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The uncon1proDlising onesGD 

HP-21 Scientific. 
$125.00: 

HP-25 Scientific Programmable .. 
$195.00: 



e calculations you face require no Jesse 

The HP-21 offers you: 

32 preprogrammed functions & operations. The 
I-IP-21 performs all log and trig functions, the latter in 
radians or degrees, including: 
e rectangular /r olar conversion; 
® register arithmetic; 
e common log evaluation. 

The HP-21 also performs all basic data manipula
tions and executes ali preprogrammed functions in one 
second or less. 

Full display formatting. You can choose between fixed 
decimal and scientific notation, and you can control 
the number of places displayed. If a number is too large 
or small for fixed decimal display, the HP-21 switches 
automatically to scientific. If you give it an impossible 
instruction, it displays E-r-r-o-r. 

Both share these features. 

The HP-25 offers you: 

Keystroke programmability. The automatic answer 
to repetitive problems. You enter the keystrokes neces
sary to solve the problem once. Thereafter, just enter 
the variables and press the Run/ Stop key for an almost 
instant answer you know is accurate. 

No software. No 11 cotnputer" language. You can 
program without prior programming experience. 

Full editing capability. You can add, delete or change 
any step in your formula anytime. Easily. 

Branching & conditional test capability. 8 Ad
dressable Memory Registers. You can do register 
arithmetic on all 8. 

72 preprogrammed functions & operations. 

Fixed decimal, scientific & engineering notation. 

RPN logic system. It lets you evaluate any expression without copying parentheses, worrying about hierarchies or 
restructuring beforehand. You see all intermediate data; you rarely re-enter data; and you can easily backtrack 
to find an error, because your HP calculator performs all operations sequentially. 

Uncompromising design and craftsmanship. One reason Nobel Prize winners, astronauts, cosmonauts (an 
HP calculator flew aboard the recent Apollo-Soyuz mission), conquerors of Everest, America's Cup navigators 
and over a million other professionals use HP calculators. 

A full range of accessories. When you buy an I-IP calculator, you get more than a machine. Each comes with a 
complement of standard accessories that help you get the most from yours. There are also many optional acces
sories, so you can add to your calculator's capability as time goes on. 

Test the HP-21 and HP-25 at your bookstore. Today. 

Both are there right now, waiting for you. So there's no reason to wait until after mid-terms to test them. The 
sooner you get one the easier your mid-terms will be. 

3 If your bookstore happens to be out of stock, call us, toll-free, at 800-538-7922 (in Calif. 800-662-9862). We'll 
give you the name of another dealer near you. 

HEWLETT PACKARD 

Sales and service from 172 offices in 65 countries. 
*Suggested retail price, excluding applicable state and local taxes-Continental U.S., Alaska & Hawaii. Dept. 239B, 19310 Pruneridge Avenue, Cupertino, CA 95014 
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t 
We've developed, tested, and thoroughly proven a new coupling technique 

for Dickey clay pipe that is so improved and effective that you'd probably challenge 
our claim if all were presented here. 

We call our new coupling system PEP, for Plain End Pipe. The ends 
are plain. No bells. And the joints set new standards for the industry. It's available 
in sizes to fit six through twelve inch pipe. 

Users, in unsolicited testimony, already report impressive 
results and economies from Dickey PEP and we know you'll want to 
use it when available in your area. So, arrange now for a PEP talk. 
We'll pit our best men against your toughest questions. They're waiting 
to bring you the full Plain End Pipe story. 

4-27108 
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A rare and dangerous disease periodically strikes the 
University of Minnesota. This terrible sickness has 
long astonished medical science with two amazing 
characteristics. First, the illness only affects 
Technolog editors. Second, the only symptom is a 
mad desire to defend the Technolog. 
The disease has struck again! 

Therefore, in spite of popular demand, a little 
history and explanation of the Technolog is in order. 
The Minnesota Technolog was conceived in 1920 on a 
bet. M.F. Wichman, after discarding his Minnesota 
Daily with disgust, foolishly wagered that he could 
produce a respectable student magazine. To prove 
his point, Wichman collected a distinguished staff, 
enlisted the powerful support of the University, 
bought a case of bootleg beer, and proudly created 
the first Minnesota Techno= log [the original title]. 
Unfortunately, Wichman lost his bet. As a result of 
this wager, Wichman had to become the first 
Technolog editor. The Techno log has published 
continuously ever since. 

Those first magazines were quite different from 
the present Technolog. They were not any good 
eithera~just different in other ways. For example, the 
format of the magazine was quite different back in 
those good ol' days. The Technolog originally 
printed highly technical articles, a scattering of 
ribald jokes and even an occasional pinaup Girl-of-the 
aMonth. However, the Technolog has changed with 
the times. The pin-up girls are gone, victims of both 
Women's lib and the fact that they really were not 
very good. The jokes and technical articles still 
appear, but now they are cleverly disguised as 
articles that are nothing more than jokes. 

Just as the Technolog's format has changed with 
the times, so have our fortunes. The magazine has 
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gone through the bad times along with the worse. 
But much to the amazement, as well as the 
embar assment of the University of Minnesota, the 
Technolog continues to stumble ever onward. In 
fact, through no fault of its own, the Technolog has 
even been known to prosper. Our bylaws strictly 
forbi,d prospering, however, and steps have been 
taken to prevent such incidents. 

The disgusting success of the Technolog is due to a 
number of factors. One of the least important of 
these is the high caliber of personnel associated with 
the publication. A member of last year's Technolog 
staff, anonomous for obvious reasons, is an excellent 
example of the type of person that has made the 
magazine everything it is today. In the first 
interview his warden has yet permitted, the 
ex~ Technologer reportedly reflected, "without the 
lessons I learned and the experience I gained from 
the Technolog I would never be where I am right 
now." Incidently, he also vowed to fight his 
conviction all the way to the Supreme Court if 
necessary. 

Another insignificant factQr contributing to the 
Technolog's immoral success is a modern publishing 
and business facility. Modest yet humble, our office 
is conviently located in a damp, dark cave 
underneath the Mechanical Engineering Building. 
[The Technolog off::e is open daily for tours to all 
interested and adequately insured persons, with 
mining lamps available for a modest fee]. As for our 
publishing equipment, we can confidently state that 
it is equal to none. The Technolog has a unique 
method of printing; a loyal group of 473 Trappist 
Monks who hand copy each issue. [We originally 
had 600monks but 127 of them died of brain damage 
when they inadvertently read part of the last issue]. 
Of course, hand copying is tediously slow, but we 
feel the quality is far superior to even the most 
modern mimeographing. 

However, the real character of a magazine is 
reflected not by its equipment, but by its content. 
The Technolog's crusading editorial policy has 
brought it a certain amount of notoriety. The 
Techno log strives to defend the interests of I. T. 
students from the unjust criticism of any source that 
is unable to fight back. To facilitate our ability to 
write and print scathing editorials and exposes, we 
have recently installed a secret back door. The 
Technolog will never be intimidated as long as we can 
run and hide. 

The Technolog occasionally receives inqunnes 
about it's "letters to the Editor" column. The most 
common question is why we don't have one. The 
answer is simple but rather embarrassing. "leUers 
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to the Editor'' columns in successful magazines are 
mixtures of positive comments and criticisms of the 
magazine's policies or content. Our problem is that 
while we have several files full of criticisms, we have 
yet to receive any positive comments. However, the 
moment we receive our first compliment, we will 
consider a column. Until that improbable day, we 
will continue faithfully to refer all complaints to the 
proper department where they will be dutifully 
ignored. 

One word pretty well sums up the working 
philosophy of the Technolog. Survival. The instinct 
to survive has generally dictated Technolog policy in 
the past, and that attitude is becoming even more 
important in these times of inflation. The expenses 
involved in producing a magazine are rising at a 
phenomenal rate. In the short time since the last 
issue appeared, production costs have skyrocketed 
another 50 cents a fifth. 

What does the Technolog promise for this year? 
By now, it should be obvious that the Technolog will 
promise virtually anything. But the Technolog 
honestly strives to accomplish two basic goals. 
When originally created, the Technolog worked to 
inform and entertain students. Fifty five years later 
we are still trying. Maybe this year we will succeed. 

What's 1n o 
Nome? 
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A landmark has disappeared from the University of 
Minnesota. Main Engineering, infamous as the 
home of I. T. Administration, has vanished. The 
exact details of this baffling incident are still 
shrouded in mystery, but authorities have a theory 
explaining the disappearance. Pranksters, working. 
under the cover of darkness, apparently demolished 
the building sometime last spring and erected Lind 
Hall in its place. 

Strangely enough, Lind Hall is identical in every 
respect to old Main Engineering. Even the original 
contents were replaced intact, right down to the last 
case of red tape. Consequently, lind Hall will retain 
all the administrative offices formerly located in 
Main Engineering. 

Fall I., 1975 

This seemingly harmless prank is really more than 
an innocent practical joke. The vandals that 
absconded with Main Engineering were obviously 
unconcerned with the cost of their fun. As a single 
example of the problems that have arisen, every map 
of the campu~, or official bulletin that mentions Main 
Engineering is now instantly out of date. A significant 
amount of time and money will be wasted simply 
correcting publications. 

Admittedly, the financial aspect is rather minor 
since student fees provide the University with an 
unlimited source of money to use for such matters. 
The time lost, however, is irreplacable. Certainly 
anyone who has witnessed the University BureauD 
cracy in action knows that correcting any mistake is 
incredibly difficult. In fact, it is incredibly difficult to 
simply witness the University Bureaucracy in action, 
let alone accomplishing anything. 

Of course, the ultimate losers in this game of 
musical buildings will be the students. While many 
people have long assumed the students to be losers, 
there is no doubt that they will bear the bulk of the 
inconvenience. First of all, most students have 
better things to do than worry about where they are. 
Second, many students enter college in an attempt to 
"find themselves." If these people cannot find 
themselves, the chances of them finding new 
buildings are pretty slim. Finally, if students ever 
learned where they stood, a large number of them 
would have better sense than to remain in school. 

Viewing the matter in a different light, students 
will undoubtedly waste considerable time finding out 
that lind Hall is where Main Engineering is no 
longer. This is in basic conflict to the reason people 
enroll in the University in the first place; to attend 
classes. Students would not have to waste their 
time re~learning building names when they should 
be wasting their time in classes. 

Because this entire affair is much more serious 
than a simple practical joke, the Administration will 
be totally justified in taking any disciplinary action it 
feels is appropriate. In fact, assuming the culprits 
behind this nonsense can be caught, it would not be 
unreasonable to expel them from the University 
completely. 

Hopefully, the University Brass in Main 
Engineering, uh, lind Hall, are hot on the tracks of 
the criminals. It should be a fascinating encounter 
when they finally meet up. 
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Whatever field of engineering or 
architecture you're now studying, you'll 
soon be ready for a responsible position. 
There's one place you're likely to find it 
faster than your classmates: in the 
Navy's Civil Engineer Corps. 

