's analyses of organic compounds on Jupiter 
and Titan had inspired the founding of the Insti
tute. Within this research were holes, silences. Pe-

Minnesota Technolog 



riods of months spent following wild unscientific 
speculations, later abandoned. 

Buried in a mass of notes and journals, Liz found 
fragments of what was missing. One was an 
untransmitted log entry from the Solar System Ex
pedition. It began without introduction. 

"2623.09.15.08:30: 12. Left the ship in an escape 
shuttle 09.14.04:13:00. Flew to Phoebe (Saturn 16). 
Time coordinates approximate. Now on return 
course. Have just come out of a computer black
out and one of the most extraordinary encounters 

sort of retribution of the heavens. The last wrathful 
howl of a planet sterilized by human inhabitants." 

"I watched the electromagnetic display for over an 
hour. At the aphelion to the source, I observed a 
circle of white light 5 km in diameter. The control 
panel lit up wildly as I orbited back around to the 
light side of the moon. Sensors had recorded 
nothing. Oxygen levels too low for another orbit 
and possibly too low to reach the ship." 

Cliantha had been rescued, of course. Svensen 
apparently respected her enough to maintain a 

in my life. As we approached Phoebe a 
fortnight ago, the ship computer detected 
traces of gamma radiation in the vicinity 
of Phoebe. A flyby with the shuttle de
tected nothing, and the ground sample 
remains to be evaluated. Too minuscule 
to detect anything worthwhile anyway. I 
began analyzing the gamma emissions, 
comparing them to central databases, as 
well as certain mathematical constants, 
and seemed to detect a pattern. Periodic 
bursts from this sector. The emissions 
were so faint that they were easily encom
passed in the error margin of the instru-
ments, as Svensen, the team manager, 
pointed out. As we were preparing to leave 
the system, the computer registered an
other faint fluctuation. I felt that we were 
overlooking something significant. 
Svensen wouldn't authorize another flyby, 
so I appropriated an escape shuttle. He 
has always had a limited mind." 

Intelligent life had still not 
been discovered in the 

universe, althoug ft 
humans ftad spent several 
centuries searching. (The 
response from the universe 
was a consistent silence). 

judicious silence about the trip, or per
haps Cliantha had not bothered to justify 
herself. Her work, when she returned to 
Earth, was rational and brilliant. In later 
years, however, it became more and more 
erratic. She tried to push the Institute's 
research into new areas, like silicon biol
ogy and abstract radiology. Eventually her 
colleagues fired her as director of the In
stitute on the grounds of mental illness. 
She was permanently confined to a retire
ment colony for the last eight years of her 
life. 

When Liz finished reading the records, she 
did not leave her apartment for two days. 
She could remember that time now. How 
the communicator rang and rang, and she 
ignored it. The floor vibrated from the 
students below, but she barely felt it. Her 
parakeet fought outrageous squawking 
battles with his mirrors, while she watched 

"As I approached the moon, sensors registered a 
sudden burst of radiation that sent the shuttle reel
ing into orbit. I scanned the surface, attempting to 
identify the source. Another large fluctuation of the 
gamma meter and my control panel was incapaci
tated. The shuttle drifted around the moon. As the 
orbit slid around to the dark side of the planet I saw 
the radiation source. A spot of intense white light 
glowed on the horizon, and above it fantastic streaks 
of light shifted in the sky. Radiation, emanating from 
the bright spot was bouncing off the planet's puz
zling ionosphere, filling the sky with ghostly blue 
and green specters. I was thrown back to a moment 
of my adolescence, sixty years previously. My father 
and I had travelled to the Arctic Circle, to see the last 
terrestrial wildlife area, before it was sold to an in
terplanetary corporation. Night after night the sky 
burst into a ghostly display too bright to sleep by." 

"Later, people said that the sun was in a very active 
cycle that year. I always remembered it as some 
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blankly. Inside of her was a profound ache. The 
unfinished work of her grandmother was some
thing she could not even blindly approach. 

After a while, Liz pulled herself back up to the 
habitation module. She could lie there, suspended 
in a zero-g stasis, as the shuttle drifted towards the 
silent planet that encompassed her view. 0 
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byPeggKerr 

Jason sneaked up 
behind Selena as 
she was making 

dinner in the kitchen. 
He lifted a strand of her 
hair and kissed her on 

the nape of the neck, just below 
the tiny chrome knob that nestled 
at the base of her skull. She let 
out a stifled squeak, dropping a 

pot back on the stove, and then 
turned around in his arms, giggling. 
He bent down and kissed her again 
on the hollow of her throat. 

"Geez, you startled me!" she 
said, throwing her arms around him, her 
earrings bouncing wildly. She gave him a 
big kiss. 

"Mmm." He smiled. "What was that for?" 

"That was for keeping my life interesting, 
you big lug. J never know when I'm going 
to be ambushed. Whoops." She stepped 
to one side to grab another pot that was 
boiling over. Removing the lid, she tapped 
a command into the range console to 
lower the temperature and then activated 
the Auto-Stir. Jason kept his arms around 
her, limiting her mobility a bit. 

"Now you're going to have to let me go," 
she said, laughing. "How do you expect 

me to get this feast on the table other
wise?" 

"Look, I'm sure it's delicious " 

"You better believe it, buster." She reached 
for the Garn-0-Matic and began shoving 
radishes into the top. As the machine 
hummed, perfect radish roses rolled out 
of the bottom slot. 

"But wouldn't we really rather go to a res
taurant for our anniversary? We could 
shove all this stuff in the refrigerator and 
eat it later as exotic midnight snacks. It 
only takes fifteen minutes to drive to 
Rupert's, and then we could go dancing 
afterwards." 

"Too late." She waved a spoon, causing a 
dollop of cheese sauce to fly off and land 
on the floor. The At-Your-Service robotic 
butler quickly scuttled under their feet to 
mop it up off the tile. "Besides, I'm too 
selfish to share you with a crowd tonight. 
I want you all alone when I work my ne
farious charms." 

"Promises, promises." He let her go with 
another kiss on the ear and headed to
wards the hall, sidestepping the butler. 
'Tm going to check the mail." 
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After he had tossed the circulars advertis- "What is it?" 
ing hardware and ski sales into the Exacto
Trash-Pactor, theonlythingleftwasa letter 
from the bank. He opened it and had to 
read it twice before the contents regis
tered. 

"Selena?" he said, stepping back into the 
kitchen. "What's this about the mortgage 
check bouncing?" 

She looked up from the roast which she 
had just opened the oven to check. "Why, 
I don't know." The oven door banged shut, 
and she came over to his side, plucking 
the letter from his hand. He read it for a 
third time over her shoulder. 

"I just can't understand it," Selena mut
tered. She went to her purse, hanging on 
the back of one of the chairs at the kitchen 
table, and pulled out her hand comp. 

"What does the check register say?" 

Selena punched in some access com
mands and studied the tiny screen with a 
puzzled expression. "Let's see ... I mailed 
that check on Thursday. I've written two 
checks since then and ... " Her expression 
suddenly froze. She scrolled through the 
register rapidly. 
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"It's not here." Selena pulled out one of 
the chairs at the table and sat down 
weakly. "I forgot. I bought a new Rice
Noodle-Extruder at Calumet's and ... and 
didn't enter the check." 

"How much did it cost?" 

"Uh ... three hundred dollars." 

"What?" 

She stood up, pulling the 
chrome knob at the back of 

her neck away from the 
magnet inset just underneath 

her skin. 

"But it was on sale!" she cried. "I just had 
to have it! I had the money for it from the 
bonus we were going to get at work the 
next day. I was going to enter it in the 
check register when l deposited the bo
nus, but they didn't give us the bonus the 
next day like they promised ... " 

"Oh wonderful, Selena! You never ever 
mentioned this! l can't believe you 
would do anything this stu ... " 

"Wait a min-ute." She stood up, 
pulling the chrome knob at the 
back of her neck away from the 
magnet inset just underneath her 
skin. A tiny dimple of metal 
showed in the space where the 
knob had been. She turned off the 
stove. "Give me your analog node, 
too. If we're going to argue, let's 
do this right." 

Slowly he reached around his 
neck, just above his collar, and 
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removed his own knob. Silently they 
both went into the den where they kept 
the analog generator, right next to the 
stack of old Time magazines. Selena turned 
the machine on, plugged the nodes into 
their respective slots, and stepped back. 

The two holo lenses on the front of the 
squat box began glowing. With a sudden 
flash that made the dust motes in the air 
sparkle, a life-size halo-projected analog 
of Jason appeared, followed a split sec
ond later by an analog of Selena. Both 
were naked. The analogs rotated to face 
each other, hovering about an inch over 
the brown carpet. 

Selena tapped a command into the control 
keyboard on the box. "Um, let's start it from 
three sentences back. I'll set it for two hours." 
She looked at the floating figures. 

Jason's voice sounded from the speaker 
on the side of the box. 

"Oh wonderful, Selena." Jason's analog 
waved a hand, exactly as Jason himself 
had waved it a moment before. "You never 
even mentioned this! I can't believe you 
would do anything that stupid!" 

"Stupid!" Selena's analog tossed her hair 
back. "You should talk! Anybody can make 
a mistake!" 

"Anyone with three hundred dollars to 
throw around, you mean. We don't." 

"Oh, so now I'm a spendthrift! What do 
you care, as long as I'm buying it with my 
own money?" 

Jason's analog ran his fingers through his 
hair. "If you had a windfall like that, we 
should have decided together what to 
spend it on." 
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"Oh, yeah? And what about the thousand 
bucks you blew on a car security system, for 
God's sake? Did you ask me first about that?" 

As Jason's analog considered several pos
sible stinging replies, Selena reached over 
and turned the volume down slightly. "It 
sounds like they're going to be at it for a 
while," she said. "Let's go ahead and eat 
dinner, darling." 

The roast was delicious. They toasted six 
years of marriage with champagne. and 
Jason raved over the chocolate mousse 
that Selena served for dessert. 

He bent down to kiss her 
again, and sparks fiew. 

It Happy anniversary,· darling.'' 

"Do you want more coffee, sweetheart?" 
Selena asked after the robotic butler had 
cleared away the plates. 

As he paused to think it over, they both 
heard Jason's analog shouting, "Bitch! 
Leave my mother out of this!" and Selena's 
screaming, "Who are you calling a bitch, 
you asshole!" 
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"Yeah, I think I will," he answered finally. 
"And some cream, if we have it." 

"For a special night like tonight, of course 
we have cream." Selena smiled, kissed him 
gently. Then she went to the kitchen to 
pour the coffee. 

They snuggled on the living room floor in 
front of a fire for half an hour, sipping their 
coffee. "I didn't realize when we bought 
this house how much we were going to 
appreciate the fireplace," Selena said. 

"Yeah, but there are still a bunch of things 
we can do to fix up this living room. What 
do you think of putting in a skylight?" 

"Well, I don't know about that. I have been 
thinking about redecorating, too, though. 
I think we need a whole new color 
scheme." 

"Like what?" 

"Oh ... " Selena cocked her head. "New 
couch, of course. I picture something like 
repainting the walls a sort of salmon color 
and putting in a new carpet. Mauve, 
maybe." 

"Mauve?" Jason sat up and looked at her 
in horror. "Mauve?!" 

"Aren't 
they going 
to come back 
and find out what 
we've decided?" said Selena's analog as 
Jason's bent to nuzzle her ear. 

The two analogs floated horizontally, limbs 
entwined, about an inch above the car
pet. Jason's analog raised his head and 
listened. 

From the living room came the sound of 
raised voices. "Oh, yeah? That's just the 
kind of asinine remark I should have ex

pected from a tasteless fathead like you!" 

"Tasteless! You wouldn't know style if it 
came up and kicked you in the ass, you 
stupid jerk!" 

Jason's analog smiled down at Selena's. 
"It sounds like they're going to be at it for 
a while. Let's ignore them." He bent down 
to kiss her again, and sparks flew. "Happy 
anniversary, darling." 

"Mmm," she giggled, "Happy anniver
sary." 0 

"Analog Anniversary" originally appeared in 
Tales of the Unanticipated #8 (Winter/ 
Spring/Summer 1991) published by Rune Press 
under the auspices of the Minnesota Science Fic
tion Society. 

Copyright © 1991, Peg Kerr. 

Writer Profile: Peg Kerr 

Peg is a graduate student in the English department and is a 
bonafide published science fiction writer. She began her career five 
years ago in a class called "Writing Science-Fiction and Fantasy for 
Publication" here at the U Her first story from the class sold for 
$500 and she met her husband there. As you might imagine, she 
gave the class high marks. "Analog Anniversary" was written as an 
anniversary present for her husband. 
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Enter the vast 
video wasteland 

of the future 
where Jimmy 

Brogan is about 
to experience 

GAME OVER 

for the last time. 

J 
im Brogan jumped off the lowest step 
of the bus and started crunching 
through the snow towards home. Or

dinarily, the sky to the west was a deep 
orange by the time he got home, but to
day they had all been sent home early, 
and an unusually warm sun glinted off 
the slush puddles in the street. He walked 
up to the second level of the building and 
over to his family's door. Like most of the 
small buildings on the densely packed 
street this one was a fourplex. 

He walked in the unlocked door. His fa
ther was always home sleeping during the 
late afternoon, until he had to get up and 
go to work. His mother wouldn't be home 
from work until late. Funny they didn't let 
the grownups off early, too, he thought. 
He supposed that what their school 
learning supervisor had called the 
"inc' dent" wasn't important for big people. 
In the kitchen, he dug in a drawer for some 
Twinkies, couldn't find any, and settled 
for a Ho-Ho. 

The living room was cramped and untidy. 
Jim tossed his ski jacket onto a chair and 
flopped on top of it parking his sopping 
basketball shoes on the coffee table. Af
ter getting the Ho-Ho into his mouth, he 
fished under the chair for the remote. 
Finding it he pointed it at a huge screen 
hanging on the wall and pressed. 

"Oh, god." Jim set the remote on 
scan, watched for a few sec
onds, and groaned 
again. No cartoons. 
No horror movies. Just 
a whole bunch of news 
on every channel ex
cept for a few, and he 
wasn't gonna watch 
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the cooking channel or those dopey old 
low-resolution Wonder Years reruns. And 
the Hustler channel was scrambled. 

He sat watching some suit-man talk about 
some strange place, a map of it behind 
his head, until the Ho-Ho was gone. Then, 
bored, he got up and began sorting 
through the dusty collection of wires and 
black boxes clustered under the coffee 
table. He found the one marked BALLY
MIDWAY and was about to press the "on" 
switch when a loud, stereo explosion 
jerked his eyes back to the TV screen. The 
scene had shifted and now sleek, angular 
aircraft darted up from airfields and soared 
across the wall. Rockets burst upwards 
on expanding cones of light. A lit-up city 
appeared, with more lights flashing in the 
clouds above it. 

This was more like it! Then the man ap
peared again, and Jim listened impatiently, 
waiting for the planes to come on again. 
The man was saying something about 
planes and rockets. No kidding. It 
was just like in school, where 
they were supposed to 
read stories before 
they got to see 
them on 
t h e 



video. Why didn't the suit-man just show 
the story, instead of telling it? 

Bored, but not wanting to miss anything 
good, jim plopped back with the BALLY
MIDWAY box on his lap and fiddled with 
the remote. A small window appeared in 
the bottom half of the TV picture. He 
turned on the box, and the window be
came a computer's menu screen. Jim had 
just positioned the pointer at SELECT 
GAME when a huge ship filled the wall 
and started shooting rockets. He stopped 
to watch. A disembodied voice off to the 
right somewhere said something about 
"commencement of hostilities in the area", 
and said the ship had blown up some 
other ship. Jim waited for them to 

crosshairs centered on his nose. After ad
justing the volume, he clicked the cursor 
in the START box. 

The starting music tinkled over the now 
barely-audible murmur of the news 
broadcast. A cartoon ish profile of an old 
F-15 fighter plane appeared, sand dunes 
scrolling below. Jim tensed as he waited 
for the first of the enemy missiles to begin 
zig-zagging towards him. 