You'll join a select team of 
professionals that plan, design, construct, 
and maintain housing complexes, roads, 
airfields, waterfront facilities, and 
utilities worldwide- not to mention 
desalination plants and undersea 
structures. For a CEC officer, it's a big 
opportunity. To go places, and get places. 
To gain the experience that can help 
fulfill the requirements for registration 
as a Professional Engineer. 

If you're now in your senior year, 
you're eligible to apply. And if you're working toward your Engineer-in
'fraining certificate, all the better. For more information, contact your 
local Navy Recruiter and ask for your Officer 
Recruiter. Or, call us toll-free anytime at 
(612) 335-3628 Information on the Civil Engineer Corps 
is available in the I.T. Placement Office. 

'syourli 
ea aval 

Name ______________ __ 
(Please Print) 

Address ___________________ _ 

City _______________ _ 

State _____________ Zip ___ _ 

Phone _____ Oate of Birth __ ~ 

Col!ege ________ Major ___ _ 

Program _________________ _ 

Navy Officer Programs 
2nd & Washington Ave. 
Minneapolis, Mnc 55401 



Cathy is 23 years old. She's a BSChE from Purdue 
and has been working in our Chestnut Run Textile Research Lab 
since January, 1973. Before graduating, she worked 
a summer in process development and became interested 
in customer service. 

Right now Cathy is part of a team that is trying 
to take the bind out of your beltline, the chafe out of your 
collars, and the pull out of pantyhose by developing 
new, more comfortable, more durable, more attractive 
fabrics for clothing. For example, Cathy has just 
completed a project that will result in an elastomeric 
fabric with greater stretchability, recovery, and 
breathability than ever before. 

She also finds time to represent Du Pont at college 
Women's Opportunities Seminars. She is working
with Du Pont's support-on her MBA at University of 
Delaware. And, she finds the spare time to create 
all her own fashions. 

Cathy's situation is not unusual at 
DuPont. We have a long history of putting 
young engineers to work on projects 
uniquely suited to their own interests 
and abilities. 

So, if you'd like a job with real 
opportunities, do what Cathy did. 
Talk with your Du Pont Personnel 
Representative. Let him show you 
how to put your own talents to work 
meaningfully. Du Pont Company, 
Room 24114, Wilmington, Delaware 
19898. 

At Du Pontu .. there's a world of things 
you can do something about. 

.A.n Equal Opportunity Employer, M/F 



by Robert Pirro 

I f you need help in getting the 
money to finance your I. T. 

education, tlien you may be in for a 
pleasant surprise. The surprise is 
that you do not necessarily have to 
be broke to obtain financial aid from 
the University. Not only that, but 
I. T. students are doubly fortunate 
because, for them, financial relief 
may be available from more than one 
place. 

Virtually the entire University 
community is dependent solely upon 
one source for obtaining financial 
aid. That source is the FinanCial Aid 
Office. However, the Institute of 
Technology has recently been able to 
generate and control a substantial 
number of scholarships to be issued 
solely at its discretion. This is a first 
for the Institute of Technology, or 
any other University college, for that 
matter. 

In the past, each and every 
scholarship had to be obtained 
through the Financial Aid Office. It is 
still true that the great majority of 
financially needy I. T. students must 
apply to the Financial Aid Office for 
any funds that they might receive. 
The prospect of battling the Finan
cial Aid Office for money can conjure 
up some terrifying images. Often 
stereotyped as a bureaucratic octa
pus, the Financial Aid Office retains 
that image only because of the 
tremendous number of applications 
they process each year. For 
example, the Financial Aid Office 
controls between 450 and 500 
separate scholarship funds. 
Roughly 800 different scholarships 
are generated from these funds, with 
the dollar amounts ranging from 
$100 to $600 per grant. 
But the Financial Aid Office is 
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responsible for doing far more than 
administering scholarships. With 
the exception of government loans, 
they oversee all of the various types 
of grants and loans which can be 
administered to University students. 
In total, there are roughly 960 
separate funds currently generating 
various forms of financial assistance 
to University students although Sam 
Lewis, Director of the Financial Aid 
Office, admits that ''even I am not 
aware of all of them. Nobody can 
keep track of them all at any one 
time.'' Lewis explains the function 
of his office in a very simple way. 
''We try to be the one centralized 
location for all financial aid,' 'he says. 

One centralized location is 
necessary as the Financial Aid Office 
dispensedawhopp:ingtotalof over 11 

·million dollars in aid for the 1973-74 
school year. Figures are not yet 
available for the total aid allotment 
of the last school year, although 
there were over 16,000 students who 
applied for help to the Financial Aid 
Office with nearly 12,000 people 
receiving some sort of fiscal assis
tance. And the demand for their 
services is growing and growing. In 
the 1974-75 school year, 50 percent 
of all the incoming freshman stud
ents at the University applied for 
some sort of financial aid. 

In terms of approach and overall 
policy, -Lewis stated that when a 
student comes into the Financial 
Office ' 'we will try and match their 
major against any funds available in 

Assistant Dean, Paul Cartwright 
has a unique image among I.T. 
students. While he is generally 
given the respect due his position 
as Dean, he has always seemed to 
be able to relate very well to the 
student body. He also has the 
reputation as being a doer-
someone who actively and effect
ively works for the Institute of 
Technology, instead of merely 
being an administrator who does 
nothing more than issue lofty 
policy statements and sit on his 
hands. 
The Merit Scholarships are a case 
in point. Everyone who goes to 
the University becomes aware of 
the incredible size, seeming in
sensitivity and massive difficult
ies in dealing with the University 
bureaucracy. Everyone who goes 
to I. T. also realizes that the 
current state of the U.S. economy 
dictates austerity, rather than 
ambitious spending, from 
industry. 
So, for Paul Cartwright to obtain 
scholarship money from industry 
at this time is no mean feat. 
But to wrest control of these and 
other scholarship funds from the 
Financial Aid Office must be 
nothing short of an administrative 
miracle. 
Congratulations to Dean Cart
wright are certainly in order, but 
we would like to ask a rhetorical 
question--Dean Cartwright, how 
the hell did you ever pull that off? 
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their major.'' This matching is 
necessary because most of the funds 
carry some sort of qualifying stipula
tion which defines just who is 
eligible to receive the money. the 
most common stipulation is that the 
applicant be enrolled in a certain 
college and/ or major. 

Regardless of whatever 
qualifications are present on the 
various funds, the Financial Aid 
Office follows only one major guide
line in dispensing their scholarships. 
According to Lewis, that policy is as 
follows; ''we award scholarships on 
the basis of need and academic 
ability, not necessarily in that order. 
We cannot give out a scholarship 
without both." 

It was precisely this policy which 

motivated Paul Cartwright, Assis
tant Dean of the Institute of 
Technology, to push for a scholar
ship program which was independ
ent of the Financial Aid Office. 
Cartwright's idea was to initiate a 
program calling for a substantial 
number of scholarships to be admin
istered by the Main Engineering 
Office to whomevertheysaw!fit. Their 
criteria of judgement was the basic 
idea that some of their own students 
should be rewarded for their aca
demic performance regardless of 
their financial situation. Dean 
Cartwright explained that he, as well 
as others in the Institute of Techno-
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logy had felt this type of program 
had been necessary for a long time. 
Cartwright feels quite strongly that 
''we should recognize the top-flight 
students. The big need is for the 
student personally, but there is 
nothing wrong with using a modest 
portion of your funds to award 
merit." 

Cartwright continued on to air 
what must be one of his pet peeves. 
''Universities recruit athletes. 
There is no reason why they should 
not attract the top-flight students 
too" he said. "Nobody was doing a 
thing for the top-flight student, so 
we started awarding these (scholar
ships) without even looking at a 
student's personal finances.," he 
added. 

Dr. John Clausen, Director of 
Lower Division Studies in I. T. , 
echoed these sentiments, noting the 
fact that ''some students simply 
want to make it on their own, without 
relying on their parents for financial 
support. I feel that there ought to be 
some reward for merit, regardless of 
financial need.' ' 

While there are a few scholarships 
offered through the Civil and Chem
ical Engineering Departments, the 
bulk of the I. T. scholarships are 
awarded strictly through Dean Cart
wright's office. Recently, the Ford 
Motor Company and Motorola each 
set up a scholarship fund with the 

Institute of Technology to award 
incoming freshman women on a 
strict merit basis. The Ford 
Foundation also came forward and 
awarded a grant to I. T.. This fund 
was to be awarded to incoming 
freshman men, also on a strict merit 
basis. Overall, between 50 and 60 
scholarships were awarded to 
incoming freshman students for this 
fall. 

For students all ready enrolled in 
I. T., an additional source of scholas
tic aid was recently obtained by the 
Main Engineering Office. Through 
some administrative manuvering, 
Dean Cartwright was able to gain 
control over some funds which had 
previously been administered by the 
Financial Aid Office. In the past, 

these funds had been disbursed by 
the Financial Aid Office on a strict 
need basis, even though they were 
intended to be given out in this 
manner. 

The scholarship funds came 
from Littin, Minnegasco, Alcoa and 
Sunstrand. Last year they were used 
to generate between 20 and 25 I. T. 
scholarships. These awards were 
given to currently enrolled I. T. 
students and were granted solely on 
the basis of academic merit. Their 
total worth was nearly $12,000. 

In judging who was to receive 
these awards, the only major criteria 
taken into account was the academic 
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GRADUATE 
PROGRAM CLA I.T. 

National Defense Student Loan 1,064,621 218,747 

Educational Opportunity Grant 478.871 81.219 

624,258 83,028 

University Loan 80.292 63,506 

University SchOlarship 845.833 184.510 

Minnesota State Scholarship and Grant 436.232 103,401 

Designated Scholarships 151,223 29,105 

Regent's Student Aid Fund 81,328 26,322 

Total 3.762,658 789.838 

Number of Students Aided 3,260 753 

Percentage of College's Students Receiving Aid 23.1% 23.4% 

excellence of the student. Dean 
Cartwright stated simply that the 
granting of a Merit Scholarship ''is 
pretty much a function of grade point 
average." To illustrate his point, he 
read aloud the grade point average 
of some of last year's winners. None 
was lower than a 3. 7. 

In discussing whether or not the 
idea of a Merit Scholarship is a 
growing trend, Cartwright reflected 
that ''there is a growing tendency for 
departments to get into merit 
scholarships. In this office we have 
no intention of administering 
scholarships on a need basis. We 
are not qualified or staffed to do it. 
But we would like to, and are doing, 
something for the top-flight stu
dent.'' Dean Cartwright promises to 
work hard to gather further funds for 
even more scholastic aid, although 
he admits that with the present 
economic slump, the prospects for 
getting additional grants are limited. 
One important fact to keep in mind is 
that all of the money given out by 
I. T. for their Merit Scholarships 
comes from industry. "Not a nickle 
comes from the legislature," mused 
Cartwright. 