They came, and Jim avoided them with 
some simple maneuvering. The first level 
was easy. Soon the tiny tanks and AA 
emplacements began appearing and 
things got more difficult. By the time he 

screen. The news broadcast rose auto
matically in volume as the video game 
was silenced. "There have been reports 
from the front that tactical nuclear war
heads have been deployed by the enemy 
on a small area of the battlefield. Now, 
keep in mind that this is only a rumor. At 
this time, no one is sure of what is really 
happening. The Pentagon, by the way, is 
officially denying the reports. Again, to 
remind you: there have been no ... " 

jim selected START and began the second 
level. Suddenly, the wall-scene shifted 
again, and Jim pressed PAUSE to watch it. 
More planes took off: the shot cut to a 
long aerial view of a hillside suddenly 
bursting into flame. The images came 
faster and Jim watched with mild interest. 
A blurry color shot of a building appeared, 
coming closer and closer until the screen 
blanked out. A map with big animated 
arrows moving in different directions. 
Soldiers in gas masks, struggling to pull a 
tarpaulin off a truck with a large rocket 
perched on top. "America's own forces 
are equipped with ... ". Bored, jim resumed 
his game. 

More planes and explosions appeared, but 
Jim didn't stop to watch them again. He 
was too busy with his game. The tiny 
parody of a warplane dove and strafed 
tiny bunkers below, and they exploded 
into animated bits with cheerful-sounding 
explosions. Behind the window, talking 
heads traded places with bigger explo
sions. Jim dimly heard the muffled sound 
of the newscasters as he concentrated on 
the game play. Someone said something 
about "3rd generation smart bombs." 

They'd been saying it all day, for 

show the other ship exploding, but 
they just showed the suit-man 
again, this time to introduce a 
wrinkled-looking army man. 

At last, smart bombs! "Die, suckal" he yelled 
as· the tiny dots disengaged from his plane 
and chased their targets across the wall. 

crying out loud. He liked smart 
bombs. He wished he had some, 
but you didn't get any until the 
fourth level in this game. He 
needed them now. He cursed again 
as his plane exploded and crashed 
into the bottom of the screen. He'd 

The army man began to talk about 
the ship and its missiles. " ... fifty-
four total air defense units on board, and 
with it's escorts, I think it can do a pretty 
good job of protecting itself. I don't 
think ... " His momentary distraction over, 
Jim picked Desert Eagle from the SELECT 
GAME menu. 

The words DESERT EAGLE and a pixilated 
image appeared of a mustached Arab with 
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had blown up all of the missile launchers 
at the end of the first level, he had a! ready 
lost two lives. He wanted to swear, but his 
dad might be awake and hear him. 
"Damn", he whispered under his breath. 

While the intermediate screen was dis
playing his point total, Jim selected WIN
DOW-MUTE on the remote's tiny LCD 
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never get to the last level! He wished 
they'd shut up and put some cartoons on, 
so he'd have something to do if he quit. 
The game was becoming aggravating. 

After a snack and a show about taking 
care of pet lizards, that he had found 
slightly interesting because nothing else 
was on but the news, Jim was ready to try 
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it again. This time, the videogame took 
up the whole screen and the news was 
tucked away in a small window in the lower 
right corner of the screen. Jim hoped the 
regular TV would come back on soon. lt 
was almost time for his favorite show. 

He lay intent upon the screen, eyes fixed, 
hand moving in small, precise movements 
as if performing some strange ritual, 
while the strangely realistic sounds 

this is not documented footage, and mili
tary sources are denying that any missiles 
have been launched. Meanwhile, back at 
the front ... "More news. Jim went back to 
his game, but played it on the small screen 
this time. 

He had gotten near the end of the fourth 
level; incredible, for him, although his 

happening now, and it will be impossible 
to know for some time." 

The suit-man was angry for some reason. 
Probably because the army man didn't 
know the answer. Just like school! Well, 
excuse him, Jim thought. 

"Can you tell us what the most likely tar
gets would be for an attack?" 

of computerized battle mixed with 
the somehow less realistic sounds 
from the newscast. He caught a few 
words here and there, " ... no reason 

His elation, suddenly gone, was replaced by 
a sinking feeling in his stomach. 

"Oh, that's not too hard to figure 
out. Los Angeles, of course. The 
whole Western seaboard. San Fran
cisco. San Diego. All of that. And of 
course ... " for alarm ... " That was easy for the 

suit-man to say. Jim pulled on the 
joystick and tilted it unnecessarily as he 
fought to keep his on screen self ahead of 
rapidly gaining Migs. "No reason for 
alarm", he mocked the suit-man aloud. 
'Tm only sittin' here gettin' wiped." 

He played on and on, miraculously get
ting to the fourth level. At last, smart 
bombs! "Die, sucka!" he yelled (quietly), 
as the tiny dots disengaged from his plane 
and chased their targets across the wall. 
Suddenly, a flash of color appeared in the 
small window by the bottom of the screen, 
and he heard something about North Da
kota. North Dakota? They had named lots 
of places today, but he actually knew where 
this one was. Sort of, anyways. His family 
had taken him to the city of Black Hillsville 
to see Mount Rushmore 
once, and that was in South 
Dakota. North Dakota must 
be close to there. He 
paused his game and 
fumbled with the remote, 
hurriedly selecting WIN
DOW-SWJTCH The dis
plays traded places in an 
instant and now the wall 
was filled with rockets rising 
above a barren, grassy plain. 
The picture was out of focus 
and shot from a long way 
off, and soon disappeared. 
The suit-man came back on. 
"That footage was sent to 
us by satellite a few minutes 
ago by an affiliate in North 
Dakota. Jt shows what ap
pear to be ICBM's being 
launched. Now, l caution 
people to remember that 
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friend justin could do it with ease. He 
paused the game again, partly to check 
on the news, but mostly to take a breather 
before attempting the last level. Another 
army guy was on. The suit-man was talk
ing very sharply to him, Jim thought. He 
should show more respect to a soldier. 

"So you're saying that we can expect at 
least ten percent penetration, if in fact 
war does break out? As a best-case sce
nario?" 

"Well, it's hard to estimate the efficiency 
of our defenses, and we certainly can't be 
sure of the capabilities of the enemy ... it's 
impossible to know just what will hap
pen. Again, we really don't know what's 

San Diego? One of jim's grandparents lived 
in San Diego. 

Was San Diego going to be bombed? 

Jim paid real attention to what was being 
said on screen for the first time, but they 
were talking about other cities he'd never 
heard of now. He wondered if he should 
wake up his dad. He turned, walked over 
towards the hallway, but stopped. He 
heard the newscaster again: "There is, l 
repeat no cause for panic as of yet. There 
are a lot of unsubstantiated rumors com
ing in from all over, but none of them are 
verified. The best thing to do is remain 
calm." However, the man glanced off 
screen after he said that and didn't look 

calm at all. Still, Jim hesi
tated. His father would be 
mad if he woke him up for 
nothing. And the newsman 
said that nothing was prob
ably really going on. Be
sides, if his dad came in 
he'd probably want to watch 
the news, which meant he 
would shut off his 
videogame, and Jim had 
gotten farther in Desert Eagle 
than he'd ever been. lt had 
to be nothing. He couldn't 
imagine the alternative. 

He settled back down and 
relegated the news to the 
window again, telling him
self determinedly that it was 
nothing. To show how un
concerned he was, he made 
himself concentrate on the 
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game. It paid off. He advanced rapidly, 
destroying what were now buildings in
stead of vehicles on sand dunes, as he 
advanced towards the game's final objec
tive. This was getting difficult. Planes 
swooped after his dodging F-15 constantly, 
and he couldn't fly for five seconds without 
one or two guided missiles coming up 
after him. One hit his plane, and he kicked 
the coffee table in frustration, but it didn't 
matter. He had two lives left. and the end 
was almost near. The next plane appeared, 
and Jim tried extra hard to make itthrough. 
He was so intent on making it through 
the gauntlet of electronic enemies that 
he failed to notice the window in the lower 
right hand corner of the screen had gone 
blank. 

Finally, after breaking through a particu
larly ferocious fighter squadron. the main 
target appeared. Hussein's Bunker. Mis
siles flew up from it thick and fast. and 
jim lost a life in the process, but after a 
few minutes, at last. he dropped one of 
his bombs in just the right spot. The en
tire screen resounded with flashes of light 
and one long, continuous explosion, while 
his plane flashed victoriously. 

"Yeeeah! Alriiiight!" Jim cheered softly. He 
threw down his joystick, rose, and jumped 
around with his arms upraised in a victory 
dance, while the video screen celebrated 
his victory with flashing lights and the tri
umphant electronic music Jim thought 
he'd never get to hear. He had done it! 

However, the music had a strange whine 
to it. At first, he thought it was mixed-in 
noise from the news show, but then he 
noticed the news wasn't on anymore. He 
turned off the small window. The sound 
persisted. 

Maybe, Jim thought. the sound is on too 
loud, and that's making it do that. He low
ered the volume. The sound grew louder as 
the videogame's music faded. 

Jim stared dumbly at the flashing screen, 
his elation suddenly gone and replaced 
by a sinking feeling in his stomach. 

He switched off the TV. The image popped 
and faded to grayness. 

The civil defense sirens continued to 
scream. 0 
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University of Minnesota last year. A year of pounding the 
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iversions 

Every year, Plumb Bob sits around, drinks diet root beer, and comes up with a slogan that conveys the theme of 
IT Week. Through a morally~questionable bit of insider trading, the Techno log acquired a list of slogans that didn't 
have the right stuff. 

IT Sucks IT Doesn't Get Any Better Than This 

I Hate IT When That Happens IT's the Cows 

IT's Your Own Fault IT's the Pits 

Have IT Your Way IT Hurts So Good 

I Just Can't Stand IT IT's Not My Problem 

Shove IT [bleep] IT!!! 

Forestry icon defiled by out-of-control Plumb Bob members. 
Students from Plumb Bob have apparently defiled the Forestry 
school's beloved statue of Paul Bunyan. As we hear it these des
perate students are holding the mighty man's noggin hostage in a 
last-ditch effort to recover the Blarney Stone. 

The students say that they will return the head if and when students 
from the Forestry department return the Blarney Stone. The Blar
ney Stone disappeared some time back and Plumb Bob members 
are eager to recover it. 

The Blarney Stone is a large and extremely heavy rock that was 
discovered missing several years ago. Plumb Bob members cher
ished the massive stone as a carrier of good fortune, among other 
things (hard-luck IT Olympic competitors used to kiss it for luck). 

Unconfirmed rumors and dubious sources have it that Forestry 
students are rioting in the streets and burning Plumb Bob logos in 
effigy. 

28 Unnamed Plumb Bob commandos proudly display the head of Paul 
Bunyan, taken from the Forestry Department's beloved statue. 
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2048 Supercomputer Center 
University of Minnesota 
Minneapolis campus 

624-8859 

Professor Tayfun Tezduyar, MSI Director of Interns at 624-0850 

The University of Minnesota is committed to the policy that all persons shall have equal access to its 
programs, facilities, and employment without regard to race, religion, color, sex, national origin, handi

cap, age, veteran status, or sexual orientation. 





Invest in your future ...... 
explore a career with Cargill 

Cargill is a privately held international agricultural and 
industrial processing company. Our businesses range 
from commodity merchandising to poultry and beef 
processing, and from flour and steel mills to feed, seed 
and fertilizer sales. 

We offer entry-level engineering positions that blend 
engineering expertise, production management and 
supeNision. Our engineers become managers of 
production departments or engineering projects, with 
opportunities to become operations managers of 
production facilities. 

If you would like to learn more about engineering 
opportunities at Cargill, contact: 

Mickey Wilson/PRG #2 
Cargill Incorporated 

P.O. Box 9300 
Minneapolis, Minn. 55440 

Cargill is an Equal Opportunity Employer 

t What lou ea II~ Want 

- Associate Degrees in 
Architectural or Engineering 

Drafting Programs 

Specialists in Drafting~ 
Design, & CAD Technology 

If you want to make things 
happen your way, call today 
(612) 944-0080. 

Northwest Technical Institute, Inc. 
l1.Jhen Your 5ucce&& Mat tere 

Andersen Consulting is pleased to announce 
the following 1991 graduates of the University 
of Minnesota-Institute of Technology have 
recently accepted a Staff Consultant position 
with our firm: 

Scott Hanson 
Computer Science 

Mark Larson 
Computer Science 
Management 

Mike McEvoy 
Electromechanics 

Marc Morrison 
Electrical Engineering 

There's a whole world waiting for your skills in 
math, chemistry, biology, civil engineering, 

education, environmental sciences and accounting. 

" Adventure 
.. Excellent professional experience in international arena 
" Superb language training and skill development 
.. Monthly stipend, medical care, transportation overseas 
" $5400 post-service payment 
" Loan deferment/partial forgiveness 
.. Eligibility for grad credits/scholarships at many schools 
" 1 year noncompetitive eligibility for federal jobs 
" Personal growth 

Call today 
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Step right up for five years of 
agony, miles of red tape, S 16,000 
of debt, and (maybe) a degree. 

he mighty steel wheels of this University 
grind out students like crudely crafted billets 
of pig iron. The progression from your first

year to graduation is long and painful, filled with 
endless hours of waiting in line and mountains of 
paperwork. 

The student, buried in the bowels of the machine, 
feels insignificant and unimportant. There is no 
room for exception or individuality-the University 
way is the only way. How can the 
student, a mere cog, effect this mighty 
machine? 

This "cog effect" creates student 
apathy. This lack of power or control 
turns students off. Granted, this 
doesn't apply to everyone, but it is safe 
to say that a large percentage of 
University students would rather have 
rabies than spend their spare time on 
campus. 

The real tragedy is that students suffer 
the greatest loss. Studies have shown that students 
who aren't somehow connected with their school 
are more likely to drop out or fail. University studies 
show that students here drop out in large numbers 
and that very few students graduate in less than five 
years, if at all. 

Administrators are aware of these studies. but claim 
that they can do nothing, citing everything from the 
student body's high average age, large percentage of 
commuters, and general lack of interest as reasons 
for the widespread apathy. They seem to think they 
are not at fault. 

Administrators, counselors, and policy-makers 
can make a difference. They cannot blame 
student apathy on demographics, a high average 
age, or general disinterest. 

Student apathy cannot be written off as a feature 
of any large university. Berkeley is one of the 
largest institutions in the country and students 
there are very involved. I recently took a walk 
around their campus and the experience was an 
eye-opener. 

Campus elections were in progress and the place 
was a madhouse-candidates giving speeches, 
picketing, and stopping passing students. 
Apparently, a good percentage of Berkeley 
students actually vote for student governors. The 
only way I ever end up voting here at the Univer
sity is when they give out free cookies-I never 
can tell who's even running! 

University students are apathetic 
for a reason. As long as students 
are treated as stamped pieces of tin 
to be processed by the University's 
bureaucratic machine, they are 
going to feel insignificant and 
powerless. 

Better advising and access to 
information are two ways that 
things could be improved. Stu
dents, like anyone else, need to be 
informed before they can act. 
Rather than students having to seek 

out an organization, the University should be 
beating down the students' doors to recruit them 
for organizations. 

As students become more involved with the 
University, the University will become a more 
important part of their lives. Campus elections 
will be relevant if student government effected 
your life. 

Students, a word of warning. Don't wait around 
for the administration to make something 
happen for you. Especially not at this school. 

Minnesota Technolog 



Take things into your own hands and become a 

part of this University. 

I know-you have seven jobs and 22 credits and 
don't have time. Drop a class. Quit a job. Make 

some time and make the University yours. 

The best part of the University is that you can 
find anything you want here. Join the fencing 
club. Get involved in MSA. Take part in IEEE. 
Learn how to play underwater hockey (no 
kidding). You can do or be whatever you want at 
the University. I guarantee it. 

You will not only make valuable contacts and 
improve the quality of your life, but you will also 

increase your chances 
of graduating. Statis-
tics show that students 
who are involved-in a 

sport, a club, just 
about anything-are 
more likely to succeed 
in college. Look at it as 
improving your odds. 

If you don't have ties to the 
campus, the cold, steel machine 
of the University will grind you 

up and spit you out. 

Being involved doesn't mean wearing black, 
being obnoxious, and spilling red paint on oil 
company reps. (Although, if that's what you're 

looking for. go for it.) Take up a sport or hobby. 
Do something just for fun-you might be 
surprised how much connection can change your 

image of the University. 

Or maybe you prefer to go through life lonely and 
bored. You don't really want to meet new people. 

You like feeling like an outsider at your own 
school. Well. that's your business, not mine. 

The University can be a good place to get an 
education, but only if you go out and make your 
place here. If you don't have ties to the campus, 
the cold, steel machine of the University will 

grind you up and spit you out. 

Don't let the machine turn out another slug. Go 
out and take what is yours. You put too much 
money and time into this school to miss out on 

the best part. 

May/June 1991 
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Dear Editor, 

Your editorial Hammered in the February/ 
March issue of the Techno log was very good. 
Much better than your uninformed 
rhetoric about the Hubble Space Tele
scope. 

I wanted very badly to get into IT but my 
six years of Naval experience in electron
ics didn't seem to matter at all. Never 
mind that my rate in the Navy (Electron
ics Technician) is one of the most difficult 
and desired positions for an enlisted 
person. Never mind that I was advanced 
(promoted) four times in six years. I was 
very hard-charging and my command was 
very sad to see me go. 

So, I apply to the IT "Sorry," they say, "Your 
grades in high school really suck." "OK," 1 
say, I'll re-apply to the CLA. No problem 
there, I'm immediately accepted-bad 
grades and all. 

All along, I'm figuring I'll re-apply to IT 
later. Problem is, I don't do very well in 
these CLA courses. If I could just get into 
some EE courses, some of which I could 
probably teach, I could someday become 
an electrical engineer and a happy mem
ber of society. 

Are you listening, Mr. Ben Sharpe (Direc
tor of IT Admissions)? I want into IT If I 
can't get in, I'll take my tuition elsewhere. 
Meanwhile, I'll sweat bullets in Calculus 
because if I can't get through this, Mr. 
Sharpe, I am sure I could never be an 
Electrical Engineer. Now I have to take 
Physics and pass with a decent grade. Fat 
chance. 

Basing admissions on GPA is discrimina
tion. You are discriminating against 
people who do not take tests well. In the 
real world, will! be asked to solve a prob-
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!em in I 0 minutes? As Mr. David Ellis wrote 
in Becoming a Master Student, "Grades are not 
a measure of intelligence. Grades do not 
measure creativity. They are not a mea
sure of your ability to contribute to society. 
Grades are simply a measure of how well 
you did on a test one particular day." 

But what other ways are there? I don't 
know. But I do know that I want to be an 
Electrical Engineer, Mr. Sharpe. And I 
could be a damn good one. If I could only 
"get in ... " (If you'll excuse me now, I have 
to solve a 4th degree polynomial in five 
variables ... in five minutes.) 

Jim Muehlberg 

CLA Sophomore, forever 

Dear Editor, 

Your magazine sucks. I hear that you're all 
a bunch of goobs that like numbers. Your 
artists can't draw and your writers can't 
spell. Get a life and quit sucking me out of 
my money each quarter. 

Disgruntled IT Student 

Eye ca' nt speke fore tha artists, butt wee riters spel 
jest fign, thane u vary mutch.-Ed. 

An Open Letter to Our Readers: 

Dear Readers, 

As you may or may not know, a part of our 
funding comes out of your student service 
fees. Each IT student pays about S I for 
each issue of the Technolog. 

We do our best to serve the IT student 
body but there are certainly things we 
could do better. Your feedback can be 
extremely helpful in this matter. In fact, 
we surveyed about 70 randomly-picked IT 
students by phone in order to find out 
what you, our readers, want. 

My point is that the letters page is your 
opportunity to voice your concerns about 
your magazine-the Minnesota Technolog. 
So, if you have something to say about 
the magazine, drop us a line and let us 
know. I'm quite certain that we don't do 
everything right and you may be able to 
alert us to a problem.-Ed. 

P.S. The letters that are not signed with a 
real name-like the one at the left signed, 
"Disgruntled IT Student"-are supposed 
to be jokes. As we understand it, though, 
some of you take these letters seriously. 
Please don't-realletters are signed by 
real people. 

Minnesota Technolog 
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by Brian Jensen 

ur friend Larry Hasnone. now an 
established junior engineer and 
responsible manager of his money, is 

out shopping for a new home. He is tired of 
apartment life, paying rent. and his neighbor's 
complaints about Hairball, his cat. 

Larry found several places that he liked and that 
were in his price range (dirt cheap), although his 
favorite needed a few renovations. Larry was 
dubious about buying due to the recession and 
called on his favorite uncle, Carl Cashola, for 
advice. 

Like many of us, Larry tends to spend less when 
times are looking tough. Carl, on the other hand, 
believes that economic lulls can be the perfect 
time to make large purchases. Carl explained to 
Larry that in times of uncertainty and economic 
hardship, many goods are over-supplied due to 
reduced consumer spending. Consequently, 
retailers and manufacturers are forced to lower 
prices to move their merchandise. For those with 
a little money, hard times can provide a bonanza 
of bargains. 

Considerthe current U.S. situation. Many 
economists say that the U.S. is in a recession and 
that tougher times are on the way. Add in the 
conflict in the Persian Gulf and the ballooning 
federal budget deficit and you can see that 
consumers are faced with a very gloomy eco
nomic picture. This gloomy picture induces 
consumers to delay or abandon their purchase 
decisions. These consumer actions dampen 
economic activity. When the downturn begins, it 
feeds upon itself and ends up in a vicious circle. 

II 

f t 1 

The downturn is reflected in big discounts for 
consumers. For instance, Larry was tired of 
spending his Sunday afternoons at laundromats 
and decided to check out prices on a new 
washing machine. He got quotes from two large 
electronics stores. For simplicity, we'll refer to 
them as store A and store B. 

Store A had a sale on aGE washer for 8350. In 
addition, the store was offering a year of interest
free financing. Store B was willing to match store 
1'\s price and, when pressed, cut the price another 
820 if Larry was willing to buy that day (which he 
was). 

Elated at his success, Larry decided to check out 
the home stereo market. At store B, Larry found a 
complete stereo rack system marked down from 
81189 to 8899. Larry 
was impressed with 
the sound and the 
price, but considering 
the economic condi
tions, was able to 
haggle the salesman 
into throwing in five 
compact discs. 

Next. Larry headed 
over to Sears to check 

In times of uncertainty and economic 
hardship, many goods are over,.. 

supplied due to reduced consumer 
spending. Consequently, retailers and 

manufacturers are forced to lower 
prices to move their merchandise. 

out prices on power tools. He was particularly 
interested in a table saw for future home im
provements. He liked everything about the top
end model except for the price. While talking with 
the salesman, however, Larry was informed that a 
similar model would be going on sale next 
month. The salesman went on to offer the top 
end model to Larry at the sale price of next 
month's special. Larry hemmed and hawed and 

6 Illustration by Brian Fournier Minnesota Technolog 
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the salesman offered to throw in a carbide-tipped 
blade for no extra charge. Larry ended up 
receiving a 20% discount on the table saw and a 
free extra blade. 

Larry was able to benefit from the poor economy 
by timing his purchases. He was able to save a 
considerable amount of money by making his 
purchases when no one else was buying. 

There is a definite cycle to the availability of 
discounted products. As we have seen, Larry 
Hasnone was able to benefit from retailers' and 
producers' willingness to deal. 

Larry had less luck with his tax preparer. Unlike 
retailers of hard products, his accountant was 
unwilling to discuss any type of price discount. 

However. there are some classes of goods that 
are more susceptible to economic downturns 
than others. Large durable goods. such as 
appliances, automobiles. housing, and 
implements are more affected by the 
state of the economy than most other 
goods. Smaller. non-durable goods 
such as foodstuffs. household supplies. 
gasoline, movie theater tickets, and 
service industries are usually not 
affected much by economic cycles. The 
reason is that most people still have to 
purchase smaller items. whether they 
want to or not. 

Generally, economic events may be bonanzas for 
those who are prepared. Our current economy is 
a little stagnant. but it is full of bargains for those 
who have waited for the right moment to make 
their purchases. Look at Larry Hasnone; he was 
able to find some bargains that most likely would 
not have been available during better times. 

However, you should be careful when considering 
major purchases during uncertain times. Don't 
drive yourself into dire economic straits! 

Larry Hasnone has been through a lot of troubles 
in the past few months. He had troubles with his 
credit cards, budget and financial security. One 
thing, however, can be said about Larry-he 
learns his lesson the first time. He is now a very 
competitive and knowledgeable consumer, and 
should do very well for himself. 0 

Brian Jensen is a business major and 
recently took his own advice and bought a 
house in (ahem) Minnetonka. As we hear it, 
he intends to invest the rest of his capital 
in high-end stereo equipment, obnoxious 
outdoor lighting, and a large, fierce dog He 
says he wants to "wake up those damn 
yuppies" We wish the worst on the pork
barrel yuppies and the best for Brian Go 
get ·em. Jensen' 
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by Brian Neurauter 



sa rule, children learn to 
hate work at a very young 
age. Not wanting to be 
the exception to the rule, 
I hated it as well, 

especially working in the family garden. 

I spent long weekend mornings and 
afternoons pulling weeds, tying toma
toes, watering broccoli, and picking 
beans. No matter how fast I worked, 
there were always two more things 
which "needed to be done," and as 
anyone knows, two things lead to four 
others, and four things lead to 

It was hopeless. I worked 
day after day under the 

000 

What's wrong with the picture above? Is 
it crazy to think that Henry Thoreau, 
dead for years, would rise again and give 
someone guidance? Or is it crazy only 
because science has so closed our 
minds to the possibilities of something 
like that happening that it has become 
too absurd to think about? 

0 0 0 

Thoreau stops by a small grove of birch 
trees. He stands silent, staring out over 
the river valley. I pause and stand beside 
him. 

imagination" to the far reaches of the 
galaxy, exploring strange and beautiful 
things. I wanted his ship of the imagina
tion to be my ship. I wanted to sail amid 
the stars. 

I can only wonder what happened. 

0 0 0 

"You said you love writing. Do you love 
astronomy as well?" Thoreau had asked. 

"Well, of course! I wouldn't be spending 
all my time and money on it if I didn't." 

"But," he would say, "I gather that from 
what you said earlier, that you would give 

up your love of studying stars 

bright sun, knowing the 
whole time that just a block 
away my friends were 
playing matchbox cars. 

There was one thing that 
saved me from the garden, 
however, and that was 
school. It seemed that the 
only thing that could get me 
out of gardening was 

I stand in the parking lot of O'Brian State Park 
and look at the note which mysteriously .a:ppeared 

in my mailbox. lt simply says, ~~Brian, please meet 
me this Saturday at O'Brian· State Park. Sinl" 

cerely, H .D .T.'' 

just to write more, if you were 
successful at it?" 

"Well, I guess that's what I 
said. It's not like I'd give up 
science totally. Besides, in 
this world, everyone wants to 
be as successful as they can." 

homework, and believe me, I loved it. 

The garden wasn't the only influence 
that pushed me into liking school, 
though. For example, imagine if you had 
an "imaginary friend," someone who 
could relate to you and strengthen your 
sense of wonder in the world. What 
would it be like? Imagine, if you will. 

0 0 0 

I stand in the parking lot of O'Brian State 
Park and look at the note which mysteri
ously appeared in my mailbox. It simply 
says, "Brian, please meet me this 
Saturday at O'Brian State Park. Sincerely, 
H.D.T." 

I look at my watch. Noon. Looking up, I 
notice a man approaching from the 
distance. A few minutes later, he reaches 
me. 

"Hello, Brian. I'm Henry David Thoreau. 
Nice to meet you." 

"Hi. Nice to meet you," I would say, 
masking my confusion. 

"Would you like to go for a walk through 
the park?" 

"Ah ... sure. Why not?" 

May/June 1991 

"''ve heard you want to be a writer," he 
says, not looking at me, but still study
ing the trees beyond. 

"Yes, I would love to be a writer, if only 
for a part time job." As an afterthought, I 
add, "Of course, if my books are success
ful, I would write more often." 

"You said writing would be part time. 
What else would you do?" he asks. 

"I also want to be an astronomer. I'm in 
college now, working on my degree." 

"You said you love writing. Do you love 
astronomy as well?" he asks. 

0 0 0 

Where did my love of astronomy first 
come from? In childhood, we were all 
subjected to certain ideas and situations 
that molded us into what we are today, 
and my mold was my family. My father 
loved looking at stars, and pointing 
them out to me, and my oldest brother, 
a high school physics and astronomy 
teacher, would shuw me planets and 
galaxies through his telescopes. 

As a kid, I also watched the Cosmos 
series with a passion. Each week, Carl 
Sagan would travel in his "ship of the 

Illustration by Wayne Kao 

"You're saying you want 
money, right?" asks Thoreau. 

I dodge the question. "In these times, you 
need money to get by." 

"That's what people said back when I was 
alive, too." He pauses, then adds, "What 
is success to you?" 

"Well, success to me will be when people 
read the books I intend to write, or watch 
my weekly show on PBS about the 
universe." 

"If that is success to you, then why do you 
need money?" 

"I need money to live. I can't give my 
ideas away and not get anything in 
return." 

"I didn't say you had to," Thoreau would 
say. "I just don't want you to get bogged 
down. You see, with money, you can buy 
too many things, become wasteful; in 
essence, you become a slave to that 
which you want." 

"Hey," I exclaim, "you wrote that in your 
book, Walden!" 

"I know. It seems as if you didn't pay 
much attention, though, doesn't it?" 

I would stand in silence, pondering what 
he had said. Finally, he would speak 
again. 
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"There are many rocks on a beach, Brian. 
Some are covered with sand, while 
others are covered with mud. Those in 
the mud have no hope of getting out 
into the light again. But those covered 
only in sand can be washed clean by a 
single wave. Watch closely for that 
wave." 

0 0 0 

Somewhere, in the befuddlement of my 
high school years, that wave hit me. I 
realized that I wanted to study science 
and write stories. This was fine, because 
at that age, I could do what I wanted, 
and no one tried to place limits on me 
or my imagination. 

By the time senior high rolled around, a 
funny thought had occurred to me. In 
our society, it seemed as if choices were 
limited. Money became important, and 
to make money, one had to focus on a 
single field of study. I had to choose: 
science or writing. 

0 0 0 

"Mr. Thoreau," I ask, "Do you think I 
would make a good writer, or should I 
stick to science? It's kind of a dumb 
question, but. .. " 

"No, it's not a dumb question. Writers 
are special people, and there are few left 
in these times." His thoughts appear to 
wander, and he says, "My favorite visitors 
were ... 

"Were poets. Yes, I remember from your 
book. But I'm wondering what I should 
do?" 

"That's why I came here to talk to you. 
You are on the verge of making a choice, 
between science and writing." 

"I suppose you want me to be a writer, 
huh?" 

"Not necessarily. Who am I to say what 
you should or should not be? That's for 
you to decide. What I don't want is for 
you to be like me, for as you know, I 
might change. Just be yourself. Find the 
right life for you, and then do your best 
in it." 

0 0 0 

This is what Henry David Thoreau said in 
Walden, probably the most influential 
book I've ever read. It gave me a different 
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perspective on life, and after reading it, I 
began making up conversations with 
him. Eventually, through a sort of self
analysis process, I decided that I'd 
pursue science. 

Why did I make that choice? Well, I was 
good at science. I understood it and it 
let me use my imagination. I also figured 
it would be easier to come back to 
writing than to relearn science later. 

By 12th grade, I was accepted into IT in 
astrophysics. However. in English class, I 
learned about the Renaissance period in 
history, and about the Renaissance man, 
a person who studied many fields and 
didn't limit himself. Yes, I thought. This 
is me. I can be both a scientist and a 
writer. 

Wrong! 

For the first two years of my college life, 
every class except one had been planned 
for me. Four quarters of physics. two 
quarters of chemistry, six quarters of 
math, four more quarters of higher level 
physics, plus numerous physics and 
chemistry labs. There was no end to it! 
The only elective I had time for was one 
creative writing class, and I treasured 
every minute of it. It was a class where I 
could express myself, where I could be 
an individual. And science? 