The Institute of Technology has 
always been fortunate in acquiring 
financial aid. It seems that many of 
the scholarship funds administered 
by the Financial Aid Office stipulate 
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that their money go to students with 
LT. majors. Mr. Lewis of the 
Financial Aid Office revealed that 
"relative to C.L.A. a much higher 
percentage of scholarships are given 
to I. T. students." For the 1973-7 4 
school year, a total of 753 I. T. 
students received some sort of 
financial aid (see table). Compared 
to C.L.A., or to any other University 
college, that is a very high percen
tage of aided students. 

The Institute of Technology has 
one other form of financial aid to 
offer their fiscally pressed students. 
It is the Intern Program (see 
Technolog May, 1975) and it is an 
alternative which is truly indigenous 
to I. T.. Other colleges offer 
work-study arrangements but the 
I. T. Intern Program goes far beyond 
a typical program. Available in 
Electrical, Civil, Mechanical and 
Aeronautical Engineering, the Intern 
Program provides the student with 
both practical work experience and 
lucrative financial rewards. The 
Intern Program consists of taking 
four academic quarters during the 
junior and senior years and actually 
going to work on a full-time, salaried 
basis for an engineering firm. 

While other work-study programs 
operate under much the same basic 
formula, the I.T. Intern Program is 

SCHOOL 

282.629 

1,000 

97.183 

72,183 

102.805 

37,292 

35,628 

628,720 

6,652 

8.1% 

unique in that it offers work 
experience of an exceptional nature 
to the student. In the Intern 
Program the student is actually 
placed in a real-life work situation 
with many of the jobs being located 
out of the Twin Cities area. And the 
students are really paid for their 
work. According to Clarence E. 
Lund, now retired head of the Intern 
Program, the average Intern student 
earns between $6,500 and $9,500 for 
the four quarters of work. Available 
only through I. T., this program does 
not formally fall under the category 
of "financial aid" but it can, and 
often does, accomplish the same 
results as a scholarship. 

Engineers and scientists are 
always talking about the spin-offs 
which come out of any major project. 
The Merit Scholarship program is no 
exception. Dean Cartwright chortled 
that the publicity generated in 
Minnesota high schools from the 
awarding of these scholarships has 
provided the Institute of Technology 
with a real public relations bonanza. 
''This program (Merit Scholarships) 
has really given us (I. T.) a boost in 
our image with high schools around 
the state. We are being recognized 
by them as being the most aggres
sive and innovative college in the 
University" he said. 

He is probably right. D 
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Name Celanese Corporation 
A diversified, multinational organization vvith important stakes 
in five basic, high-technology industries-chemicals, coatings, 
fibers, plastics and resins. 

Accomplishment Highlights 
Won leadership position in production of man-made fibers. 
Pioneered acetate and triacetate fibers for fashions and fabrics 
of tomorrow. Developed Fortrel polyester, including high effi
ciency processes for textured yarn, staple, and industrial yarn. 
Opened first chemical plant in Bishop, Texas, 30 years ago. 
Now one of the largest U.S. chemical producers, and largest 
U.S. manufacturer of formaldehyde, acetic acid, vinyl acetate 
and methanol. 
Led the plastics revolution vvith development of a family of 
engineering resins, now the most versatile and complete to be 
had anywhere. 
Now offer more than 7,000 coating and resin products, includ
ing famous Devoe paints. And we're one of Detroit's leading 
suppliers of automotive topcoats and undercoats. 

Personality 
Very flexible. Responsive to fast-changing markets and tech
nologies. Casual, informal, shirtsleeve relationships. 

What we offer you 
An opportunity for fast professional growth, in an environment 
of personal responsibility.. Rewards for performance and con
tribution. Unfettered by formal programs or seniority systems. 

If you have a degree in engineering or chemistry, and 
would like to know more about Celanese, have your 
placement officer set up an interview. Or for more in
formation, write to John D. Grupe, Celanese Building, 
1211 Avenue of the Americas, New York, N.Y 10036. 

® 

CELANESE 
An equal opportunity employer m/f 
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CD ! 'Ever seen those ridiculous little signs saying 
~ ''You re Here?'' They can usually be found 
~ plastered on the walls of dead-end hallways, posted 

in storage rooms, tucked under chairs or in equally 
useless places. 

The Technolog presents a list of notices that really 
describe your position when ''You Are Here.'' 

IN ·-THE SOCIOLOGY DEP T NT: 

IN THE TEHCHNOLOG OFFICE: 

IN T E E I N EP R N : W 

in cof an restaurant; you will regret being h:· 

NTAL ENGINEERING: YOU • 
IN EXPERI 1 

In Pillsbury hall: you are here, dig you fool. 

' o't\ce99 
. n '/our a.d"\so; s \ a.rn no'-· 
' e t'\er .. \ 

'jO\l a.f 'S 
s ~ 

in the Daily of ce: 
you are nowhere. 

IN THE HEALTH SER ICE: 

IN E NT L ENGINEERING: YOU HEREo 
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ERI NT ENGI EERI G· HE 
® THE SYSTE IS.Do 

@ 
R N 

S MEO <!> 

::D 

YOU HE 
' 

D YOU' O@K@ 

10 BUCKS S YS YOU 

? I p p 111 

E R N' 
Iii! 1!1 

i!l R 
' 

SYSTEM IS STILL 0 or you are there, 
THE therefore you areo 

I RMO : ; 
and you · will stay here until you are dismissed. 

You will be here f 
or a very, ve~ long time. 

E SYSTE IS DO INDEF-INITELY® 
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(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technological skills of 
a high order, inspiration, and extraordinary 
imagination. 

They fill exciting jobs in a vastly exciting industry. 

They are ~ound all over the world: scientists, 
technicians, sales representatives, assemblers, 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. Rut maturity and experience 
are present too. Many of those in on the 
beginning of Univac are still found in management 
research, the laboratories, the field, the offices 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 
the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 



Fighting a fire is fighting time. 
Every minute wasted may cost 

thousands of dollars in property 
destroyed. Every second saved may 
be a life. 

And yet, a fire fighter can't al~ 
ways move as fast as he would like. 

Because his basic weapon, the 
2~-inch fire hose, when full of 
water, is about as hard and unyield
ing as a steel pipe. The only way to 
bend it around a corner is to shut 
the water off. 

And to lug it up a flight of stairs 
is a test of any man's stamina. 

All of this makes it easy to un
derstand why a Union Carbide 

product called UCAR Rapid Water 
Additive is revolutionizing fire 
fighting. 

Rapid Water Additive mixes 
easily with water and makes it flow 
faster through a hose by reducing 
friction. 

Because the water flows faster, 
fire fighters can get just as much 
water as before using a smaller 1%
inch hose that weighs half as much. 

The smaller hose makes a much 
better weapon. It bends around cor
ners. It can be carried up a stairway 
fully charged. In short, it helps fire
men get water to the fire faster. 

At the same time, it makes their 

job safer and less strenuous. 
Rapid Water Additive was in

vented by Union Carbide and per
fected in cooperation with the New 
York City Fire Department. 

It's already helping fire fighters 
do their job more efficiently in 
many American cities. 

Yours may be one-now or soon. 
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The technological achievement under the 

keyboard is still the reason Tis pr essional calculators 
offer so much quality and math }1oW"er for the moneYe 

Engineer ... Scientist ... Business-
man ... Geologist ... Chemist ... Stat-
istician ... Student ... whatever your 
field, if you're doing more than basic 
mathematics, consider an SR-50A or 
SR-51A from Texas Instruments.* 

SR-51A: simple arithmetic to 
complex statistics. 
Sheer math power. Log and trig and 
hyperbolics and functions of x. The 
SR-51A has these and also statistical 
functions. Like mean, variance and 
standard deviation. Factorials, per
mutations, slope and intercept. 
Trend line analysis. And there's a 
random number generator. Plus 20 
preprogrammed conversions and in
verses. Check this list for a closer 
look at the real math power you can 
get in both the SR-51A and the 
SR-50A: 

FUNCTION SR-51A SR-50A 
Log, lnx yes yes 
Trig (sin, cos, tan I NV) yes yes 
Hyperbolic (sinh, cosh, tanh,INV) yes yes 
Degree-radian conversion yes yes 
Deg/rad mode selection switch yes yes 
Decimal degrees to deg.min.sec. yes no 
Polar-rectangular conversion yes no 
Y' yes yes 
e" yes yes 
10' yes no 
x2 yes yes 
Vx yes yes 
Vy yes yes 
1 /X yes yes 
x! yes yes 
Exchange x withy yes yes 
Exchange x with memory yes no 
%and .:l% yes no 
Mean,. variance and standard yes no 

deviation 
Linear regression yes no 

Trend line analysis yes no 
Slope and intercept yes no 

Store and sum to memory yes yes 
Recall from memory yes yes 
Product to memory yes no 
Random number generator yes no 
Automatic permutation yes no 
Preprog rammed conversions 20 1 
Digits accuracy 13 13 
Algebraic notation yes yes 

(sum of products) 
Memories 3 1 
Fixed decimal option yes no 
Keys 40 40 
Second function key yes no 
Constant mode operation yes no 

Performance, accuracy and efficiency. 
Both the SR-50A and SR-51A de
liver answers you can trust. Quickly 
and efficiently. To problems ranging 
from simple arithmetic to highly 

82073 
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complex calculations. You don't 
have to learn special entry methods 
or difficult-to-master key sequences. 
There's a better way- TI's algebraic 
entry system lets you key your prob
lem just the way you would say it. 
Naturally. You don't worry about 
losing data in stacks, or keeping 
track of what is in each stack, or 
remembering ifthe stack is full. The 
way you learned math is the way 
it's done. On both the SR-50A and 
SR-51A-you can command tremen
dous math power with confidence
from the beginning. Power and 
accuracy you can really put to work. 

Answers are calculated to 13 sig
nificant digits, rounded off and dis
played to 10. And for maximum 
accuracy, all 13 are held inside for 
subsequent calculations. 

Scientific notation is automatic 
when you need it. For numbers as 
large as ±9.999999999 x 10!-!9. Or as 
small as ±1. x 10-!l!J. 

mantissa 

integer exponent 
sign 

Quality craftsmanship. 
Quality-it's built in right from 
the start. Texas Instruments de
signs and manufactures every crit
ical component. From high-purity 
silicon semiconductor materials to 
integrated circuits to light-emitting
diode displays to circuit boards to 
keyboards. So, we design-in and con
trol quality- not just monitor it- at 
every level: Materials. Components. 
The complete system. 

To assure you reliable perfor
mance, every calculator is subjected 
to severe environmental and relia
bility testing prior to release to pro
duction. In production, every one is 
thoroughly tested, then "burned
in", then thoroughly tested again. If 
there's any problem, we want to 
find it before it gets to you. 

Inside, steel machine screws an
chor all important structural 
elements- plastic welds and glue 
fastenings aren't good enough. A 
double-tough Mylar** barrier keeps 
dust and moisture from getting un
der the keyboard. The case is high
strength, injection-molded plastic 

TEXAS INSTRUMENTS 
I NCOR POR A. TIED 

designed to take a beating. It's a 
quality calculator. And you know it 
as soon as you get your hands on 
one. The heft and solid feel tells you 
it's a fine-quality instrument even 
before you press a key. 

The SR-50A and SR-51A are hu
man engineered, too, for maximum 
comfort and efficiency. For a hand or 
a desktop. Keys have positive-action, 
tactile feedback. And the big, 
bright displays are easy to read 
at your desk or on the go. Slim. 
Compact. Light. In your briefcase 
or on your belt, you'll hardly notice 
just 8.3 ounces. 

New, low SR-50A and 
SR-51A prices. 
Technological leadership and qual
ity craftsmanship are why Texas 
Instruments can offer so much value 
at low prices. And now, with new 
price tags, the SR-50A and SR-51A 
are better values than ever before: 
$99.95 for the SR-50A. $149.95 for 
the SR-51A. 

SR-51A Preprogrammed Conversions 

FROM 
mils 
inches 
feet 
yards 
miles 
miles 
acres 
fluid ounces 
fluid ounces 
gallons 
ounces 
pounds 
short ton 
BTU 
degrees 
degrees 
oFahrenheit 
deg.min.sec. 
polar 
voltage ratio 

TO 
microns 
centimeters 
meters 
meters 
kilometers 
nautical miles 
square feet 
cubic centimeters 
liters 
liters 
grams 
kilograms 
metric ton 
calories, gram 
gradients 
radians 
ocelsius 
decimal degrees 
rectangular 
decibels 

See them at your nearest TI calcu
lator retailer. Or, send for our new 
fact-filled color brochure. It details 
the outstanding capability of both 
the SR-50A and SR-51A with full 
feature descriptions, sample prob
lems, entry-method 
considerations and ~r; 
more. Write, Texas In- U/ 
struments, M/S358, 
P.O. Box 22013, Dallas, 
Texas 75222 

*The SR-50A and SR-51A are our popular SR-50 and 
SR-51 in handsome new case designs 

**Trademark of DuPont 
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n 
or countless ages, man has 
observed, studied and strived to 

understand the weather. Dividends 
from these efforts have come slowly. 
The intricate nature and sheer 
magnitude of meteorological pro
cesses have long defied simple 
explanation. Within the last 30 
years, however, there has been 

· tremendous progress in weather 
forecasting. Radar, satellite photo
graphy, computer analysis and other 
recent innovations are changing 
meteorology from an art into- a 
modern and exciting science. 
Technology is now an integral 
element in the forecast. 

The National Weather Service is 
the agency charged with the awe
some responsibility of understanding 
the weather and analyzing its 
effects. To accomplish such an 
immense task, the National Weather 
Service (or weather bureau as it is 
commonly known) has established 
scores of fully equipped regional 
offices. In Minnesota, the main 
office of the National Weather 
Service is located at the Minneapolis 
-St. Paul International Airport and 
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st 
headed by Joe Strub--a man whose 
name is synonymous with the local 
weather bureau. 

While the National Weather 
Service depends on input from its 
local branches, the Minneapolis 
office relies, in turn, on eight 
outstate sub-stations which compli
ment the Twin Cities own local 
readings and conditions. In times of 
severe weather, the state network 
expands to include the observers of 
the group known as Operation 
Skywatch. The private citizens who 
form Operation Skywatch have 
received special training from the 
National Weather Service in spotting 
and identifying severe weather. 
This group reports sightings of 
severe weather on a state-wide 
basis. Their reports are the backbone 
of the severe weather warning 
system. 

In pace with its responsibility to 
predict and analyze the local wea
ther, the Minneapolis branch of the 
National Weather Service performs a 
myriad of duties. The weather 
bureau collects and interprets clima
tological data to determine long 
range weather trends. Hydrological 
information is collected and used to 

Minnesota Technolog_ 



make life-saving forecasts of flood 
levels. Severe weather warnings are 
strictly a weather bureau function 
but in the minds of most everyone, 
the weather bureau has one out
standing responsibility--to make the 
local forecast. 

As simple as it may sound, 
preparing a weather forecast is a 
nearly overwhelming task. Even a 
modern 24 hour weather outlook is 
based on an incredible amount of 
information. Literally thousands of 
scraps of information, ranging from 
meteorology's timeless standby of 
surface observations to sophisticated 
computer analyses, must be com
bined to make a forecast. 

Today, as centuries ago, the most 
important clues to tomorrow's wea
ther are the physical characteristics 
of the day. As a result, the National 
Weather Service collects vast 
amounts of surface observations 
from all over the country. These 
observations include more than the 
temperature, precipitation and 
atmospheric pressure; wind speed 
and direction, cloud ceiling, surface 
visibility, humidity and dew point 
(the temperature at which the water 
vapor in the air condenses into fog or 
dew) are all measured by stan-

dardized equipment which insures 
accurate results. 

Improved communications and an 
increased ability to process this type 
of information have furthered the 
need for more data over wider 
regions. Today, there are over 550 
primary weather stations throughout 
the country, including the eight in 
Minnesota, that are collecting 
weather data. 

Modem technology's first 
contribution to accurate weather 
forecasting was radar. Radar can be 
used up to a radius of 300 miles, but 
it is most effective in a 125 mile 
radius. Hail, an indication of 
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turbulent weather, shows up parti
cularly well. Even cloud types can 
usually be identified by radar. 

Originally developed as an air 
defense of Great Britain during 
World War TI, radar's application to 
weather forecasting was immediate. 
Re-tuned to another frequency, 
radar could detect cloud masses over 
an enemy target. As Allied forces 
quickly realized the significance of 
forecasting for reconnaissance and 
aerial bombing, military intelligence 
began collecting weather data. 

Incidently, quite a few of meteoro
logy's tools are military spin-offs. 
Many forecasters, including many 
from Minnesota, are World War TI 
veterans who played an important 
part in the first global weather 
watch. 

The basic theory of radar is quite 
simple. An antenna transmits a 
directional radio pulse tuned to be 
reflected by water molecules. the 
return reflection or echo is then 
collected, amplified and displayed on 
a cathode ray scope. By analyzing 
the time and direction of the 
returning signal, the location of a 
distant cloud system can be com
puted. In practice, a carefully scaled 
map can be · on the 

display screen for easy 
tion. Radar can also be used to 
interrogate a particular cloud by 
vertically oscillating the trans
mission. 

Furthermore, by using radar 
sweeps taken several hours apart, 
the time-lapse motion of a cloud 
system can be studied for speed and 
direction. Radar can also be used to 
locate thunderstorms and sometimes 
even spot "hook patterns," 80 per 
cent of which are associated with 
tornadoes. 

Radar, like all forecasting tools, 
has its limits. Its range is 
restricted by line-of-sight, or curva-

ture of the earth. Since weather 
moves at about 30 miles per hour, 
radar is not useful for long range 
forecasts although it does provide 
excellent five hour and good ten hour 
outlooks. Moreover, there are also a 
multitude of weather phenomenia 
that radar cannot consistently detect, 
such as tornadoes. Finally, The 
overall effectiveness of radar is 
largely dependent on the skill of the 
operator. Teaching an operator to 
make optimal use of radar, as well as 
accurately interpreting the return 
echo, may require years of training. 

Another type of weather 
forecasting information is made 
available by weather balloons. A 
common source of UFO reports, 
balloons carry automated equipment 
to make upper atmosphere meas
urements. Temperature, pressure 
and dewpoint are transmitted by 
radio from the balloon to a recording 
station. Radar is used to track the 
speed and direction of the balloon in 
order to determine prevailing winds. 
Weather balloon data is especially 
useful for aviation forecasts and for 
detecting temperatre inversions 
(warm upper atmosphere) which can 
cause pollutants to be trapped near 
the earth's surface. 

are cmrnnl< 
launched in Minnesota at St. Cloud. 
A large city !n the central part of the 
state, St. Cloud is one of Minne
sota's eight primary weather sta
tions. An advantage of this 
particular site is that prevailing 
winds tend to move the balloon in a 
southeasterly direction toward the 
Twin Cities, where the aviation 
forecast and inversion data will be 
the most useful. 

A combination of two advanced 
techniques has provided a new and 
interesting method of observing the 
weather. Satellite photographs 
showing cloud tops, compared with 
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radar maps of the lower structure of 
the same clouds, have added impor
tant insights into cloud development 
and the movement of weather 
s y::; terns. Satellite observations, like 
radar, were originally developed by 
the military for spy purposes. 
During the early sixties, the photo
graphs that were useless for military 
goals were occasionally given to 
meteorologists. 

The launching of the Synchronous 
Meteorological Satellite .(SMS) five 
years ago, marked the beginning of 
continuous non-military satellite 
observations. Locally, satellite 
photographs became regularly avail
able only two years ago. The impact 
of SMS is becoming increasingly 
important as more meteorologists 
learn to interpret the data from 
man's new vantage point in space. 

Two types of satellite photographs 
are taken. One is a normal photo
graphic image and the other is an 
infrared exposure. The normal 
pictures are taken in black and 
white and a 32 gray tone step is 
used for easy encoding and trans
mission by satellite. A small area of 
the picture is reduced to one of the 
32 shades. Computers on earth 
receive the satellite transmission and 
reconstruct a visual image. Several 
such photographs can then be made 
into a time-lapse sequence indicating 
cloud movement. 

Infrared cameras are used to 
observe the relative temperature 
differences between warm and cold 
areas. On the pictures, the cold 
areas appear bright, while warm 
spots appear dark. Large areas of 
land, as well as individual clouds, 
can be analyzed for temperature 
differences with this technique. The 
infrared photograph has an advan
tage over usual pictures because it 
can also be taken at night. 

Surface observations, radar, 
weather balloons and satellite pho
tographs provide enough weather 
forecasting information to keep a 
forecaster busy 36 hours a day. 
Impossible? Right. That is why the 
central computer system operated by 
the National Oceanic and Atmos
pheric Administration in Maryland is 
a forecaster's dream come true. 
The computer has reduced the 
endless drudgery of drawing count
less charts to a mere 15 minute print 
out. Satellite photographs, radar 
charts and national weather maps 
are quickly reconstructed into con
venient charts. Forecasters can 
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request weather charts for the entire 
country or detailed ones for their 
particular state. The computer frees 
the forecaster to interpret, instead of 
merely drawing, the daily weather 
charts. 