Science was just the opposite. !listened 
to lectures, took notes, worked on 
problems, took tests, and when it was 
over, began the process again. But after 
only a few cycles into that process, I 
encountered my own barrier. Things 
suddenly didn't come to me as easily as 
they used to, and as if waking from a 
dream, I suddenly found myself strug
gling just to keep from going under. My 
acquisition of knowledge, which had 
generally been on a 

linear scale before, now looked like an 
exponential curve, with no limits in 
sight. What was worse was that the 
others around me were keeping up and 
understanding perfectly while l was 
floundering. 

Luckily, I'm not the kind of person who 
gives up. I stuck with it, but I felt as if 
science had become obscure to me, like 
an elitist group that was slowly pushing 
me out, and I began feeling like the 
perennial football water boy, perma
nently stuck on the sidelines. 

Even now, I feel as if I'm still on the 
sidelines. Somewhere along the way, 
most likely as a sophomore, the won
ders of astronomy, of really looking at 
the stars, were lost. and now those 
billions of winking suns have become 
just a group of equations that make little 
sense to me. 

Luckily, I've held on to my love of 
writing, and recently, my love of music 
has grown, too. In a way, it's the Renais
sance man in me coming out, allowing 
me to move on and do something else, 
and in a way, it's like my old friend 
Thoreau. When he was done living one 
life, he moved on, and did something 
else to take its place. 

Recently, I realized that I was well on my 
way to finishing college in four years. 
Knowing this fact really made me happy, 
because like Thoreau, I will finally be 
able to move on. 

I will always love school. Learning is and 
always will be important to me. And 
even now, when I don't feel like doing 
my physics, I simply think of pulling 
weeds in my dad's garden, and suddenly 
Taylor Series expansions don't seem all 
that bad. 0 

Brian Neurauter is our Associate Editor 
and has managed to conceal his writing 
talent from us for only so long Now that 
we know. we will hound him for copy at 
every opportunity. Brian is a junior in 
Astrophysics. He aspires to be the first 
Technolog staff member in space-we 
think he's already achieved his goal 
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by Darin Warling 
"Concern for man himself and his fate must always form the chief interest of all technical endeavors, concern 
for the great unsolved problems of the organization of labor and the distribution of goods-in order that the 
creations of our mind shall be a blessing and not a curse to mankind. Never forget this in the midst of your 
diagrams and equations." 

-Albert Einstein, to the students of the California Institute of Technology, 1931. 

Until a few years ago the idea of engineering ethics 
was addressed only rarely. Early treatises on the 
subject were little more than professional codes of 
courtesy. In other words, "Don't compete for com
missions on the basis of price only." "Don't adver
tise." "Don't review a fellow engineer's work with
out his or her permission." In the early years, a 
breach of ethics was most often a simple breach of 
professional decorum. Recently, however, an in
creasing number of books, papers, and articles have 
been devoted to the subject, often presented 
alongside the notion that technology is beginning 
to hurt us more than help us. 

Technology is the miracle worker of the modern 
age, bringing with it Progress and The Easing of 
Humanity's Burden. Take communications for ex
ample. Modern communications really began with 
Gutenberg's press in the I400s, followed by tele-

graph in the late 1800s. 
Then came telephones 

benign one at that-there are few ill effects of good 
communication. But what about Chernobyl? That 
too is the result of technological progress. The 
greenhouse effect? Again, progress. Thalidomide? 
Challenger? Star Wars? Valdez? Acid rain? DDT? Et 
cetera, ad nauseam. For every benefit the technology 
gods have brought us, I can produce at least one 
detriment. As old evils are slain, new ones are 
created. 

People often blame engineers for the problems 
caused by technology, and rightly so in many cases. 
But while the engineer may be the creator of the 
technology, he or she is not necessarily the person 
who decides how it will be used. For example, here 
are the fathers of the Bomb-they may have built 
it, but they didn't drop it: 

fion,·i¥e~ f!~~efi~ the·technology gods 
evrought,us, I can produce at 
tonie ·ae.tn'ment.' As old evils are 

and film in the early 
1900s and radio in the 
1920s. Television in the 
I950s. Xerography in 
the 60s. Computers in 
the 70s. Personal com
puters in the 80s. Fax 

"I am become death, the destroyer of worlds."-!. Robert 
Oppenheimer, quoting Vishnu from the Bhagavad-Gita, 
upon witnessing the explosion of the first atomic bomb. 

"If only I had known, I would nave been a cobbler."-Einstein. 
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machines. Satellites. 
Desktop publishing. Overnight delivery. Fiber op
tics and on and on and on. Because technology 
has eased humanity's burden, technological 
progress is obviously good. 

Yes, technological progress is good. Communica
tions, however, is only one example, and a rather 

"Our defense is not in armaments, nor in science, nor in 
going underground. Our defense is in law and order."
Einstein, revisited. 

Einstein was right. Our defense is in law and order. 
This is especially true in engineering, since much 
of it is now regulated by the government. Caveat 
emptor-let the buyer beware-no longer applies 
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as it did in our wild and wooly 
frontier days, when snake oil sales~ 
men and shysters abounded. Our 
standards are defined by the law and 
the law is defined by society; that is 
how it should be. Thus society needs 
to define for the engineer how safe 
is safe enough. What is the public's 
expectation of safety? What is ac~ 
ceptable risk? Everything has risk 
associated with it. even something 
so mundane as waking up in the 
morning-a slip and fall in the 
shower and whammo, permanent 
brain damage. Who's to blame? 
You? The owners of the tub com~ 
pany? The salespeople? The people 
working the assembly line? The en~ 
gineers who designed it? Just who is 
responsible? 

The engineers I know are not phi~ 
losophers; they tend to be very con~ 
servative, practical people. And, ac~ 
cording to Mike Martin and Roland 
Schinzinger, two authors heavily in~ 
volved in engineering ethics, this is 
their downfall. Engineers are short~ 
sighted because they are goal~ori~ 
ented. In the heat of a project they 
often lose track of the implications 
of their work, striving for expediency above all other 
things. However, this does not necessarily make 
us unsavory weasels. People, after all. are gener~ 
ally capable of making ethical decisions without 
formal training, and engineers are no exception. 
However. due to our profession's lack of formal 
training in ethics, the full implications of our work 
are often overlooked simply because we have never 
been shown where to look. And therefore, what we 
feel to be a correct decision may actually turn out 
to be a very poor decision, simply because the full 
scope of its effects went unseen. 

Management generally lacks the knowledge to 
make an informed decision concerning the use 
and application of new technology. Therefore, it is 
up to the engineer to insure that his or her work is 
used in an ethical manner. But what is this so~ 
called "ethical manner?" The traditional view of 
ethics, the view ethics classes generally teach, at
tempts to determine the rightness or wrongness of 
an action (or inaction). Unfortunately, this is use~ 
ful only as a thought exercise-it has very little 
practical applicability to real~world decisions be
cause it is too vague. What. after all. constitutes 
absolute right or wrong? People have different views 
on the subject -no one code or credo or definition 

12 

is acceptable to everyone. And while a code of 
ethics, such as those set forth by most profes
sional engineering societies, can occasionally serve 
as a useful guideline, codes with real meaning and 
real teeth are a practical 
impossibility. Most are 
little more than noble 
proclamations along 
the lines of "Do not 
break the law!" There 
exists no shortage of 
unrealistic and unwork
able ideas and it's easy 
to mouth well-meaning 
cliches, but ethical ac
tion often comes down 

There exists no shortage of unrealistic 
and unworkable ideas and it's easy to 

mouth well~ meaning cliches, but 
ethical action often comes down to 

very difficult decisions where no clear 
right or wrong. answer exists. 

to very difficult deci-
sions where no clear right or wrong answer exists. 
Instead, it is more often a tradeoff between the 
lesser of two evils. 

Because no concrete answers can be found in sub
jects like ethics and philosophy, most engineers 
consider them "breezy," believing they play no part 
in the hard reality of day-to-day life. They feel these 
are subjects best left to those concerned with solv~ 
ing problems relating to the greater good of all 
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humankind, not those concerned with solving flow 
rates through a combustion chamber. However, 
ethics cannot be left to others-they must be prac
ticed by everyone who has an effect on society, in
cluding engineers, or else things like the neutron 
bomb will be the result. Samuel Florman, in his 
book The Civilized Engineer, has proposed a more 
concrete-meaning usable-definition of ethics 
for the engineer. According to Florman, few of our 
engineering failures are 
the result of behavior 
that is unethical in the 
standard sense of the 
word; most are the re
sult of human error
miscalculation, poor 
research, sloppy work
manship, basic inepti
tude. As Florman states, 
"Possibly the greatest 
danger to humanity is that our destruction may 
come about by way of a technical error-not by 
evil intent, but by miscalculation." His basic 
premise is that in order to be ethical, engineers 
need to be conscientious. 

According to Florman, being conscientious in
cludes being alert, aware, dedicated, self-disci
plined, creative, and innovative. In this manner, a 
competent engineer is an ethical engineer because 
"a conscientious engineer, by definition, cannot 
falsify test reports or intentionally overlook ques
tionable data, cannot in any way avoid the facts." 
An incompetent engineer, on the other hand, is 
unethical because "no matter how saintly or kind
hearted an engineer is, if he or she is incompetent, 
he or she is 'bad."' 

I'm not here to preach on what is and what isn't 
ethical. I'm merely saying this is something engi
neers need to think about, and I've presented 
Florman's definition as a useful starting point. En
gineers should not be neutral slaves to their tech
nology; it is perfectly proper for an engineer to take 
a stand on one side of the political fence or the 
other. And since the question of ethics in engi
neering is falling further and further into the lime
light, the engineer will no longer be able to hide 
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behind the decisions of his or her non-technical 
managers and say simply, "''m only doing my job." 

You, as an engineer, wield more power than you 
probably realize; the public has placed its faith 
and trust in your work. The public relies on you, 
and this is why the subject is important. Jim Holte, 
an electrical engineering professor here at the Uni
versity and long-time student of ethics, summa-

rized it very well: 

"The bottom line comes 
down to ethical engi
neers making every ef-
fort to anticipate mis
application and proper 
application of their en
gineering ~fforts. We 
must insure that others 
know the implications 

of the technology we are developing. You can't 
hide behind saying, 'I was just working in the lab.' 
The buck stops in the engineer's lap. I contributed 
to the technology. A part of my continuing life is to 
make sure, insofar as I am able, that I continue to 
make known the limitations and the positive as
pects of the technology I have created. You stand 
behind it. You are responsible. Maybe you don't 
feel you should be, but the alternative is that no
body is responsible. And that would get us no
where fast." 0 

Darin Warling is double majoring in 
Mechanical Engineering and Computer 
Science and intends to graduate sometime 
in this century. He is a member of the IT 
Board of Publications and dreams of one 
day writing a best-selling Harlequin 
romance novel. Rumor has it that he is 
currently doing in-depth research on the 
subject We wish him the best in all of his 
endeavors, however morally questionable 
they may be. 
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1onor 1ence act? 

By Darrin P. Johnson 

I am walking through a damp cavernous tunnel with tapestries and metal-hound doors 
along each wall. The smell of mold and rotting cloth indicates that this place had been 
unused for awhile. Suddenly, I spot a bright light shining through the hinges of one of the 
metal doors at the end of the tunnel. With my blade drawn, I cautiously step towards the 
door. .. 

"Johnny, time to eat!!" 

"Aw, mother you ruined my game again," Johnny says as the scene fades when he pulls 
off the headset from his new SimStim (Simulation Stimulator; ©20 1 0). 

V irtual reality, the creation of a com
puter-generated graphical world, has 

been popularized by the television series 
Star Trek: The Next Generation. The 
Enterprise's holodeck creates an pre-pro
grammed artificial environment which 
allows the user to interact with their cre
ated reality. Although current technology 
cannot turn energy into matter to create 
the bridge of the Enterprise or another 
environment, it does allow us to begin to 
experience the brave new world of virtual 
reality (VR), where one can be anybody or 
anything-given the right hardware and 
software. 

The origin of the term "virtual reality" is in 
some dispute, but in 1972 the term "Arti
ficial Reality"-used to describe computer 
and video environments-was coined by 
author-inventor-engineer Myron Krueger. 
Krueger's vision of artificial reality, pub
lished a decade later in a book of the same 
name, has been a guide for all of today's 
investigations of virtual reality. 

More recently in the 1984 novel 
Neuromancer, William Gibson describes the 
ultimate interface as "cyberspace"-his 
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term for virtual reality. He describes using 
the human nerves to link a machine to 
the brain which allows direct stimulus to 
be sent to the brain. Gibson's characters 
can be "jacked into" a computer-gener
ated visual matrix of information or into 
the living or recorded senses of another 
person. Gibson's vision, like Krueger's, is 
taken very seriously by researchers in the 
development and consequences of virtual 
reality. Gibson's idea of direct interface is 
being used with damaged hearing where 
experiments are being done to connect 
microphones directly to auditory nerves. 
Currently, VR technology is not as direct 
as a neural interface, but it does attempt 
to make the human-computer interface 
transparent (perceived as direct). The ul
timate effect of VR is to put a person into 
an artificial world that one can actually 
move through and interact with. 

Sensing Virtual Reality 

Virtual reality is hardware and software 
that allows you to explore the inside a 
computer-generated world. The illusion 
of interacting with the virtual world can 
already be done to a limited extent with 

I 

The psychedelic effects ofVR, 
even in its present primitive 

form. creates the possibilities of 
psychological addiction. 
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hardware developed by several compa
nies and academic institutions. Current 
research uses two of the five senses (see
ing and hearing) and three-dimensional 
movement in YR. 

To enter the world of virtual reality and 
experience an artificial environment, you 
put on a pair of goggles that contain two 
liquid crystal displays (LCDs) which serve 
as view screens. The stereo EyePhone, 
developed byVPL Research, 
of Redwood City, California, 
has optics mounted on the 
LCDs which present a wide
angle stereoscopic color 
images of the real world or 
imaginary ones generated 
by a computer linked to a 
display via a cable. The 
headsethasasensoronthe 
goggle that tracks head po
sition and orientation, al
lowing the computer to shift 
the image in correlation with 
your head movement. The 
stereo eyephones allows the 
viewing of scene with 360° 
of freedom through the X, Y 
and Z axis. Currently the 
eyephones are connected to 
two Silicon Graphics IRIS 
workstations-one for each 
eye-----that allow the creation 
of up to 30 high resolution 
color images per second. 
The VPL Eye Phone includes 
a built-in headphones that 
provide stereo sound. 

VPL has also developed the 
DataGlove as a part of its 
virtual rea I ity hardware 
package, called the Virtual 
Workstation. Optic fibers 
sewn onto the fingers of the 
glove that detect flexing and extension of 
the fingers, and a Polhemus magnetic 
tracking device has been added to the 
glove to determine the hand's position 
and orientation. A microprocessor con
trol unit transmits the data to the host 
computer. The glove replaces more tradi
tional control units-joystick and 
mouse-providing a more intuitive way 
to interact with your computer. Mattei, 
Inc. has introduced a plastic glove based 
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on VPL's technology, and has sold over 
600,000 units. 

VPL is developing a virtual audio sys
tem that was originally developed by 
Dr. Elizabeth Wenzel of NASA's Ames 
Research Center and Scott Foster of 
Crystal River Engineering (CRE) Inc. 
Called the Convolvotron, it is a digital 
signal processing (DSP) system that 
enables the listener, using standard 

headphones, to locate in space up to 
four independent and simultaneous 
sound sources. The power of the 
Convolvotron is its exceptional pro
cessing capacity-128 parallel proces
sors make the system more than 20 
times faster than conventional DSPs. 
CRE has developed an advanced proto
type system with four times 
Convolvotron's throughput. 

Illustrations by Tom Nynas 

Most current head-mounted VR systems 
are to expensive ($200,000) for widespread 
use, because they rely on customized 
workstations. Autodesk, Inc. is develop
ing a PC-based VR software package called 
Cyberspace that will reduce the cost of 
creating virtual worlds and will be generic 
enough to be applied to any type of 
graphics or design work. Ultimately, the 
cost of VR will be reduced to a level where 
it can be used for any application. 

Applications of Virtual 
Reality 

Virtual Reality creates a 
new medium for human 
communication by allow
ing large amounts of digi
tal information to create 
a foundation on which our 
brain can perceive "real
ity." VR is a new medium 
because it is a is realm of 
information that is en
countered as experience. 
The content of the tele
phone medium is speech: 
the content of the televi
sion is movies and news 
and heavy-metal videos, 
but with the telephone 
and TV, you are aware of 
the inside and outside 
and of the limits of the 
real world that surrounds 
it. The "experience" of VR 
leads to some marketable 
real-world applications. 

The first future mass
market application of VR 
will likely be entertain
ment. Many people be-
lieve that VR will be car
ried through an interme

diate development phase applications in 
adult entertainment (as was the case with 
the VCR less than fifteen years ago). More 
mundane entertainment applications will 
follow including VR arcade games, simu
lations and movies. Think about "experi
encing" a favorite movie through the eyes, 
ears, etc. of one of the characters. Or, 
imagine having tea with a favorite com
panion (real or not) on the top of Everest, 
or in the jungles of the Amazon. 
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The value of VR extends beyond its enter
tainment applications into the commer
cial market. VR could allow company to 
sell a product (e.g .. a new building, or a 
new car) before it needed to be produced. 
The customer could experience the feel· 
of the product. and even make changes to 
it before it went into production. saving 
the company and customer a great deal 
of time and money. VR could be used to 
simulate (experience) a nuclear plant op
eration or allow you to try to terra-form 
Mars. 

011010010010 
Education is another area 111001001011 

in which VR would be of 0 9° 000101010 

great value. Instead of 
sitting in a lecture hall lis-
tening to a dull profes
sor describe a histori
cal battle. you could ex
perience it from any num
ber of positions, and even 1001 
explore alternative strate- 1010 

gies. You could also perform 100 1 " 

open heart surgery on a virtual 
human, or shape a magnetic bottle to hold 
anti-matter. The Defense Department is 
currently using the most sophisticated VR 
hardware available for training fighter-pi
lots. The key importance ofVR in educa
tion is the ability to not only learn by 
memorizing, but also to experience and 
hopefully enjoy the learning process. 
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The Future of a New Reality 

Virtual reality raises a number of interest
ing social and moral questions including 
how VR will affect those who use it heavily. 
Timothy Leary, a proponent of VR and a 
former Harvard researcher who popular
ized LSD in the I 960s. has visions of a 
whole new generation of people tripping 
electronically. The psychedelic effects ofVR. 
even in its present primitive form. creates 
the possibilities of psychological addiction 

VR first-hand. and gave the following tes
timony: 

I had my first realization of the poten
tial power of the technology. I was sitting 
in a room crowded with strangers. but 
within the space of my virtual reality, I 
was totally alone. So deeply immersed 
was I in the illusionary world projected in 
front of my eyeballs that I assumed every
one else was experiencing the same panic 
and frustration I was. In fact they were 

obi ivious. Perhaps that s the secret 

J 0111010010010101 o 1111001010010100011 attraction in being able to ex-
01000111001111010101010010101001010101010 plore your own personal 

000101 o inner space. In the world 

and other dys
functions. As with most 

of virtual reality, your anxi
ety is all your 
own. 

VR is still in its infancy with 
Mr. Dewitt experienc

ing the same feel
ings that the 

technologies. VR has its benefits and short
comings, and must be explored with a 
watchful eye. 

Wright brothers must 
have experienced when their first 
plane lifted of the ground. The Wright 
brothers experienced the first exploration 
of the air, and now with VR the explora
tion will be of ones own personal inner 
space. The only question now is how far 
and how fast virtual reality will advanceD 

Phillip Elmer-Dewitt. in the September 3 
issue Time ( 1990). rea I ized the power of 

Darrin wil1. finish.adouble-majorin Bi~he~istry andGeneti~s 
next Fal I an.d wiH start qn another major lp C()lJ)puter S¢lence. 
He spends Vlhatlittle spare tirnehe has fiJ~!n~giDgthr()ugh 
computer· networ~s and creating three dimef)sloryal .. c~fl"lP.':Jter 
art---checkoutthecoyerforary.example.Luc~yfqr ustha:the 
found a little extra time to write! 
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SkyscrO];)ers have fascinated rnankJnd for centuries. How 
high can the bigger, faster/ higher world of rnoclern 
technology take us? 
by Iyad Alsamsam 

ngineers .have been dreaming 
about putting up a mile high 
building, "The Ultimate Sky
scraper," ever since Frank Lloyd 

Wright proposed one for Chicago in the 
1950s. For centuries mankind has given 
important structur~s special height Pride 
seemed to be the prime motivation for 
building the Tower of Babel, the pyramids 
of Egypt, and the Mayan temples of 
Mexico. Ego and competition still play a 
part in determining the height of a build
ing, but various other social and economic 
factors, such as skyrocketing land values 
and a higher population density, have led 
to an increase in the number of tall build
ings. As a result, skyscrapers continue to 
invade our central business districts. Will 
as many skyscrapers be built in the com
i.ng century? Will they climb higher? Will 

they look like present ones? Will they cost 
more? And will they be properly utilized? 

The Mile High Dream 

Although the CN Tower in Toronto Canada 
is currently the tallest structme in the 
world, it is not a residential building and 
qoes not possess the delicate details and 
requirements of an office building. At 1,454 
feet, the Sears Tower in Chicago has 
looked down on all rivals for 20 years, but 
no one is betting it will do so much longer. 
By the turn of the century it is certain a 
rash of new super tall buildings will be 
poking through the clouds in U.S. cities 
and boomtowns like Sydney, Hong Kong, 
and Singapore. Le Messurier Consultants 
of Cambridge, a company with a strong 
background in high-rise building, have a 



scaled down model of a half mile high 
building nearly 15 feet tall but only a foot 
and a half wide at the base. Even though 
they are confident of their ability to con
struct the tower, there is no likelihood it 
will ever be built, because there is no 
imaginable site where the tower would 
make sense. Several other engineers 
around the country have their own plans 
for the world's tallest building. Skidmore, 
Owings, and Merrill, who designed the 
Sears Tower, believe the technology for 
building 150 stories and perhaps higher 
is comfortably available. 

A number of technological advances are 
responsible for this confidence. Wind 
tunnel testing has become a routine tool 
for better understanding a building's be
havior and its reaction to several loading 
schemes. Computer Aided Engineering 
(CAE) has significantly reduced the time 
required to perform sophisticated mod
eling procedures, and provided additional 
incentive to consider alternatives, make 
changes, and come up with refined de
signs. High strength materials and opti
mum state-of-the-art composite con
struction methods allow the owners to go 
tall without the penalty of extra material 
and time and thus extra cost. From a 
structural engineering standpoint, erect
ing super tall buildings poses no insur-

I 
I 

mountable challenges. Technical prob
lems will not limit the height of new 
buildings. However, efficiency and eco
nomics, regulations and zoning, safety and 
human response will temper interest in 
building taller than I 00 stories. However, 

when all of these factors are in balance 
we can expect, and plan for, super-tall 
buildings advancing toward the mile
high dream. 

What Makes Tall Buildings Tall? 

The lateral forces of earthquakes and 
winds must be accounted for in the design 
of tall buildings. Unfortunately, a 
skyscraper's vulnerability to winds and 
seismic loading grows dramatically with 
height. To ensure a skyscraper's stability, 
it has to resist lateral loads while satisfy
ing all other strength and serviceability 
criteria. As a result, proper wind and 
seismic design creates most of the pre-

mium for added height in a tall building. 
An optimal design of a structural system 
would provide inherent stiffness and 
strength, such that the distribution of the 
building weight can automatically ac
count for wind and earthquake resistance 
without any added premium. 

Wind Loading 

All buildings sway during windstorms, but 
motion in older tall buildings, with locked
in gravity loads from their enormous 
weight, is usualfy imperceptible and cer
tainly has not been a cause for concern. 
Structural innovations and light weight 
construction technology have freed the 
modern high-rise buildings from stiffness. 
Wind action has become a major prob
lem for the designer of high-rise build
ings. When a building sways and twists 
under wind action, the movement makes 
the building produce inertia loads, caus
ing fluctuating stresses. At any given i;l
stant, the amplitude of twisting and 
swaying motion is not only a function of 
the magnitude of wind load at that in
stant, but also of the integrated effect of 
the wind over the several previous min
utes. 

Keeping the movements in the upper 
levels of the building to acceptable hu-
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higher ductility and damping characteristics, 
providing structural symmetry and having 
adequate bracing and foundation. Shaking 
table testing on scaled models of buildings 
has been taking a larger role in assessing 
seismic response and optimizing earthquake 
design. 

State of the Art High Rise Construction 

Graphics Courtesy of American Institute of Steel Contruction 

Up until the 1960s, engineers were trained 
to think of tall buildings as either steel or 
concrete. Fazlur Khan broke this barrier in 
1969 by blending steel and concrete into a 
single system for a 20 story building. The 
frame used structural steel with exterior col
umns and beams encased in concrete to 
provide lateral resistance for the building. 
Structural steel was used for its strength, 
speed of construction, and flexibility in 
interior planning, whereas reinforced 
concrete was used on the exterior for its 
characteristics of fireproofing, moldability, 
and stiffness. 

man tolerances is the goal of the structural 
engineer. Exactly what this tolerance is has 
been difficult to assess. Engineers today try 
to design structures that have inherent 
stiffness through engineering techniques 
rather than depending on dead weight to 
stabilize the structure. Aeroelastic models 
are then tested to predict the building's dy
namic response and characteristics, and in 
turn, provide guidelines for necessary design 
modifications. 

Despite all of the modeling techniques pos
sible with computers, wind has managed to 
dodge complete quantitative analysis for 
two major reasons. First, unlike dead and 
live loads, wind loads change in magni
tude and direction rapidly and even 
abruptly, creating effects much larger than 
if the same loads were applied gradually. 
The other reason is the problem of pro
viding comfort to the occupants, and de
termining acceptable human tolerances. 

Earthquake and Seismic loading 

The seismic ground motions during an 
earthquake do not damage a building by 
impact as does a wrecker's ball, or by ex
ternally applied pressure such as wind, 
but rather by internally generated forces 
caused by vibration of the building's mass. 
An increase in the mass has two undesir
able effects on the earthquake resistant 
design. First, it results in an increase in 
the force. A second possible effect is 
buckling of columns and walls when the 
mass pushing down exerts its force on a 
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member which was bent or moved out of 
plumb by the lateral forces. This phe
nomenon is known asP-Delta effect. The 
greater the vertical force, the greater the 
movement due to the P-Delta effect. Al
though codes require buildings to have 
larger vertical load carrying capacity as a 
factor of safety, the P-Delta problem is 
not eliminated. It is always the vertical 
load that causes the building to collapse. 
Simply put buildings don't fall over, they 
fall down. 

During an earthquake, the structure is com
pelled to conform to ground motions. Thus, 
the design criterion is the ability to absorb 
imposed deformations rather than resist ap
plied forces. Increased earthquake safety can 
be achieved using lightweight materials with 

Mean Pressure 
Mean Pressure---.------....., 

Seismic activity 

The understanding of the relative eco
nomics of composite construction re
sulted in the growing use of combinations 
of these materials. Designers overcame 
the steel versus concrete hangup and have 
since come up with many innovative 
combinations for lateral and gravity load 
resistance. These combinations frequently 
result in building systems that are more 
economical than either steel or concrete 
systems. 

Amon.g the systems currently in vogue for 
high-rise construction, the "Tube System" 
is the most common for buildings 50-100 

Gust pressure 
Mean Pressure---,..------~ 

No lateral stability system With lateral stability system 
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tigations of the compression 
member stability, time 
dependant response, effect of 
support conditions, and differ~ 
ent construction techniques. 
Several other tests were also 
conducted in the structures 
laboratory to study the various 
connections available for·comw 
posite frames and to assess their 
strength and serviceability when 
employed in lateral load resist~ 
ing and· frames. A ·study on a 
composite column, made using 
a steel section encased· in con~ 
crete, was conducted during the 
construction of the Norwest 
Tower. One of·the·14><14·foot 

mega columns was instrumented to assess 
the effects of construction sequencing and· . 
time dependant behavior. 

During the last 20years, steel ~af(ls.act~ 
ingcomppsitelywith floorslabshavebeen 
extensively usedJorfloor systems in high 
rise construction. The system uses corru
gated r;ryetal decks which are used as p~r
rnanentformsand have virtually replaced 
wood formed systems, The reduced labor 
cOsts and faster con~truction·.resulting 
from the elimination of form-work, ·.corn ... 

bined with thefadlityto weld shear studs 
onto the beam flanges through the rnett:tl 
deck, have been the bask elements in its 
universal adaptation. It has been estab:c 
lished that concrete slabs andsteelbeams 
act as one unit when joinedtogether to 
resist horizontal shear. 

ln high rise construction; the slab usually 
takes the form ofthe.corrugated metal 
deckwithreinforced concretetopping, and 
the beams are usually roll~d steel sec-
tions: The ··required · .• interaction between 
the two.is achieved bywelding shearc.on,. 
nectars to·. the beamtopfl~nf;e .•. such •a 
combination ·of two distinctly differe~F 
materials. results ·in.· significant.increases. 
inthe.strength and stiffne~sof the 111egt~ 
ber In· bending. Composite beams can 
carry ... larger ·loads or similar loads with 
appreciably smaHer defle(cti?ns .. are l(;ss 
prone to transient vibr~tionwith.re~pect 
to their·•.st~el.·.cot1nterparts, Composit~ 
action .• results·in ·over~ll ... re.duction.•·offl()or 
d~pth~·long<;olurnnfreespans;~.~cl~goo~ 
deal of savings on~~rt.ainwalls) electrical 
wiring;andHVAC ductwork. 
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fazlur Khan's design for a 20 story building, constructed from steel and concrete. 

stories high. The theory governing the Tube Sys
tem is to bring all or most of the gravity loads to 
the perimeter of the building using long span 
beams (50-80ft), and then to transmit those loads 
smoothly through the exterior columns to the 
foundations. The perimeter columns and bracing 
system resist lateral loads by creating cantilever 
action. The cantilever action efficiency of Tube Sys
tems is greatly enhanced if more than one tube is 
used to form a "Bundled Tube" as in the Sear's 
Tower. or by concentrating a large part of the total 
column area at the corners of the tube, forming 
"megacolumns," as in the Norwest Tower in Min
neapolis. 

The basic idea of composite construction is letting 
the construction of the steel frame advance to a 
predetermined number of stories first. The instal
lation of permanent metal decking follows closely 
behind steel erection. Desired interaction between 
the steel beams and the concrete slab is estab
lished by welding the metal deck beams to the 
beam flange using shear stud connectors. Con
crete topping is then placed on the deck and the 
column and shear walls are poured or envelor::ed 
with concrete. With proper sequencing of different 
trades, the construction can proceed at a pace equal 
to that of buildings made with only steel. 

22 

Looking up at the Future 

The buildings of the future will be "Intelligent 
Buildings," accommodating changing communica
tions, computer. and other electronic systems. They 
will be more energy efficient. Walls will be solar 
energy collectors, putting spandrels and windows 
to work with photvoltaic systems incorporated into 
these enclosing components. There will be a need 
for faster (up to 80 mph) and larger elevators that 

can move horizontally to an unused shaft if neces
sary. Buildings will be lighter in weight, more accu
rately engineered and more efficient, and therefore 
more economical. Composite structures will be 
more common. Higher strength steel, concrete, 
aluminum, and other materials will combine into 
more rational and efficient factory made parts. 

Someone once said you can never plan the future 
by the past. Even though predictions can be off. 