Unfortunately, even the 
information produced by the weather 
bureau's improving technology can
not guarantee an accurate forecast. 
Ironically, much of a forecaster's job 
is selecting the significant facts and 
ignoring the insignificant ones. 
Not surprisingly, it requires years 
of training and experience to prop
erly interpret the important data and 
make a reliable forecast. So many 
variables affect the weather that, at 
times, forecasting remains as much 
of an art as a science. 

So even though weather 
forecasting has come a long way, it 
still has its limits and problems. 
In Minnesota, the National Weather 
Service plans to spend $150,000 
during the next year for a computer 
terminal which will fully exploit the 
services available from the central 
computer system in Maryland. But 
even with this expenditure, there 
are still considerable financial road
blocks in the path of improved 
forecasting. According to the 

National Weather Service, the 24 
hour forecast is about 84 percent 
accurate. Some experts believe 
increasing this accuracy by another 
one or two percent may require an 
entirely new and costly technology. 
Because the National Weather Ser-

·vice is government funded, the 
taxpayers would be the ones who 
would absorb the increased cost of 
their weather forecasts. Undoubt
edly, many would not feel that the 
benefits are great enough to justify 
the gargantuan expense. 

Meteorology is also straining the 
limits of technology. Consider the 
field of computers. Even with its 
fantastic capabilities, a computer 
lacks the comprehensive ability 
necessary to make meteorological 
predictions. There is simply too 
much data for even the most 
advanced computer to assimilate. 
Only man has the intuition necessary 
to separate the significant facts from 
the insignificant ones. 

More forecasting problems are 
arising with the increasing interest 
in micrometeorology, the study of 
the weather of a small region. Such 
study is uncovering a host of new 
variables to plague the forecaster. 
Since localized conditions influence 
overall weather patterns, a compu
terized topology of a state may 
someday prove valuable. But 
continuous land development would 
soon negate the effectiveness of the 
model. This is only another example 
of the many problems that meterolo
gists have yet to solve. 

Another stumbling block is that 
violent meteorological phemonena, 
such as tornadoes, are extremely 
difficult, if not impossible, to pre
dict. In fact, forecasting the exact 
path of a tornado may never be 

BELL AND LIGHTS WARNING SYSTEM 
UNITED STATES WEATHER BUREAU 

OPERATING INSTRUCTIONS 

po.s·sible. Even the reasons why 
Minnesota possesses deadly ''tor
nado alleys'' where the probability of 
tornadoes touching down is much 
higher than the national average, 
remain unexplained. 

Meteorologists are discovering 
what seems to be a law of all natural 
sciences; the more that is learned, 
the more remains unexplained. 
Through the continued application of 
technology, however, the age old 
mysteries of the weather may finally 
be within man's comprehension. D 
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Were looking for certain majors 
to become Lieutenants!& 

Mechanical and civil en· 
gineering majors ... area
space and aeronautical en
gineering majors ... majors 
in electronics ... computer 
science ... mathematics. 

The Air Force needs peo· 
pie ... many with the above 
academic majors. And 
AFROTC has several differ· 
ent programs where you 
can fit ... 4-year, 3-year, or 
2-year programs. Some of· 

fering full scholarships. All 
offering $100 a month 
allowance during the last 
two years of the program. 
Flying opportunities. And all 
leading to an Air Force offi· 
cers commission, pi us ad· 
vanced education. 

If you'd like to cash in on 
these Air Force benefits, 
start by looking into the Air 
Force ROTC. 
U of M Air Force ROTC 
Armory, 373-2205 

Put it all together in Air Force ROTC. 

phone 331-5969 

1417 4th 

office- school 
supply 

DINKYTOWN 

We have a whole library for you. So you can start learning 
for yourself how Full-Depth (T A) asphalt paving can be 
used to great advantage. It's an energy saver and money 
saver, too. This becomes particularly clear with stage 
construction. You can design the asphalt pavement needed 
now for today's traffic and plan to add more pavement 
strength in stages as traffic volumes and weights increase. 
Another big area is road upgrading-for economy reasons 
-and again, asphalt is the answer. It's ideal for road 
overlaying, strengthening or widening. There's a lot more 
to know about asphalt. And it's all worth knowing. To get 
your free library, send in the coupon now. 

----Offer open to civil engineering students and professors--~., 

THE ASPHALT INSTITUTE, College Park, Maryland 20740 

Please send for your free Asphalt Institute Library. 

Name 

Class or rank 

School 

Address 

City State Zip 



• • 

''I t' s so vast, so complex and has so 
many moving parts that it's almost 

mind-boggling." What is it? 
According to Dr. Walter Lyons, it is 
our universal friend and foe, the 
weather. 

Few people are as qualified as Dr. 
Lyons to talk about meteorology 
Born a Brooklyn New Yorker in 1943, 
his Brooklyn accent has long since 
vanished, ''I went to the Mayo Clinic 
and had it removed," he teased. 
Twenty-seven years later, with sev
eral student awards under his belt, 
he received his Ph.D inmeteorology 
from the University of Chicago. 
Since then he has done government 
and private research in addition to 
consultory and advisory work for 
private industries. He has been 
awarded several professional awards 
including a Ford Foundation Fellow
ship and a Hertz Foundation Fellow
ship. Also, there are many people at 
the University of Wisconsin-Mil
waukee who know him as an 
associate professor of meteorology, 
but Dr. "Walt" Lyons is probably 
best known as KSTP-TV' s 
weatherman. 

Dr. Lyons, presently on leave from 
the University, accepted KSTP-TV's 
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job offer last January largely be
cause of the ''general state of chaos 
in the University of Wisconsin 
system. The University is becoming 
a jungle, at least Wisconsin's system 
is going downhill very fast." 
Multiplying faculty rules and regu
lations, mandatory and time con
suming faculty meetings and budget 
cuts leave the average professor in a 
continual state of frustration. ''I 
have more and better facilities for 
doing certain types of research here 
(KSTP-TV) than I ever had at the 
University," he said. 

Although many people harbor a 
deep mistrust of weather forecasts 
and have occasionally 
violent thoughts about their local 
weather forecaster, weathermen 
usually do know what they are 
talking about. Generally, it is the 
public that does not understand 
what it all means. ''A forecast is 
usually made for 1,000 square miles 
or more, so that's one of the reasons 
for saying there is a 40 percent 
chance of rain: 40 percent of a 
geographical area within a 12 hour 
period of time will have one-hund
redth of an inch or more of rain. 
"That's what a forecast means and 
that's all it means," Dr. Lyons 

by M·ary Klein 

explained. In other words, part of an 
area might remain dry, yet the 
forecast for rain will still be 
technically correct. 

Although the National Weather 
Service and Dr. Lyons receive much 
of the same meteorological informa
tion, "Dr. Walt's Forecast" is 
completely his own. Other broad
casters in this area simply read a 
copy of the National Weather 
Service's forecast. Dr. Lyons agrees 
with Joe Strub of the National 
Weather Service that the Weather 
Service's forecasts should be read 
verbat:i_m: as forecasting for public 
use is too complex for amateurs. 
The severe weather warnings, inclu
ding severe thunderstorms, winter 
storms and tornadoes are solely the 
responsibility of the National Wea
ther Service, stated Dr. Lyons. 

Most people living in the Midwest 
would agree that the most terrifying 
type of severe . weather is the 
tornado. With their devastating 
black funnels, tornadoes almost 
mock society's sophisticated techno
logy by defying man's control. "We 
will never be at a point to say several 
hours in advance the spot where a 
tornado will hit. Right now our 
ability to forecast the probability of 
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tornadoes in an area is fairly good 
and slowly improving,'' Dr. Lyons 
explained. 

Even spotting tornadoes once they 
are formed is a problem. Dr. Lyons 
noted that ' 'there is no foolproof way 
of detecting a tornado other than 
visual observations.'' Radar is only 
15 percent accurate in giving indica
tions of a tornado and that is all it 
can give--an indication. Once a 
tornado is spotted, he explained, it 
may complete it.s path of destruction 
and return to cloud before· any 
warning is given to the public. 
Communications are the problem in 
this case. A tornado's life is usually 
short, 28 minutes on the average, 
and during this time an observer 
must find a telephone, call the 
Weather Service, and then the 
report, often a false alarm, must be 
verified before a warning can be 
issued. 

It is comforting to know that most 
large killer tornadoes are detected 
in time to give the public ample 

warning. Last June 4, a trailer court 
in Glencoe, Minnesota was savagely 
demolished by a tornado, but not one 
person was injured. Dr. Lyons 
attributes this mainly to a 15 minute 
warning. ''We estimated that at 
least 50 people would have been 
killed if they had not evacuated that 
trailer court. It was a beautiful 
example of what you can do with 
radar, observers and spotters. But 
that was almost like shooting a fish 
in a barrel, it was such a classic 
situation.'' The tornado then 
continued its path heading right 
toward downtown Minneapolis. 
Fortunately, it lifted in the M inne
tonka area. 

Can the public expect any 
breakthroughs in meteorology? ''I'm 
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not sure that meteorology is a science 
of breakthroughs,'' Dr. Lyons 
mused. "I think the analogy to 
cancer research holds up very well. 
There probably will never be a big 
breakthrough in cancer research, it 
will come in dribbles and drabbles. 
I think the breakthroughs in meteor
ology will be more in thie way of the 
continual expansion of what we've 
been doing: better radar, better 
satellites, and if there is anything 
unique it will be in computer 
processing analysis and display of 
data." 

Processing and display is of 
utmost importance because of the 
overwhelming amount of data 
meteorologists have access to, with 
more information continually being 
made available. The future, Dr. 
Lyons pointed out, will hold ''new 
satellites that take pictures every six 
minutes of tops of thunderstorms, in 
10 years there may be doppler radar 
that has some capability to detect 
tornadoes, more automatic censors 

will be put out in the field, new 
generations of remote censor devices 
that use microwaves and infrared 
radiation to detect environmental 
perimeters.' ' 

How will one lone meteorologist be 
able to assimilate and use such a 
wealth of information? Dr. Lyons 
foresees ''having a central computer 
whereby you can recall the last 12 
hours data (radar, satellite and 
surface data) if you want and display 
it in a large color CRT (cathode ray 
tube). But the National Weather 
Service is a long way off from doing 
this." The reason why is easy to 
guess; while the technology is 
available, the funds are simply not 
there. ''That is part of the problem 
of the National Weather Service, it's 

slow to change simply because it's so 
blasted expensive to change on any 
kind of major technological improve
ments.'' 

''It is true that there is a 
tremendous amount of money invol
ved in meteorology," but, Dr. Lyons 
continued, ''people don't seem to 
realize that there are multibillion 
dollar decisions that are based upon 
meteorology: the location of high
ways, power plants, or certain 
activities associated with strip-min
ing and oil shales, how much we 
must reduce the emissions on our 
cars--people have simply underesti
mated how important weather is.'' 