Core frame 
2 floors maximum 

Steel frame 
10 floors maximum 

Concrete deck 
4 floors maximum 

Completed 
structure 
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there are some guidelines. Compared to advances 
in other engineering disciplines, the increase in 
height of buildings brought by structural innova
tions and computer technology is modest. The 
Empire State building was built in 1931 and it took 
around fifty years for the Sears Tower to climb 200 
feet higher. A mile-high building seems far fetched 
even within the next few decades. Some believe 
the skyscraper has reached the end of the line, but 
as long as the cost of land continues to soar and 
there is a demand for an improved standard of 
living, there will be a demand for high rise buildings. 
The question we should ask is "are those 
megastructures necessary for the betterment of 
life and urban cityscape or just the greed and ego 
of the builder?" 

Sources 

Alsamsam, 1yad. "Servicability Criteria for Com
posite Floor Systems," Doctoral Thesis (in 
progress). 

Council on Tall Buildings and Urban Habitat. 
"Second Century of the Skyscraper." 

Taranath, AS. "Structural Analysis and Design of 
Tall Buildings." 
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buildings of the future. As buildings get 

bigger, the design becomes simpler. 
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Here in the carefully cloistered world of academia, we tend to view the world 

through the ever-so-rational eyes of science, considering concepts such as evolu

tion as hard facts. Most of us are so accustomed to the hard rules of science that 

we believe there can be no truths other than our own. 

There are a good number of folks who take issue with the hard facts of science and 

stray wildly from the beaten path of traditional beliefs. The Technolog decided to 

venture off the well-traveled road of mainstream society and see what's out there. 

The journey was a fascinating one and we hope that you will enjoy the trip as 

much as we did. 

Minnesota Technolog 



ow was the earth created, and when? 
Biology, paleontology, and physics all 
have theories explaining the origin of 

the planet and the evolution of man. However, 
many religious fundamentalists disagree with 
those theories. They believe in a literal interpre
tation of the Bible-one that is irreconcilable 
with current scientific opinion. Or is it? 

The Reverend Paul Bartz is a leading proponent 
of creationism. As the communications director 
for the Bible-Science Association (BSA), he is 
trying to offer scientific proof for the stories in 
the Bible. The BSA distributes a world-wide ra
dio program on science that is translated into 
twelve languages, including Arabic and Russian. 
They also publish a monthly newsletter boast
ing over five thousand subscribers, including 
many scientists and engineers. The Technolog met 
with Reverend Bartz at the BSA headquarters in 
Coon Rapids, to hear what he had to say about 
science. 

t 

Technolog: In your newsletter, you compared the 
world to an "information system"; why is that? 

Reverend Bartz: In biology, we're not talking about 
some duplicated chemical structure like you 
might have in a crystal, but an information sys
tem-:-the genetic code. And in fact, it's an infor
mation system so sophisticated that it makes 
our best computer storage look like writing on 
stone. 

T: You're talking about the Genome Project? The 
group of scientists working right now to map the 
human DNA? 

Bartz: Yes. If you were to store information in a 
DNA structure, a teaspoon would not only con
tain all the information needed to make human 
beings and everything else that is alive, but all 
the books ever written, and all the information 
man has ever recorded. We're not talking about something that 
is haphazard. And you don't get that kind of information system 
without a source of information or a designer. 

T: That much information wouldn't come about randomly. 

Bartz: That's right. So that's a good starting point when we're 
talking about biology. Then there are specifics, like the lack of 
transitional fossils. Now, I know that some textbooks say "here's 
one," but in final scrutiny, there aren't any, period. 

We've had fewer hassles since Colin Peterson of the British 
Museum admitted that there were none, or he would have put 
them in his book. Now, since he's the paleontologist in charge 
of the Museum of Natural History, I suspect that's a good source 
of information t 

T: And it's the important fossils that are missing? 
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Bartz: Yes, the important ones are missing; they're all missing 
when you're talking about divisions from one kind to another. 
And "kinds" do not equate with "species." If you look at all the 
different kinds of creatures, there must be over eighty million, 
and yet in all of the fossil records, not one of the links has ever 
been seen. 

"Kinds" remain "kinds." The genetic process is a conservative 
one, where if errors creep in, they are usually corrected. If not, 
the animal dies. 

T: So the large variety of animals on this planet have been here 
all along? Like the dinosaurs? 

Bartz: Well, there is an excavation in North Dakota where there 
are dinosaur footprints and human footprints side-by-side. This 
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leads us to believe that. yes, they were created to live together. 
Then the dinosaurs died out. 

T: Then at one time there were probably more species on the 
planet than there are today? 

Bartz: Oh yes, it's like the opposite of evolu
tion-there were more kinds of creatures back 
then compared to now, and many were big
ger and stronger than those found today. Man, 
as God created him and meant him to be, 
was vastly superior to what he is today. We 
know that we use only a small part of our 
brain. I suspect that when man was created, 
he used a much greater portion. 

T: Why would his thinking decline? Why is 
there a "de-evolution" of man? 

Bartz: Again, here we look at the consequences 
of man breaking fellowship with God. When 
man basically withdrew his love from God, at 
that point, the Bible said, "There will be thorns 
and thistles ... death and sickness" (Genesis 
3:18). 

versus the science" question, it's the interpretation, which is 
something that goes beyond the strict scientific method. That's 
not to say it's bad-the scientific method simply is meant for 
certain things. There are other methods for other parts of life. 

Take history as an example. You can't study 
history using an empirical method. There 
are rules for studying history. 

T: So you're saying that you really shouldn't 
study creation using data analysis? 

Bartz: Well, pure data analysis is pure sci
ence, which will just lead you to a series of 
boring facts. Now, what do those facts 
mean? Another example, we look out into 
space and see that the starlight is shifted a 
tad to the red. That's the scientific fact. 
Why is it shifted to the red? Most evolu
tionists say that it's due to the Doppler 
effect. That it's due to an expanding uni
verse that originated from a single point 
and that all the galaxies are moving away 
from each other. 

So, in the fossil record, you see more types of 
animals the earlier you go, but today there 
are fewer. There was a pleiosaur caught in 

The Reverend Paul Bartz 

But many creationists are saying that 
there are other things at work: gravity, dust 
in space. More and more, that interpreta-

fishermen's nets off the coast of Japan in I 977. That's a rather 
famous incident. It's interesting that in Japan, if you study biol
ogy or paleontology, the pleiosaur is not considered extinct; 
they recognize that it's alive. But in the United States, they are 
extinct. 

T: Are biologists lying to themselves? Are they hiding some
thing? 

Bartz: We all try to interpret the world according to what we 
expect to find. When something contrary comes along, the first 
thing we try to do is fit it into the world as we understand it. And 
then if we can't, we set it aside. 

So, both the creationists and evolutionists interpret the world 
according to their expectations. We're not arguing over the data; 
we're not going to argue that there's a creature caught in a net. 
What we are arguing is how we understand this creature, how 
we interpret the data. That means the whole issue is not a "Bible 

tion is beginning to spread. But people 
and textbooks assume that the Doppler red shift expanding 
universe is a scientific fact. No it's not; it's an interpretation. The 
red snift is the scientific fact. 

T: What are your opinions on how the earth fits into the uni
verse? 

Bartz: From what we know, when God gave man the command to 
subdue the earth, to utilize it for his own good and for the good 
of the other creatures, I believe it included everything that God 
placed in man's hand. So that should man reach the moon or 
Mars in person, those things would also be included. 

As a Christian looking at it, we have an interesting situation. The 
Bible tells us that when man sinned, the consequences of that 
sin affected the entire universe. Now it seems to me, if God had 
made some sentient beings, and put them on a planet where 
they were following God's word, and all of a sudden, their world 
went to pieces along with ours, it just doesn't seem terribly fair! 

Minnesota Technolog 



So as much as I like science fiction and Star Trek, which are fun 
stories, theologically I have to say that the Bible hints that there 
isn't life elsewhere. 

T: That there's not sentient. intelligent life in our space; life with 
a soul? 

Bartz: Right. And many of your readers will probably laugh at 
taking all these things seriously out of the scriptures, but it's 
important to understand that these stories aren't just in the 
Bible. 

T: They are also in other folklores. other traditions? 

Bartz: That's right. The idea that man lived for vast ages before a 
worldwide flood, that man fell into sin, these are ideas that can't 
be ignored outright. 0 

by Patrick Kellogg 

We probe the wild and wooly 
world of New Age culture 
and find goofy gadgets, 
good food, and om "natural 
energy ]JQfhways." 

ey! You there! Right now you're prob
ably munching on a candy bar, or 
drinking a can of carbonated sludge 

and wondering why you've been feeling lazy and 
out-of-sorts lately. Well, mine eyes have seen 
the glory of the New Age. This spring, I went on 
a journey of discovery, trying to get back to my 
spiritual center, or to at least lose my beer gut. 
What I found was an amazing parade of quacks, 
frauds, and cosmic nuts. I also found a lot of 
wonderful people, who just might be right. 

My journey began, as all good journeys should, 
with lunch. I decided to skip my usual meal of 
cold Spaghettios for something a bit more sus
taining. The New Riverside Cafe-call it the 
"New Riv" if you want to be trendy-located on 
the West Bank at 329 Cedar, has a tasty assort
ment of vegetarian dishes. After ordering a slice 
of broccoli lasagna I found out there are many 
types of vegetarians, some following a stricter 
diet than others. Some vegetarians will eat 
chicken and others won't even eat eggs. I'm not 
sure which type came first. In any case, vegetar-
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Sources 

The Bible-Science Association can be reached by writing to: 

P.O. Box 322457 
Minneapolis MN, 55432-0457 

In addition to their newsletter and radio broadcast. they do 
public lecture for various groups. Also, they have an extensive 
bookstore at their headquarters with many BSA-published 
books. 



ian food is not only ethically pure, but healthy too. 

After lunch, I walked down the street to the Evenstar bookstore. 
Even star was filled with hundreds of great books on topics I had 
never heard of and didn't understand. So, I drank a FREE cup of 
orange-flavored tea and read the business cards posted on the 
wall. I was starting to worry self-discovery was going to be a lot 
of work, until I saw an ad for spiritual massage. Now here was 
something I could take lying down! 

Steve Sonmore is a practitioner of Shiatsu, a Japanese method 
of massage invented in the seventh century. He uses finger 
pressure, as well as stretching, 
rocking, and joint rotation to 
re-orient the body, and remove 
tension. Steve told me Shiatsu 
uses a "meridian" system to 
access the internal organs be
low the surface of the body by 
using the body's natural energy 
pathways. It sounded impres
sive, if not a little bit painful. 

Another massage method, from China, called Tui-Na (pro
nounced "Twee-Na") uses acupuncture points to cut off energy 
channels, instead of stimulate them. Or, there's an offshoot of 
Zen meditation called Reiki, which sounded as inscrutable as 
Zen itself. In contrast, several Western methods exist, like "rolfing" 
which concentrates on the muscle fascia and physically 
smooshes the body into place. Perhaps massage wasn't going 
to be as gentle as I expected. 

I was starting to feel a bit queasy, so it was good that I found Dr. 
Andrew Lucking. Dr. Lucking studied pharmacology and 
chiropractology for ten years, but found Western therapy to be 
"pretty limited." He started using natural therapies in his prac
tice, including herbs, acupuncture, and homeopathy. Home
opathywas started in 1860 in Europe by a chemist named Samuel 
Hann, who studied the effects of salt, mercury, and arsenic on 
the human body. Hann claimed a trace amount of a chemical, 
an amount too small to be detectable, will have the same effect 
as a normal dose. Recently this claim has been ridiculed by 
many physicians. However, think of the advantages if homeopa
thy does work: "With homeopathy, the wrong prescription has 
no effect," Dr. Lucking states, "but with traditional medicine, the 
patient would develop toxicity and die." Plus, think of all the 
money saved on pills. 

I decided Bonnie Yarger practices the best medicine of all
laughter. She is a public speaker who lectures on the power of 
humor. She says, "Everyone has the ability to laugh, but often 
don't think it should be an important part of their existence." 
Bonnie gives patients a questionnaire on their "laugh-lives," 
asking why they laugh, what makes them laugh, and who they 
laugh with. She then works with her patients to help them add 
laughter to their lives. After talking to Bonnie, I felt like laughing 
with the New Age, not at it. 
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However, it wasn't until I met Ali Wolf that I truly found the 
meaning of the New Age. For a brief, shining instant, I felt the 
power cosmic, witnessing with my "inner child" the rapture of 
having an expanding consciousness fill the universe at the speed 
of light. Trust me, it was fun. Ali Wolf, and her partner Darrell 
Countryman market a device called the "Paradise Machine," 
which sounded like a computer science student's erotic dream. 
It was actually a sound generator hooked up to a pair of Oakley 
sunglasses with a white light bulb in each lens. When I finally 
placed the Paradise Machine on my head, I saw ... well, I saw 
blinking lights. I didn't expect much else. However, after five 
minutes, with the Machine vibrating at the "exact same fre-

quency" as alpha-brain waves, 
I felt like I had a Pink Floyd 
laser show embedded in my 
nose. I had trouble driving 
home. 

While on my journey to higher 
consciousness, I also met 
some indescribable people. 
There's Martin Bulgerin, who, 
by feeding astrology charts into 

his Apple lie, developed something he calls the "A5 spectru:n." I 
never thought an Apple lie could provide enlightenment, but I guess 
it can. Then there's Paul Micheal Davies, who channels a spirit 
guide called "Plautus." Davies uses the Akashic method, with 
Plautus' help of course, to connect with a client's eternal aspect 
of being. Davies told me, "Plautus doesn't tell anybody anything 
they don't already know. He just says it louder." I asked Davies if 
it bothered him that a lot of people scoff at channelling. He 
replied nonchalantly, "Well, perhaps they'll believe in another 
lifetime." !liked that answer. 

Well, my journey to spiritual discovery has just begun, and I 
don't think it's going to end soon. I just started learning about 
flower essences and herbs, and how they can help you live 
longer. And I didn't even. mention the crystals and tarot deck I 
bought recently. Strangely enough, the most important mes
sage I've learned on my psychic journey so far is the simplest: 
"Wherever you go, there you are." Unless, of course, you're hav
ing an out-of-body experience, in which case you're somewhere 
else entirely. 

Sources 

Present Moment Bookstore 
3546 Grand Ave. S. 
Minneapolis, MN 

Evenstar Bookstore 
5I4 Cedar Ave. 
Minneapolis, MN 

Shoppe of Enlightenment 
370 No. Main St. 
Stillwater, MN 
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by Lee Klancher 

Join us for a journey into the realm of the Taksonometric Function, a multi..-faceted world 
that exists and originated in the fertile mind of Dee David Smith. 

wooden sign hangs in the second-story window of a 
rambling three-story house, reading, "Fundamental 
Concepts Research, Dee David Smith." The lettering is 

painted in capital letters with a phone number underneath. A 
woman greets me at the front door and leads me through a 
cluttered entry way and into a pell-mell living room. As I wait for 
Dee David Smith to come down, I take in my surroundings. 
Musty hardcover books fill the wooden shelves lining the walls 
of the living room, and piles of magazines-Scientific American, 
National Geographic, U.S. Catholic, and Nature-and more books are 
stacked in an enclave next to the coat closet. The living room 
connects to a kitchen adorned with deeply-oiled oak furniture, 
blued-glass vases, and silver serving sets. 

Smith comes down the stairs, ducking the ceiling. He is tall and 
rangy, and the simply-cut black suits he favors hang on his 
frame in a manner reminiscent of textbook portraits of Abe 

Lincoln. In contrast to Lincoln's dark curls, Smith's gray hair is 
short and unruly. A long, wispy, grey goatee sprouts from his 
chin. Silver wire-rim glasses frame his slate-blue eyes and set off 
the silver western-style slide tie he wears over his starched 
white shirt. 

He greets me, takes my coat and beckons me to follow him up 
the twisting stairwell. The walls and ceiling of the stairwell are 
completely covered with maps. As I wind up the stairs towards 
Dee David Smith's attic office, I pass a classic brown-tone map 
of the world, several bright blue and yellow state maps, and 
glossy maps cut from National Geographic, all smoothly pasted to 
the irregularly-angled wall and ceiling. 

The stairwell narrows past the second floor landing and then 
emerges into Smith's attic office. The room is broken into sev
eral little nooks which extrude out to small windows. The largest 
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nook is filled with a seven-foot oak desk covered with a long row 
of multi-colored three-ring binders and a battered electric type
writer. A long wooden shelf is mounted on the wall behind the 
desk and lined with Bibles of all kinds, Gra~·s Anatom~. and an 
assortment of thick, unidentifiable books. Near the window hangs 
a slide rule case, a multi-colored assortment of foreign currency, 
a banner reading, "By Peace Shall Destroy Many," a photo of 
Oliver North, a yellowed poster reading, "Stenvig for Mayor," 
and an American flag. 

A copy machine and a jumble of filing cabinets and bookcases 
are jam-packed near the desk. On one of the book
cases lies a silver serving tray laden with a pot and 
two teacups and a worn leather frame contain
ing photos of Smith's wife and 
daughter. 

Smith believes that he began formulating this theory at the 
tender age of three. "When I was three years old, I was almost 
burned to death by scalding water. Very much pain, you know. 
And my mother says try to think, because that will help you to 
not have so much pain, you know. And I said, 'What things are 
there? What should I think about?' She said, 'Well, there's the 
kingdom categories. they taught me in high school: Inorganic 
matter, vegetation, and animal.' So, immediately, I said, 'Well, 
there would be two more. Humans think, animals don't. Hu
mans would be a separate kingdom category.' There's a great 
difference between humans and animals. I mean, we have a 
much more complex civilization than animals do. So, 1 have that 

as a separate kingdom category. God creates. so 
God would be a separate kingdom category as 

well. So 1 assumed that there were 
five kingdom catego
ries." 

Smith bases his stud
ies in the office and 
has spent much of the 
past 44 years here, 
writing The 
Taksonometric Function, a 
book that introduces 
a system of categoriz
ing all things into a 
precise code. This 
system, like Smith's 
home and attic office, 
is a complex tapestry 
of science, religion 
the paranormal, phi 
losophy, and the oc
cult. 

The Smith Home, where it all began. 

While Smith's system 
of categorization of 
the Universe seems a 
little far out, some of 
his other theories 
stray much further 
from the beaten track. 
He claims to have 
proven the existence 
of God by statistical 
analysis of Genesis 
I: 1. He claims to have 
been assisted in this 
endeavor by seven 
rabbis, none of which 
he ever met in person. 
They helped him, he 

His book is actually a book of lists, breaking anything and every
thing imaginable into "Orthogonic categories" which are refer
enced with a code of digits and letters. This system does not 
originate from the hallowed halls of academia nor from the 
profit-minded research of industry. The Taksonometric Function 
outlines a unique system that 

says, by telepathy. 

"When 1 was first here in the Twin Cities, I got caught up with 
seven rabbis. I went to see a rabbi and I didn't get any help from 
him. But after that, I did get help, from seven rabbis by telepa-

thy. And they helped me work 
classifies everything you can 
imagine and then some into 
Orthogonic categories. developed technology 

ClilHt aei:ecttnin~fltna W1aves and that Hitler was 

out seventeen tables of statis
tical data proving that Genesis 
1.1 is so intricate that it 
couldn't possibly be designed 
by humans," Smith said. The Orthogonic categories di

vide all things into five different 
"Kingdom" categories. Current 
popular theory classifies all 
things in the world into only 
three Kingdom categories: 
animals, vegetation, and inorganic matter. The categories then 
break down into phylum, class. order, family, genus, and spe
cies. Smith proposes that there are two other categories: hu
mankind and God. In addition, The Taksonometric Function would 
reorder the categories into a system of digits and letters that 
would precisely describe each thing and its place in the universe. 
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The proof is compiled in a 
nicely arranged booklet that 
shows that the occurrences of 
combinations of Hebrew char

acters in Genesis 1.1 are statistically improbable. This method 
of valuating letters is called gematria and was originally devel
oped by a group of rabbis who formed an occult religious phi
losophy called the cabala. The booklet shows long lists of occur
rences of each character and the "probable" occurrence of each 
character. In the cases where the actual strays from the probable, 
the type of character partially determines the meaning ascribed 
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to the difference. In any case, Smith states that the fact that 
the actual differs from the probable several times is proof that 
God exists. 

Then there are the seven rabbis who communed with Smith 
telepathically. Smith is an unabashed believer in telepathy 
and explained that the brain is 

of his system, he explained that a person's ideological outlook 
on life would fit into his system of categories. "The pure materi
alist would say that life is just a chemical phenomena. He would 
have a one-dimensional system. In other words, his code, his 
life would be real simple." The crux of his system is bringing 
mathematics, chemistry-all the trappings of science-in as a 

part of the meaning of our ex
istence. an electro-chemical organ and, 

like any machine that uses 
electricity, gives off electro
magnetic waves. The waves 
given off by the brain, he says, 
can be divided into three dif
ferent types: thinking waves, 
telepathy waves, and animal! 
nature (emotion) waves. Smith 
claims that the FBI has devel-

"I don't know if you are able to hear people think-
ing or not. Well, you may get to get it. A thought 

will come to you and it's in a voice and you will 
think, 'Boy, nobody's talking to me and I'm 

hearing.' That's what's called telepathy," 

Smith's views may not appease 
the masses and they certainly 
aren't for everyone, but he is 
aware of that and expresses his 
thoughts without apology. "If 
it's logical, I'll use it.lfyou think 
I'm insane, that's tough," he 

oped technology that can de-
tect thinking waves and that Hitler was able to produce mob 
violence by emitting raw animal/nature waves. Telepathy, he 
said, is somewhere between the two types of brain waves. 

"I don't know if you are able to hear people thinking or not. 
Well, you may get to get it. A thought will come to you and it's 
in a voice and you will think, 'Boy, nobody's talking to me and 
I'm hearing.' That's what's called telepathy," Smith said. He 
cautions, though, that telepathy is not particularly reliable, 
mainly because you never know whose thoughts you're pick
ing up and how their thoughts pertain to your life. 

Smith juxtaposes these stellar concepts with some very down
to-earth beliefs. He is a strong believer that man has to think 
for himself and cannot be led by a leader who stresses only 
obedience. He also strongly advocates voting, saying that too 
many Christians view the world of politics as of no concern to 
them and thereby refuse to vote. In relating the larger meaning 
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said. Whatever else he may be, 
Dee David Smith is most cer

tainly an original thinker. Only time will tell what he will come 
up with in the years to come. 0 
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new technology is in the works. It's 
called High Definition Television 
(HDTV), and it could have wide
spread implications and applica
tions. In 1953, the National Televi
sion System Committee (NTSC) es

tablished standards for a color television system. 
Since then, HDTV has revolutionized television 
technology. HDTV has been spotlighted at con
sumer electronic shows and soon will be accessible 
to the public. The NTSC will set HDTV standards in 
1993 that will pave the way for HDTV to come to 
your living room. Meanwhile, a virtual economic 
and technological war is being waged to capture 
the HDTV market and the profits. 

High Definition Television is all that the name im
plies, producing an image equivalent to that of 35 
mm film and sound comparable to that of a com
pact disk. It does this by integrating several new 
technologies and strategies, with improvements 
in the current television system, and new digital 
techniques and displays. Transmission of the sig
nal must be compatible with existing receivers and 
may use fiber optic technology. There are several 
forces driving this technology, including economic 
and defense concerns that have prompted nations 
to develop and research HDTV to differing degrees. 

HDTV's "Black Box" 

The current system operating in America, Japan, 
and a number of other countries is commonly re
ferred to as the NTSC system. The standard system 
was established by the National Television System 
Committee ( NTSC) in 1941. The NTSC standard 
broadcast consists of three signals: one luminance 
or black and white signal, and two chrominance or 
color signals that provide information to approxi
mately 336,000 pixels, or dots of the screen. The 
signals are broadcast simultaneously, in an inter
woven pattern, and as a result interfere with one 
another, disrupting the picture (television engineers 
call them artifacts). Additional disruptions arise 
due to the nature of the scanning. NTSC receivers 
consist of a cathode ray tube (CRT) that scans an 
electron beam horizontally across 525 lines of a 
phosphorous-coated screen. The light emitted by 
the phosphorous passes through red, green, and 
blue filters at each pixel, collectively producing the 
image on the screen. The electron beam first scans 
over 262.5lines of the frame alternating every other 
one. It then returns to scan the remaining blank 
262.5lines. Several defects arise due to this type of 
scanning which in television engineering is called 
interlaced scanning. 
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When designers set out to find a new television 
technology, one of the most important objective 
was to eliminate the defects inherent in the NTSC 
system and to increase the fine detail of the image. 
Resolution increases by a factor of two when the 
signal interference and scanning method of the 
NTSC are improved. Comb filters are used to ef
fectively separate the chrominance and luminance 
signals, while scanning is modified to what is called 
progressive scanning. In this mode, all of the lines 
are scanned sequentially, rather than scanning 
every other line. Resolution also depends on the 
total number of pixels of the display. HDTV systems 
increases the number of pixels to approximately 2 
million. For comparison, conventional NTSC re
ceivers contain only 336,000 pixels. 

HDTV is superior to NTSC in analog to digital 
conversion. The three "p's" of signal technology 
(processing, protection, and preservation) use 
digital processing. Digital processing eases the 
transition from interlaced to progressive scanning. 
Digital operation also decreases the amount of 
noise and errors in recording and transmission. 
Digital signals stored in memory preserve the sig
nal for a still-frame, picture-in-picture displays, or 
storage on tape and disk. 

Although increased resolution is an advantage over 
a standard television, HDTV will take advantage of 
the way we view the world by using a wider screen. 
By taking advantage of more of our peripheral vi
sion, HDTV will appear roomier than the cramped 
width of current television sets. Proposed aspect 
ratios (width to height ratios) of I. 78 give HDTV 
sets rectangular 
screens. 

To take full advantage of 
HDTV, the screen's di
mensions will be larger 
than cathode ray tubes 
(CRT) allow. CRTs are 
limited to a screen di
agonal of 40 inches, 
beyond which unac
ceptable increases in 
receiver depth, width and voltage requirements 
exist. Researchers are currently developing several 
new flat panel displays that would allow the screen 
to surpass a 40 inch diagonal. Although flat panel 
display systems have not exceeded CRT image 
quality, they would allow the construction of a flat 
television set which could be mounted on your 
wall like a picture frame. 
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These new screen technologies include liquid 
crystal displays (LCDs), electroluminescence (EL) 
and plasma. LCDs use crystals that alter their ori
entation in the presence of an applied voltage. 
This changes their refractive index and subse
quently the amount of light passing through the 
color filters. One obstacle to LCD operation is the 
large numbers of transistors required. If even one 
transistor is defective, the screen is useless. Another 
technology, electroluminescence (EL), induces the 
screen's phosphorous to glow by directing an 
electric current to each pixel, or dot on the screen. 
Plasma displays use electric currents to cause a 
gas at each pixel to emit light, which in turn causes 
the phosphorous to glow. ELand Plasma displays 
both possess limited gray scales and require high 
power levels. 

One of the problems with HDTV is producing a 
broadcast that is compatible with the existing 162 
million NTSC receivers. In 1988, the FCC ruled that 
the HDTV standards, to be established in 1993, 
must use only the current NTSC standard VHF and 
UHF channels. The presence of HDTV in this region 
places additional demand on spectrum space that 
already is burdened with the NTSC. The solution 
in some cases may be to allow broadcast on so 
called "taboo channels," or those channels re
stricted for broadcast, to decrease channel to 
channel interference. 

There is a problem broadcasting HDTV over stan
dard local channels. HDTV sends more information 
and requires a wider bandwidth than standard 
television broadcasts. A number of scenarios have 
been proposed to send the additional information 
without immediately shutting out owners of stan
dard television sets. 

One such scenario would be to broadcast both an 
HDTV signal and a separate NTSC signal for both 
types of receivers. This procedure, called simul
casting, avoids any compatibility requirements with 
NTSC. Proponents of this strategy expect a quick 
phase out of NTSC receivers in favor of HDTV. An
other scenario combines the NTSC signal with the 
HDTV signal. 

Local broadcasting is problematic, but cable and 
satellite can better accommodate HDTV broadcast. 
Cable possesses more channels and is shielded 
against outside interference. The cable industry is 
in the process of converting their lines to fiber 
optics. The advantages include nearly unlimited 
channel capacity, low cost, and immunity to elec
trical and magnetic phenomena. The phone com
panies also have legislation pending to grant them 
permission to broadcast HDTV signals over their 

fiber optics networks and compete with the cable 
industry. Satellite is another avenue that can be 
used to broadcast HDTV signals to the public, and 
has been used in Japan since 1989. 

HDTV Implications 

There are certain economic forces at work in HDTV, 
driving nations to research and develop this tech
nology in the hopes of capturing the market. These 
forces include the projected market, the ripple ef
fect, and HDTV's potential applications. 

The projected market is estimated to be worth 
billions of dollars a year. One estimate, made by 
the American Electronics Association, places the 
cumulative market at $500 billion. Initial costs for 
HDTV receivers are predicted to be $4,300 with 
costs tapering to $2,300 
after five years and 
down to S 1 ,600 ten 
years after their intro
duction. 

HDTV is expected to 
cause a ripple effect in 
the electronics industry 
because it requires a 
large array of electrical 

With_ .. ·_t.he. a~-.o[a•_.-ro~otic((·lly __ controlled 
m.i~ros~o.pe, Fl[)f'V is_alread,y .being used 

by path(}logists.to diagnose diseases in 
sampleshuruir?4s:ofmilesaway. 

components. As research progresses, new tech
niques in electronics will be invented, creating 
broad "spin-off" effects as components such as 
transistors, integrated circuits. a:1d fiber optic 
technology are manufactured and eventually ap
plied to other technologies. Don Ritter (R-PA) has 
stated, "To miss out on HDTV is to miss out on the 
21st century." 

The potential applications range far beyond the 
consumer electronic market to printing and pub
lishing, teleconferencing, medicine, monitoring of 
manufacturing operations. and computers. The 
computer industry will enjoy enhanced graphics, 
computer memory, and increased efficiency of chip 
manufacturing as a direct result of HDTV. With the 
aid of a robotically controlled microscope, HDTV 
is already being used by pathologists to diagnose 
diseases in samples hundreds of miles away. 

This technology has further applications in the area 
of national defense. for use in cockpit displays, 
satellite imaging, and training and simulation. This 
raises an interesting question. To what degree does 
the United States pursue this and related tech
~ologies in the interest of national defense? The 
answer seems to be provided by the United States 
Department of Defense which has "taken the po
sition that national security requires an assured 



domestic supply of the highest performance and 
highest quality technology in our industrial base." 
Dr. Craig Fields, director of the Pentagon's Defense 
Advance Research Project Agency (DARPA) offers 
three reasons for this position. "One is mobiliza
tion. Stockpiling of high technology items is im
practical because of the rapidity of change. In high 
technology, it is impossible to assure alternative 
sources of foreign supply for any but the most 
common items. A second and more compelling 
reason is that the defense industrial base cannot 
be separate from the much larger volume com
mercial and consumer industrial bases, and as the 
civilian industrial base moves off shore the risk for 
defense sharply increases. In other words, it is hard 
to separate national security and economic 
strength. Third and most troublesome, if our mili
tary adversaries turn to the companies in foreign 
countries for their weapon systems technology, and 
if that technology is more advanced or available 
earlier than in the US, we will be in serious trouble." 

HDTV Responses 

These implications have prompted nations to re
spond in varying degrees and manners. Japan's 
government invested $500 million to develop an 
HDTV studio system and adapted it direct broad
cast by satellite to provide the first HDTV operation 
available to the public. The European Economic 
Community has cooperated in a joint venture with 
11 countries and spent $200 million in research 
and development of their Eureka HDTV system. 
Meanwhile, United States efforts have been through 
DARPA. with $30 million going to small innovative 
companies for display technology research and 
development. 