Dr. Lyons recently spent a day 
learning about new technology dur
ing a tour of the National Environ
mental Satellite Center in Maryland, 
where, among other things, new 
systems are being developed to 
display satellite data. With meteoro 
logical technology continually chan
ging, one might speculate that 
KSTP-TV will be changing along 

with it. "We're not going to remain 
stagnant here, things will begin 
moving very, very fast. We plan to 
:rapidly upgrade the use of techno
logy in our forecasts, '' Dr. Lyons 
hinted. 

Even though high costs have 
meant slow acceptance of advanced 
equipment, Dr. Lyons has no doubts 
that forecasting is improving. "Fif
teen years ago a forecast past 36 
hours was cause for great laughter 
and amusement among forecasters 
because we all knew we didn't know 
what the hell we were talking 
about.'' These days, reliable five 
day forecasts are routinely released. 

"Dr. Walt" paused, smiled, and 
added, "It's the first 18 hours that 
we botch up.'' D 
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Sargent & Lundy's entire business is engineer
ing and engineering is exactly what we would 
hire you to do. We are the nation's largest 
consulting and design engineering firm and 
specialize in projects for the electric utility 
industry. The industry and ourselves are grow
ing continuously and we have an increasing 
need for graduates with bachelor and advanced 
degrees in many engineering disciplines. 

lf an engineering career is your plan, we would 
like to talk with you. Please make an appoint
ment through your placement office to interview 
with us. Our company representative will be on 
the Minnesota campus, January 23, 1976. 

Ronald C. Haglind, B.S., 1968, 
M.S., 1973, Mechanical 
Engineering, University of 
Minnesota. Presently, supervisor, 
project analysis section, 
Mechanical Analytical Division. 

"I think your time would be 
well spent by talking to 
Sargent & Lundy. Here, I'm 
not only asked, but allowed 
to do the work I trained 
myself to do:· 

SARGENT~ LUNDY 
c__ ____ __.ENBONEERS 

55 East Monroe Street, Chicago, 
Illinois 60603 s (312) 269-2000. 

An equal opportunity employer. 
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ne out of every five students 
enrolled in I. T. is in danger of 

being expelled.'' Academic probation'' 
is the clever euphemism used to 
describe the situation, brought about 
in part, by the Coefficient of 
Completion (C.C.). Largely because 
of the C.C., 10 to 20 percent of all 
I. T. undergraduates must satisfac~ 
torily explain their present situation 
and then meet individually set goals. 
The alternative is a bitter one--face 
expulsion from I. T. for one to three 
quarters. 

The Coefficient of Completion has 
proven to be a special hazard to new 
or unwary students. While most 
students realize that a low grade 
point average (GPA) can torpedo 
their academic career, many have no 
idea that a low C. C. will produce an 
identical effect. In addition, the 
Coefficient of Completion is a totally 
new concept for students entering 
I. T. An unsuspecting student can 
compile a low C. C. and be placed on 
academic probation without being 
aware the C. C. even exists. 

The Institute of Technology first 
began use of . the· Coefficient of 
Completion in 1972. Two years later, 
certain C. C. provisions were relaxed 
when too many students had been 
placed on probation because of it. 
However, the basic principle of the 
C.C., that all students must com
plete a set ratio of their classes, has 
remained intact. 

A quarterly coefficient, as well as a 
cumulative coefficient, are routinely 
computed for all I. T. undergrad
uates. The quarterly C. C. is defined 
as: 
C.C.= 

26 

credits completed with A,B,C, or S 

credits enrolled in after six weeks 

n of 0 

The cumulative C.C. is simply the 
average of a student's quarterly 
Coefficients of Completion. A 
quarterly C.C. less than 0.5 for any 
two consecutive quarters, or a 
cumulative C. C. below 0. 7 after 
three quarters of school, spells 
automatic academic probation. 

The mere mention of' 'Coefficient of 
Completion" is sure to put many I.T. 
students in an ugly mood. It seems 
almost everyone enrolled in the 
college knows some horror story 
involving the C.C. and academic 
probation (see sidebars). Not 
surprisingly, I. T. administration has 
a radically different opinion of the 
C.C.. While students consider the 
C. C. to be nothing more than 
bureaucratic red tape, the admin
istration defends the C. C. as playing 
an important role in the I. T. 
retention rate. 

A measure of the number of 
entering students that remain in 
I. T. , the retention rate has shown a 
dramatic improvement in the last 
decade. Only 10 years ago, 45 
percent of the entering freshman 
class either quit. or were expelled 
during fall quarter. Today, the 
administration is proud to point out, 
this figure is about 10 percent. (SEE 
GRAPH L Paul Cartwright, Assis
tant Dean for Student Affairs, 
attributes the improved retention 
rate to such I. T. innovations as the 
tutorial program, an improved grad
ing system, dormatory . policies and 
the Coefficient of Completion. Cart
wright feels that the C.C. require
ments force many students to use 
I. T. programs they might otherwise 
ignore. The assistance provided by 
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these programs is largely respon
sible for the current high retention 
rate. 

The administration also believes 
the Coefficient of Completion is a 
clue to how valuable a college 
education is to a student. Paul 
Cartwright feels that a low C. C. 
could be an indication of three 
things. First of all, a student with a 
consistently low C. C. might be 
wasting time and money by contin
uing in his or her present course of 
study. Secondly, the University 
might be wasting limited money and 
class space on such a student. 
Finally, a student who repeatedly 
drops or fails classes might be 
lowering the overall quality of 
education at the University. The 
basis for the last view is that poor 
students may ultimately lower the 
scholastic level at which a subject is 
taught. 

Fortunately, having a low 
Coefficient of Completion and being 
placed on academic probation does 
not necessarily scuttle a student's 
scholastic career. According to Ben 
Sharpe, Senior Student Personna! 
Worker, academic probation was 
intended to aid instead of expel 
students and so there is a well worn 
appeals path. 

A student begins the appeals 
process by filling out an E-1 00 
Scholastic Deficiency Form. In it, 
the students must report his or her 
proposed schedule for the next 
quarter and how any current defici
encies will be corrected. This form is 
sent to the Scholastic Standards 
Committee or an Ad Hoc Committee 
in the department of the student's 
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EDITOR'S NOTE: 
These short personal accounts are 
not intended to be representative of 
every I. T. student. They do, 
however, show how the Coefficient 
of Completion can work against a 
student. 

Could an I.T. student be on the 
Dean's List and academic probation 
at the same time? It may sound 
ridiculous but I.T. works in strange 
ways. Thanks to the Coefficient of 
Completion, such minor miracles 
are now possible. 
Scott's explaination of how he 
became entangled in such a situa
tion makes it sound frighteningly 
easy. "The whole thing started as 
a mix-up with advisers,'' Scott 
explained. His first advisor 
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88 was simply not concerned with 
helping him arrange a schedule. 
Scott did not have much time to 
object to this attitude, however, 
since that advisor was soon pro
moted to an administrative post. 
The next advisor Scott was 
assigned did not prove to be much 
more help. Scott was able to meet 
him only once before this advisor 
resigned, reportedly disenchanted 
with the University. 
When Scott agreed to allow his 
experiences with the C.C. be 
printed, he asked that his real name 
not be used. Only two classes away 
from another degree, he was 
concerned about stepping on too 
many important toes. "I'm a little 
leery," he admitted. "It's just that 
I've been screwed too many times 
by this University." 
As a result of receiving either no 
advice or misadvice, Scott chose 
and enrolled in courses strictly on 
his own judgement. The problems 
soon began. ''I took too many 
courses in my first year, and later, 
too many advanced courses too 
soon," Scott admitted. Almost 
unconsciously, he fell into a cycle of 
enrolling in too many classes and 
then dropping the ones he couldn't 
handle. 
At first, Scott was unconcerned 
about his Coefficient of Comple
tion. ''My whole attitude was that 
it was a lot of red tape. I was under 
the impression that an incomplete 
or a withdraw! represented only 
internal bookkeeping." 
That impression did not last long, 
as official warnings and then 
threats started coming in. "By the 
time I realized what the C.C. was 
doing, it was too late. Even though 
my GPA is in the distinction 
category, I've been on and off 
probation for two years.'' Scott 
received an incomplete during 
Spring quarter, and that was 
apparently more than the admin
istration could allow. With more 
wonder than bitterness in his voice, 
Scott says, "I've been officially and 
formally thrown out." 
Scott's biggest objection to the C.C. 
is that it assumes everyone should 
complete their education at the 
same rate and in the same amount 
of time. This is a very unrealistic 
attitude he feels. ''The University 
of Minnesota is a perfect American 
representation of a factory educa
tion~' Scott sums up. "Henry Ford 
would have been proud." 
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major. The committee decides to 
either set guidelines for the 
student's future performance or to 
exclude the student from school for 
one to three quarters. If the student 
can meet the guidelines during the 
next quarter there should be no 
problem during the next registration 
although the student might techni
cally remain on probation. 

If the committee decides to 
exclude the student from school, 
there are several appeal routes 
which can be followed. The first 
appeal is made to Paul Cartwright, 
the Assistant Dean for Student 
Affairs. The matter is generally 
settled by the time it reaches this 
level. If necessary, the student may 
continue and appeal to the I. T. 
Academic Standards and Student 
Affairs Committee. Finally, appeals 
can be made to the Vice President for 
Academic Affairs and/ or the Vice 
President for Student Affairs. 
Students have the right to appeal as 
often as they wish, and a persistent 
student can usually remain in school. 

It should be emphasized, however, 
that an appeal is absolutely neces
sary to remain in school. The ball is 
completely in the student's court. 
By failing to act, a student on 
academic probation guarantees 
being dropped by I. T.. Amazingly, 
only about one half of the student's 
placed on probation appeal their 
cases. 

The future of the Coefficient of 
Completion is somewhat unclear. 
Undoubtedly, there are too many 
problems associated with the C. C.-
the confusion it causes with new 
students for instance. Changes in 
the C.C. are a possibility since most 
students along with some faculty 
members and administrators seem 
dissatisfied with the C. C. in it s 
present form. The Electrical Engi
neering Department, for example, 
favors using only the quarterly C. C. 
to measure a student's progress. 
Yet, in spite of some problems, the 
idea is catching on in other colleges. 
A similar program was just intro
duced by the College of Liberal Arts. 
So far, it is too early to tell how the 
idea is being accepted. 

One fact does seem reasonably 
certain. The Coefficient of Comple
tion and its close relation to 
academic probation will remain a 
part of an l. T. education for at least 
the near future. As long as it does, 
while students may not like it, they 
would be wise to learn to live with it. 
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to the Scholastic Standards Com
mittee (SSC) in my department 
office. I filled out all the stupid 
questions being as melodramatic as 
possible and took it to my depart
mental office. I was told that the 
sse chairman would be gone for a 
few weeks. Keeping in mind that 
this was my registration day, I vowed 
to have it taken care of. I went to an 
advisor--any advisor, I wasn't fussy 
--and had him sign the form although 
his signature wasn't worth a thing. 
I went back to Main E.. The 
secretaries there always seem to be 
in a state of confusion, or, at best, 
semi-awareness. After about five 
minutes of b.s., I was able to 
con vi nee the woman there that the 
signature was good enough. So she 
released my permit and I was clear.'' 
Winter quarter 1975 was the same 
story. Kevin was again told he 
would have to ride the E-100 

Kevin will never graduate from the merry-go-round. "I was told to 
Institute of Technology. He is giving submit my E-100 form to the 
up his personal vendetta with the secretary and I would hear later if 'it 
Coefficient of Completion and is trans was approved. Unamused, I went to 
fer ring to another college. But Kevin get another advisor with no authority 
is retiring undefeated after a long to sign my E-100. I talked him into it 
and distinguished career of battling by convincing him that I intended to 
the C.C. and academic probation. change my major and leave I.T.. I 
Kevin's transfer from I.T. is not yet really thought I should have been 
finalized and so he prefers not to thrown out then and there, but my 
have his last name revealed. But his promise to transfer saved me." 
experiences show how students can, The old "transferring out of I.T. 
and sometimes must, sidestep aca- story'' also pulled Kevin through his 
demic probation. next registration. By the fall of this 
Kevin's first encounter with the C. C. year, Kevin was already into his new 
was during spring quarter regis- program and was in a position to do 
tration in 1974. His philosophy at what every student has dreamed of. 
the time was simple and direct: "I was given another E-100, but by 
There is only one way to co-exist with now my transfer from I.T. was 
administrators--ignore them. In- complete. So with hate in my heart 
formed that he was on probation only and a big smile, I went to Main E. 
three days before his registration and tore the E-100 in half, right in 
date, Kevin did absolutely nothing. front of the secretary's face. It 
"When I went to register, I had no seemed almost sacreligious to rip up 
hassle, there were no questions an E-100 in 105 Main E. and she had 
asked, and there was no E-100 form quite an astonished look on her 
involved." Kevin is unsure why face." 
his registration had gone so smooth- After five consecutive quarters of 
ly but, ''there was always a being on academic probation be
possibility of divine intervention." cause of the Coefficient of Comple
Unfortunately, things were not so tion, Kevin summerized his ex peri
easy next time around. Kevin had ences. "I filled out three E-100 
received no notice before fall quarter forms, never once going through the 
that he was again on probation but proper channels and each time I was 
he quickly found out that his able to register within three hours. 
registration permit had been pulled. That was much faster than if I had 
"I was sent to 105 Main Engineering done it the way it was supposed to 
and the fun began. It was here that I be done.·" 
had my first contact with my old ''I've been through it all and I still 
friend E-100. The cheerful woman in don't understand any of it. It's 
105 handed the form to me and better that I only half knew what was 
ordered me to fill it out and present it going on." D 

Minnesota Technolog 



W£ HElP wrn-{: 

@GRADE 1-iASSLES ~ 
El U POL-ItY ~ 

s REGU~TRATION 

o PeTrriONS. 
Ell JNTfR-COli .. EGE 

MIX-UPS 

OF ENGLAND OPEN S?-L+ 

DROP HN; 
CALL fN 

Made by skilled hands the world over. 

NO APP<JINT
MENTS NfC~ 

ESSARY Available at 

• 
I 

(no matter what kind of engineer you are) 



by Jack Rink 

c 
0 

·hemistry majors, Chemical 
engineers and Bio-Engineers-

prepare for a shock. Sit down and 
make yourselves comfortable. Now 
take a deep breath and promise not 
to cry. Your chemistry background 
is outdated. 

Fortunately, things are not as bad 
as they sound. True, the University 
of Minnesota Department of 
Chemistry is in the first stage of a 
two year modification of several 
programs. But anyone finished with 
their chemistry education can relax. 
The fact that changes are underway 
does not imply that veterans of the 
old programs have received a 
second-rate education. The 
Chemistry Department is convinced, 
however, that by revising the format 
and content of certain courses, 
future chemistry students will 
graduate with a better 
understanding of the science. 

The most visible clue to the 
changes in progress is the 1975-76 
Institute of Technology Bulletin. 
Seven separate chemistry classes are 
followed by the comment, ''Final 
offering 1975-76." Another 13 
courses are new additions, and each 
has been, " ... approved by the 
faculty of the Department of 

c)\\\\\"_-;\~: 
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Chemistry and has been submitted 
to the Institute of Technology for 
consideration for inclusion in the 
curriculum.'' 

Of all the course changes, the 
recycled physical and organic 
chemistry sequence is probably the 
most significant, since the series will 
affect the largest number of 
students. Formerly a four quarter 
program known as General 
Principles of Chemistry I and II and 
Synthesis I and II, this series will be 

expanded in length to six quarters. 
It will remain the basic series 
required for Chemisty Majors, 
Chemical Engineers and certain 
types of Bio-Engineers. 

In practice, the old and new 
chemistry series will be indisting
uishable for awhile, since the first 
two quarters of the old sequence 
have remained untouched. These 
two classes, General Principles of 
Chemistry I and II will continue to be 
offered fall and winter quarters, 
respectively. By spring quarter, 
however, the old and new programs 
will part their ways. In the past, 
students would have immediately 
started the study of organic 
chemistry in Synthesis I. Beginning 
this year, another physical chemistry 
class, Elementary Quantitative 
Analysis, will be covered during 
spring quarter. Finally, organic 
chemistry will be restructured into a 
three quarter series, entitled Intro
ductory Chemistry I, II, and III. 

The new two year sequence will 
begin an annual cycle every fall and 
cover virtually the same topics it has 
in the past. Kathy Prop, of 
Undergraduate Studies, explains, 
''the major advantage of the new 
series is its greater depth.'' 

With the added time, instructors will 
be better able to explain the class 
material. Significant differences in 
the subject matter will be made only 
to keep pace with the ever-widening 
frontiers of chemistry. 

A spin-offofthe new and longer 
series will benefit transfer students. 
Most other universities already use a 
system requiring three quarters of 
both inorganic and organic 
chemistry. Until now, transfering 
students found it difficult. if not 
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impossible, to continue 
uninterrupted in a sequence similar 
to the one they had left. Thanks to 
the new organization, students 
transfering either into or out of the 
University of Minnesota should find 
the experience a little less traumatic. 

In addition to the longer length, at 
least part of the new series will 
exhibit a change in format. The 
laboratory, that age-old nemesis of 
all I. T. students, will be severed 
from the final two organic classes 
and made into a class and grade by 
itself. Unfortunately, there is no real 
cause for celebration. The catch is 
that students will still be expected to 
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enroll in both the lab and lecture. 
The only consolation in the split 
grade will be a more accurate 
indication of a student's practical 
and theoretical talents. 

The new series does have at least 
one drawback. Increasing the length 
of the basic chemistry sequence to 
two years will slice into the number 
of electives students will be able to 
take. Since few students will choose 
to absorb an extra 10 credits in their 
schedule, most will end up taking 
fewer liberal art electives. The 
minimum number of C.L.A. credits 
rBquired for graduation from the 
Institute of Technology will remain 
at 35. 

Organic chemistry is often loathed 
by students as a "flunk-out" class. 
When asked to comment on that 
question, Kathy Prop made a failing 
attempt to suppress her irritation. 
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''Organic chemistry has a reputation 
that is not whoJly deserved," she 
observed with some disgust. 
According to Prop, much of the 
mortality rate in organic chemistry 
can be traced to pre-med, 
pre-dentistry and other 
pre-professional students. The 
competition between these studen\s 
is so keen that many will drop a class 
rather than risk receiving any grade 
but an A. Thus, the percentage of 
Chemistry majors and Chemical 
Engineers who drop the course is 
relatively low. Ms. Prop also points 
to Chemistry Department figures 
which show only 15.4 percent of 

last spring's organic chemistry 
students dropped or failed the class. 

How will the new curriculum affect 
people who are midway through the 
sequence? Not at all. The new 
classes will be gradually phased in as 
the old classes are slowly aban·doned. 
No students should have to adjust 
their long range schedules because 
of any program changes. Freshmen 
entering the University will 
immediately begin in the new 
sequence. Returning students who 
are partially finished with the 
program will be allowed to finish 
their originally planned schedules. 

In addition to the Chern. 1031 
series, two other commonly required 
Chemistry classes are being 
refurbished. Statistical 
Thermodynamics (Chern 5505) will 
soon be axed, mainly because of 
faculty dissatisfaction with the 

course. Instead, the Chemistry 
Department will offer a two quarter 
sequence of classes that will more 
fully cover the topics now squeezed 
into Statistical Thermodynamics. 
The two new courses will be called 
Chemical Thermodynamics 
(Chem5534) and Statistical 
mechanics (Chern 5535). 

The new Quantun Mechanics 
(presently Chern 5502) course will be 
almost a twin of the original. Except 
for some minor updating, the 
material will be identical. The only 
difference is an organizational one. 
As in the new organic chemistry 
courses, the laboratory and lecture 
portions of the class will be 
separated. In Quantum Mechanics 
however, it will be possible for 
students to enroll in only the lecture. 

If there is one common 
denominator in these changes, it is 
that many are a step back to the past. 
Kathy Prop believes that the two 

year basic chemistry program in 
particular reflects a desire to, ' 'go 
back to a more traditional 
chemistry.'' She explains that when 
I. T. dropped graduation 
requirements from a minimum of 200 
credits to the current 180 credits, the 
Chemistry Department cut its 
demands to match. In keeping with 
this attitude, the existing six quarter 
basic chemistry series was replaced 
by the four quarter Chern. 1031 
program. 

The results of the switch have been 
disappointing. Students have not 
been receiving as strong a chemistry 
background as in the past. The_ 
simply conclusion according to ·Ms. 
Prop is, ''we went too far.'' For this 
reason, the pendulum has now 
swung back to a longer and more 
thorough "old fashioned" program. 

If the new chemistry classes 
succeed in making the science more 
understandable, there may be more 
changes in the offing. If so, the 
chemistry classes of the past may 
also be those of the future. 0 
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Engineering 
Calculators 

PHONE TOLL FREE 
800m638 .. 8906 
FOR THIE CURRENT LOW DISCOUNT 

PRICE OF THE LATEST MODEL 
TEXAS iNSTRUMENTS CALCULATOR 

OF YOUR CHOICE 

TEXAS INSTRUMENTS 
S mSOA 

Performs all classical slide 
rule functions- simple arith
metic, reciprocals, factorials, 
expotentiation, roots, trigono
metric and logarithmic func
tions, all in free floating deci
mal point or in scientific no
tatiort. Rechargeable batteries, 
AC Adapter I Charger and case 
included. 