This could be the United States' opportunity to 
invigorate its ailing electronics industry. Fully "one 
third of our electronics trade deficit with Japan
around S7 billion is due to lack of U.S. presence in 
consumer electronics." In 1993, the FCC will es
tablish HDTV standards and with it 
the extent of United States involve
ment and subsequent electronic 
invigoration. Five proposals are on 
the table, three American, one 
Japanese, and one European. Tests 
of these systems will begin in April 
and proceed for one year, after which 
one system will be chosen as the 
standard. It appears the FCC will be 
generous to American interests but 
Japan maintains a powerful Wash
ington lobby. 
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HDTV, in contrast with the NTSC system, will be 
like putting on new glasses for the first time. The 
resolution will be sharper. the image brighter. and 
the color enhanced because of technological ad
vances in television engineering. The national 
economy, defense industry, and numerous other 
fields provide compelling reasons for America to 
invest in this and related technologies. It must do 
so to retain its leading role as technological inno
vator of the world. 
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Observing new planets 
may give us answers 
by Pat Hefner 

Planetary researchers have an interest in 
finding out if Earth's life-supporting 
characteristics are in fact a common 
occurrence in the Universe or if they are 
a rarity. But a significant obstacle to 
doing this is the lack of planets to study. 

If we are the result of a common, 
recurring pattern in the universe, 
there is quite possibly life similar 

to Earth's on other planets 

According to University of Minnesota 
Professor Robert 0. Pepin, we 
understand planets by observation, 
but as of yet, "we have only one 
example ... we need lots of examples." 

Well, we just might have some more. 
This January a report was released by the 
National Research Council's Committee 
on Planetary and Lunar Exploration, 
which says that in the next 10-30 years 
yet unknown planets may be pinpointed 
by us and used for observation. Evi
dence of a planet orbiting the star Van 
Biesbroeck 8 and a disc of particles 
associated with planet formation near 
the star Beta Pictoris gave incentive to 
start the report in 1984 (Science News, ]an. 
1991). 

36 

The committee has urged NASA to start 
a project that will consist of monitoring 
100 or more stars to see if there are 
planets orbiting them. One of two 
methods will be used to do this. The first 
is the use of an astrometric telescope, 
which searches for any wobbling motion 
in the normally straight-moving stars. A 
planet circling one of the stars can be 
the cause of this wobbling. The second 
method is the Radial Velocity Approach, 
which looks for a "Doppler shift," also 
associated with an orbiting planet, and 
which changes the frequency of the light 
emitted from the star. 

So what is the importance of all this? So 
there are a few more planets out 
there-why should we go to all the 
trouble and expense of finding and 
observing them? According to Pepin, 
who is former chairman of the commit
tee, there is a strong philosophical 
aspect of this research. In our universe, 
are there many opportunities for life to 
develop? Are the factors that resulted in 
living organisms on Earth common 
elsewhere? Or is it that, as Pepin states, 
"We could be the end result of a weird 
accident." The underlying theme is to 
conclude whether life exists in other 
places. This goal is at the heart of 
research involved in planetary observa
tion. 

It could be that planets yet to be found 
and observed are sterile, uninhabitable 
masses of matter completely devoid of 
life. But, if we are the result of a com
mon, recurring pattern in the universe, 
there is quite possibly life similar to 
Earth's on other planets. If this is the 
case, maybe some of the life forms are 
similar to us. Perhaps we're not alone. 
And if the committee gets NASA:s full 
cooperation in getting the project 
underway, time will tell. 

Nuclear industry gets up 
in arms over cynical 
Simpsons episode 

Members of the American Nuclear 
Society (ANS) are not enchanted with 
The Simpsons, the extraordinarily popular 
prime-time television cartoon show 
featuring the family of a nuclear reactor 
employee. Last year ANS and the U.S. 
Council for Energy Awareness (USCEA) 
mounted a membership letter-writing 
campaign protesting the program's 
unflattering portrayal of the nuclear 
industry-one of this season's episodes 
featured a radioactive, three-eyed fish. 

In responding to the protests, Fox 
Broadcasting Company executives 
agreed to take a USCEA-guided tour of a 
California nuclear power plant. Sam 
Simon, executive producer of The 
Simpsons said the tour "had changed a lot 
of minds." 

By January, ANS felt victory in its grasp. 
The February issue of ANS News an
nounced that the program's producers 
had agreed to stop taking "cheap shots" 
at the industry, and solemnly concluded: 
"Evidence shows that making the mass 
media representatives aware of lapses in 

The.'februaryi$sue of.ANS 
News·annou thattfle·· 

prograrn.'s.'.P\oa~set'$ ........... ··.·.· .· .. ·~~r~ea 
to stop otaki~~ ('ch~qp ~hqts''. at 

the. indystry. 

responsible programming makes a 
difference." But an editorial note 
admitted that on January 3, just as the 
industry was declaring victory, the 
episode with the three-eyed fish was 
rerun. "The fight continues," vows ANS. 

This story courtesy of The Bulletin of the 
Atomic Scientists. 
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Spectacular television series 
highlights the heavens 

by Kim Harris 

"The Universe is a raisin pudding." 
Perhaps you've heard this analogy of the 
expansion of the Universe, perhaps not. 
Its origin is even more unlikely; a young 
monk who was kicked out of the Rama 
Krishna Buddhist sect in San Fransisco 
in 1967. You might ask, "Why would a 
monk be thrown out on the street?" 
Simple. He was obsessed with making 
telescopes and showing the heavens to 
people on the street. 

John Dobson, the inventor of the 
revolutionary Dobson ian telescope, is 
just one of the people featured in the 
multi-million dollar series The Astronomers 
presented by KCET/Los Angeles. The six
part series, narrated by actor Richard 
Chamberlain, was made possible by a 
S5.3-million grant from the W.M. Keck 
Foundation and began airing locally 
Monday, April 15, at 8:00pm on KTCA 
channel 2. 

In conjunction with the series, St. 
Martin's Press has published The 
Astronomers, an illustrated companion 
book written by award-winning editor, 
writer, and teacher Donald Goldsmith. 
The book and the series provide a 
behind-the-scenes look at the men and 
women who have shaped our under
standing of the universe. "The Astrono
mers" National Science Education 
Outreach, also made possible by the 
generous grant from the W.M. Keck 
Foundation, was launched in February 
and is designed to motivate students to 
consider careers in scientific fields. 

The upcoming shows include: 
Waves of the Future 
Stardust 
Prospecting for Planets 

May6 
May 13 
May 20 

Waves of the Future airs May 6 at 
8:00pm and discusses the important 
new investigations of a phenomenon 
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Gravity waves, as yet undetected but predicted by Albert Einstein, are the topic of 
the May 6 episode, Waves of the Future. 

that has yet to be detected-gravity 
waves. Predicted by Albert Einstein in 
1915 in his theory of general relativity, 
these waves may hold the key to many of 
the secrets of the universe. Described as 
ripples in four dimensions (space-time). 
gravity waves cause no destruction as 
they pass through matter, and are weak 
on all but the largest scales. 

Long-time friends and collaborators, Kip 
Thorne of the California Institute of 
Technology and Leonid Grishchuk of 
Moscow's Sternberg Astronomical 
Institute are featured. The professional 
and private lives of the two scientists are 
shown in scenes varying from 
Grishchuk's country "dacha" and a Soviet 
neutrino observatory to Thorne's retreat 
in Oregon and his laboratory at Cal Tech. 
The scientists discuss their plans for 
detecting the elusive gravity waves and 
display a prototype of LIGO (Laser 
Interferometer Gravitational-Wave 
Observatory). which they hope will soon 
be funded by the United States. The 
theorists are joined in the final minutes 
of the episode by another scientist who 
sees with a "telescope of the mind," the 
famous Cambridge theorist Stephen 
Hawking. 

Stardust airs May 13 and follows the 
men and women who investigate how 
stars are born, when we can actually see 
a "newborn" star, what makes them burn, 

and why they either die quietly or 
explode violently as supernovae. 

Prospecting for Planets airs May 20 and 
focuses on the astronomers who are 
developing new methods of searching 
for planetary systems around other 
stars. Also featured are the researchers 
who followed the Voyager missions to 
examine the planets of our own system 
more closely. 

The complex cosmic phenomena and 
scientific concepts discussed in The 
Astronomers were illustrated using 
ground-breaking computer imagery. The 
extraordinary effects were created by the 
Kleiser-Walczak Construction Company, 
Sidley Wright and Associates, and 
Digital Animation Laboratory, three Los 
Angeles-based computer graphics 
companies. "We are attempting to make 
the invisible visible," explained Blain 
Baggett, the executive producer for the 
series. "Many of the animations involve 
the creation of new computer software 
reflecting both art and mathematics." 

John Dobson loves to quote New 
Zealand astronomer Graham Loftus: 
"What we need is a big telescope in 
every village and hamlet. and some 
bloke there with that fire in his eye who 
can show something of the glory the 
world sails in." The Astronomers gives us 
a personal look at those blokes. 
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iversions 

Bob loses again. 

OK, so far I've got light, the Heavens and the Earth, blah, blah, blah ... and this is 
good. So to even things out, let there be disease, earthquakes, cellulite, woodticks, 
and The New Kids on the Block. 
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We noticed some startling resemblances in the following people and thought we would share them with you. 
Frankly, we think these improbable relationships could explain a lot, if you really think about. 

"U" President Nils Hasselmo and Pope John Paul II? 

IT Dean Ettore Infante and lnet the Ewok? 

Senator Paul Wellstone and larry of the Three Stooges? 

Governor Arne Carlson and Stalin? 
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it 
by Frank McQuarry 

!looked across the room at the leather sofa. 
"These days will soon be gone." I thought. 
The doctor was already leaning back in the 
chair next to the sofa, packing his pipe. 

"Lie down. Relax. How are you feeling to

day?" he asked. 

"Oh. not too bad." I replied. 

"I understand that you are graduating 

soon .. 

That was enough. The mere 
suggestion of graduation is 
impetus for heaving and sob
bing. The good doctor waited 
for the last tear and handed 
me some Kleenex. 

"Thank (sob) you." I said. 

"Tell me what's so terrible 
about graduating." 

'Well. it's nothing really," I said, 
"It's just that l was raised as a 

Catholic." 

'What does Catholicism have 
to do with graduating?" 

'When l first started college, 
graduation seemed so far away. I had this 
vision of having a pair of wings issued to me 
with my diploma. l would put the wings on 
and. while clutching my diploma, would go 
fluttering off into the private sector." 

"Well, now l know that this is not going to 
happen. l feel cheated. I have an overwhelm
ing desire to go out and buy a 'There Is No 
Free Lunch' T-shirt." 

'What kind of entry-level job is waiting for 
me when l get out? Will l have to open a 
store called, 'Frank's Bobs and Lures' in some 
town like Ogilivie. Minnesota because the 
recruiters are just not coming to campus this 

year?" 

"And the job search is out to get me. I could 
apply for the job as Water Boy for the villag
ers and I'd probably get a response like, 'Al
though we find your qualifications interest
ing we feel that they do not quite meet the 
requirements needed to fetch water for our 
town ... sincerely ... the villagers.'" 
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"Last night. I had a nightmare about the 
power elite in the U.S. It was kind of a graph
ing dream in 3-D so bear with me.'' 

"At the bottom of the graph was the generic 
rich and powerful person. One level up were 
all the people the rich and powerful person 
did favors for-the secondary rich and pow
erful. One level above the secondary power
ful were placed the people the secondary 

rich did favors for; the tertiary people. The 
graph stretched upwards into all the little 
people. It looked like some kind of 

parabaloid." 

"Then l imagined all the other primary rich 
and powerful people having similiar graphs. 
The whole thing looked like a set of cow 

utters." 

"I woke up panting, shivering, in a cold sweat. 
I wondered which utter I was on, and who 
was doing the milking. The whole thing was 
so scary, I couldn't get back to sleep." 

"I lay awake in bed all night worrying about 
things. Before long, I was thinking of my 
brothers Alan, Richard, and Tom. It occured 
to me that if you put together the first letters 
of our names it would spell FA.RT Did Mom 
and Dad plan it this way? What did they have 

in mind when they did that?" 

'What if people find out about it? Imagine 
making dinner reservations for quality time 

with my brothers and having the Maitre D' 
say something like, 'Dinner at 7:30 pm for 

FART We'll see you then.' " 

"It was not long before my mind turned to 
even larger worries. What if some big foreign 
power learned how to produce smegma and 
armed a warhead with it?" 

"Have you ever looked that word up in the 
dictionary? The definition is 'a thick, foul
smelling cheese-like sebacious secretion.' 

Who's job is it to sit around and think up 

phrases like that?" 

'What a frightening thought. You can throw 

nuclear bombs out the ... " 

He slapped me. The doctor 
didn't seem to be quite sat
isfied, so he slapped me a 
couple more times. His hand 
reached out and crushed my 
lips closed. "Frank," he said, 
"Shut up. Shut up or I will 
have to kill you." 

I nodded my head in agree
ment and he let go. "Get out. 
Get out now, while you still 
can." He started opening his 
desk drawer and reaching in. 
I started backing out of the 

room slowly. 

I hoped the doctor would 
wait until after I graduate be-
fore he killed me. The image 

of my tombstone lurked in my mind. It looked 

like this: 

Frank McOuarry is a twisted and bitter man (in 
other words, he is a Senior) and is graduating 
with a degree in Math and an attitude. Once 
again, Frank has eluded our team of photogra
phers and our readers are left to wonder what the 
quick-witted McOuarry actually looks like. 
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WE ARE LOOKING FOR ENGINEERING, 

CHEMISTRY, MATH, PHYSICS 

STUDENTS 

Professionally aggressive, dynamic individuals who desire 
unparalleled responsibility and are decision-makers by nature. 

The division of Naval Reactors is hiring qualified personnel in 
three distinct areas: 

OPERATING ENGINEER- An engineering and management 
position with primary responsibilities including supervision of 
nuclear shipboard propulsion systems and the personnel that 
operate them. 

DESIGN /RESEARCH ENGINEER- Work on the personal 
staff of the Director, Division of Naval Reactors in Washington, 
D.C. in the planning, testing and design fields of tomorrow's 
ships and ship systems. 

PROFESSIONAL INSTRUCTORS -Teach the math, chemistry, 
physics and engineering aspects of nuclear engineering to highly 
motivated, intelligent students on both the graduate and 
undergraduate levels. 

Under a special program sponsored by the Navy, students 
selected in their junior or senior year, or within one year of 
receipt of a Masters Degree, begin receiving a monthly cash 
retainer of $1,200 until graduation, plus a $4,000 selection bonus. 

This is not a ROTC program. There are no military classes, 
duties or responsibilities required of you. Just continue your 
education. 

Minimum requirements include: U.S. citizenship, one year 
calculus-based physics and one year calculus. To age 26 1/2 and 
physically fit. For more information, call Navy Engineering 
Programs at 1-800-247-0507. 

0 IC You and the Navy .. 
Full Speed Aheada 

Giving To Your Hospital 
Is Goo For hat Ils You. 
If you want to give to a cause that's guaranteed to make you feel good, give to 
your local hospital. With medical costs rising and new technology hitting the 
market every day, your hospital needs your help to stay in front of advances. 
And when you help them, you very well may be helping someone 
more important: yourself. 

Give To Your Local Hospital. Give To Life: 
® 

National Association for Hospital Development 

May/June 1991 

S P A C E S C I E 

If you can 
think itu. 

. .. we can do it. 

Space Science Graphics 
is a full service Graphic 
Design and Photography 
studio. We specialize in 
computer graphic design, 
technical illustration, and 
editorial and scientific 
photography. 

Room 8 Shepherd Labs 

(We're in the basement) 

100 Union St SE 

Mpls, MN 55455 

612-624-9080 
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An Toyota with nothing down. 
And no payments for 90 days. 
If you're a college graduate or about to be, we've got 

some extra credit for you. It's the Toyota Class of '91 Financing 
Program. And it could put you in a new Toyota with no money 
down and no payments for 90 days. That means you could 
soon be cruising in any one of our quality cars and trucks. 
like the all-new affordable Tercel, starting at just $6588~ 

So huny and see your Toyota dealer today for all the 
details. And who knows, this extra credit could make you a 
real roads scholar. ~1/ove what you do for me~ 

TOYOTA 

See your Toyota dealer 
for a little extra credito 

*Manufacturer's suggested retail price. Actual dealer price may vary. Price excludes taxes, license, transportation, optional or regionally required equipment. 