TEXAS INSTRUMENTS 
SRom51A 

Performs logarithms, trigono
metrics, hyperbolics. powers, 
roots, reciprocals, factorials, 
linear regression, mean, vari
ance and standard deviation. 
Three memories. Scientific no
tation. 20 preprogrammed 
engineering conversions. Re
ch~rgeable batteries, AC Adapt
er 1 Charger and case included. 

AU. THE FAMOUS 
TEXAS INSTRUMENTS 

ElECTRONIC CALCULATORS 
AilE AVAILABLE AT DISCOUNT PIUCIES 
Mail and phone orders accepted. Master Charge 
and BankAmericard accepted. Add $2.50 per 
unit for shipping and handling. Maryland resi
dents add 4% sales tax. 

Use our toll free phone: 800-638-8006 (Mary
land residents phone: (301) 340-72110) to order 
or for current discount quotations on the lead
ing brands of electronic calculators: Texas 
Instruments, Hewlett-Packard, Rockwell, Ricoh, 
Kingspoint, Corvus, Novus, and many more. 

THE GUARANTEE 
10 day money back triaL If you are not com
pletely satisfied you may return the Texas In
struments calculator you order within 10 days 
for a cash refund or charge cancellation.· In 
addition Texas Instruments Inc. and Capital 
Calculator Co. Inc. warrant each calculator for 
a period of one year against defective parts 
<Jnd workmanship. 

Capital Calculator Company 
·MarY!Iand residents phone: 

(301) 3411-721!0 

701 East Gude Drive 
Rockville, Maryland 20850 
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o meet the growing demand for communica
tions facilities, the people at Western Electric 
and Bell Labs have developed digital 

techniques, which dramatically increase the number 
of phone calls that can be carried over existing wires. 

In digital communications, a voice signal is 
sampled 8,000 times a second. Each sample 
represents the amplitude of the voice's wave pattern 
on a scale from 1 to 256. This measurement is coded 
in binary form as a series of pulses or "bits." 
And the code is transmitted to the receiving end 
where it's decoded to faithfully recreate the voice. 
Because this is a sampling technique, the pulses 
representing a number of voice signals can be 
interleaved. For example, the T1 System, work
horse of the Bell System's evolving digital 
network, transmits 24 simultaneous conversations 
on two pairs of wire. 

Development of digital techniques has 
demanded close coordination between designer 
and manufacturer. Interleaving 24 conversations 
on wire pairs originally intended to carry a 
single voice signal meant designing the T1 
System to fit the characteristics of cable already 
in place. It meant manufacturing components 
that operate with clockwork precision, since 
the system must transmit a "bit" precisely every 
648 nanoseconds. (The time it takes light to 
travel about 650 feet.) And because the stream 
of pulses must be regenerated at about one mile 
intervals- often in manholes under busy city 
streets- the components must be extremely stable. 

Engineers at Western Electric's plant in 
Massachusetts are working with Bell Labs on a 
wide range of design and manufacturing innova
tions. For example, previous timing circuits used in 
the regenerator for the T1 System were tuned 
manually. Western Electric engineers have 
developed a computerized process that 
tunes the circuits faster and more accurately. 
Meanwhile, Bell Labs has developed even 
higher capacity digital systems. The latest 
can interleave 4,032 simultaneous conver-
sations on a pair of coaxial conductors. 

Benefit: Digital communications 
techniques are one more way the 
Bell System is working to meet 
your communications needs 
reliably and economically. 

The automatically ad
justed timing circuit helps 
make the latest regenerator 
smaller, less expensive 
and even more reliable 
than its predecessors. 

stern lectric 
We're part of the Bell System. 

We make things that bring people closer. 

The T1 System samples 24 
voice signals and encodes the 
measurements in binary form 
for transmission over a con
ventional pair of telephone 
wires as a stream of pulses. 

The timing circuit is an 
inductor-capacitor. It is brought 
to a specific frequency by 
abrading the exposed elec
trode of the thick-film capaci
tor. A computer controls the 
process by measuring the 
frequency of the timing circuit 

during trimming. 
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Ever since Thomas Edison helped 

start our business, GE has been known as an innovator. 
Today, more than ever, we need original thinkers to 

help keep that kind of thinking going. Not only 
engineers who can invent products. Just as impor
tant, engineers who can help find better ways to 
design them, n1anufacture them, market a·nd 
service them. 

With so many problems today in areas like 
energy, the environment, and productivity, the 
challenges to technology have rarely been greater. 
And few companies can offer you more ways to 
help solve these problems than General Electric. 

At G E you might help build better Inass
transit systems. Or cleaner, quieter jet engines. 

Or you might go to work on nuclear power 
projects. Or more efficient turbine-generators. 

Or maybe one day work on one of the devel
oping energy technologies like the fast-breeder 
reactor. Coal gasification. Solar heating. Battery 
storage for peaking power. Laser applications for 
fusion and fuel enrichment. 

Or perhaps work on sophisticated diagnostic medical 
devices. Or engineering plastics like our virtually 
unbreakable Lex an® resin. G E is big in lots of areas you 
might not have known about. 

But a word about that word "big." Son1e people worry 
that General Electric might be too big for them. 
Actually we're not like some big companies. We're decen
tralized. Into strategic business units. Each with its own 
plans and business objectives. 

The whole idea is to give everyone plenty of responsibility 
and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. 

Sound interesting? Why not send for our free careers booklet? Just 
write: General Electric, Educational Communications, WlD, Fairfield, CT 06431. 

Progress for People. 

GENERAL ElECTRIC 
An Equal Opportunity En1ployer 
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When you begin your search for an 
interesting job, what will you be looking for? 

A job that will let you put all those science, 
math and engineering courses to work? A job that 
will challenge you, right off, with a program of 
extremely advanced technical training, and then 
with almost immediate responsibility? 

Would a job that promises that you won't see 
much of a desk interest you? A job that holds the 
offer of steady advancement? A sense of pride and 
accomplishment? 

uld Nuclear Power 
Sound Interesting? 

Of course, we're aware that a good many 
seniors don't start thinking seriously about a job 
until later in the year. 

But if you didn't know about our program 
until then, it might be too late. Our program last 
year was two-thirds filled bytheendofApril; many 
men selected after that had to wait. A few 
highly-qualified men who applied after graduation 
had to be turned away. 

We want to give every qualified man a fair 
chance at our program and the job it leads to. So, 
if what we tell you sounds interesting, we urge 
you to act quickly. 

The name of the program is the Navy's 
Nuclear Power Program. 

Comprehensive. Cl 1gorous. 
The first thing you should know a bout the 

Navy's Nuclear Power Program is that it is 
probably the most comprehensive training avail
able in the nuclear field. 

The second thing you should know about it 
is that it is probably the most rigorous. Since we 
expect you to begin doing the job we need you for 
as quickly as possible, it is an accelerated program. 
The hours are long. The work difficult. 

But, if you're the kind of man who will find 
our program interesting, you're used to this 
kind of personal challenge. You have regularly 

chosen the most difficult academic programs 
available because they promised the potential for 
exciting achievernent. 

But you must also be a man who possesses a 
unique sense of dedication. For, once you have 
completed our program, you are placed in a 
position of responsibility quickly, as an Officer in 
the United States Navy. 

Within a year, you could be in charge of the 
supervision, operation and maintenance of a 
division of the reactor plant on a nuclear-powered 
surface ship or submarine. 

hat Else uShould now: 
1. We turn down most applicants. More than two 
thirds of this country's nuclear reactors are run 
by Navy men. Those in charge must possess such 
a unique blend of intelligence, capability, 
flexibility and dedication that passing written and 
physical examinations is not enough. Each and 
every qualified applicant is interviewed by the 
Director, Division of Naval Reactors, in 
Washington, D.C. Those who make it join a very 
small community of excellence. 

2. We also have openings for instructors. 
Because of the nature of our program, we use only 
our own instructors- not civilians. If anything, 
those who apply to be instructors must be even 
better qualified, academically, than the Nuclear 
Officer Candidates. 

An interesting job. A job that lets you do the 
things you know you do well. 

If that's the payoff you'd like from all your 
years of study and work, find out more about the 
Navy's Nuclear Power Program from the Navy's 
Officer Programs Officer when he visits your 
campus. Or, for even faster action, call the 
following toll-free n urn ber- 800-841-8000-
anytime, day or night. 

It could be the most important phone call of 
your life. 

he. cle r y. 



AI Dobbins is a BSME from Michigan. Four years ago 
he joined DuPont's Textile Fibers Department. A year later 
AI became a First Line Supervisor in our Kevlar® Aramid 
Fibers operation, and now he's a Process Engineer 
working on engineering development problems 
connected with Teflon® fluorocarbon fiber. 

AI's story is typical of Mechanical, Chemical, 
Electrical, and Civil Engineers who choose careers 
at Du Pont. We place no limits on the progress any 
engineer can make, regardless of his or her specific 
degree. And, we place no limits on the contribu
tions he can make-to himself, to the Company, 
and to the society in which we all live. 

So, if it's advancement opportunities you're 
after, and if you'd like to work for a company that 
won't place limits on your progress, do what AI 
Dobbins did. Talk with your DuPont Representative 
when he visits your campus. Or, write direct to 
DuPont Company, Room 24798, Wilmington, DE 19898. 

At DuPont. .. there's a world of things 
you can do something about. 

An Equal Opportunity Employer, M/F 
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lt\r{~sthe_worstcommunicationsfire in U.S. history. 
~-h~_bla~e! in one ()fthe world's largest telephone 
~vyit~t"lln~ fenter~,silenpedmore than•170,000 
Ptl()n~s cov~.ripg .a300-blockareaof._New York City. 

f?utwhile the fire was still burning out of control, 
th~ 13eUSystem mobilized to restore service, and 
people fromthe New York andqther Bell System 
companies, AT&T, Western Electric andBetl Labs 
j~mpe~ into help. People like Barbara Reagor 
and D()ug Sinclair. 

J3atbara, who is working toward her master's 
ihc_hemistry,and Doug, who received his Ph.D. 

chemistry in 1972, are part of a team of Bell Labs 
::ma.teriials researchers.Theyspecialize in telephone 

Q\;,ll;..lllJIIl~'~~t problems caused by contaminants in 
the environment, flooding and fires. 

In this case the problem was caused by sm,oKE!-

······ .; ................ ,. ..... ited on switching equipment corlta~:ts~-,th:at 
,:·>. :.UII"'Illlrl interfere With the electrical COntinO 

.,g~~;;uc•u to make telephone connect!On~s~ ..•... · 

In the laboratory,.sarbara use~•.a_•sce1nning el~ctrqn 
microscope with an X-ray flu.()rescenc~ d~tect()r 1() 
anaiY,ze sarnples ofthe smokedeposits~. }\nd ~~the tire 
site; Doug collecte.d se1mple~ and t~~t~q 01-~t~()CI.s ()f 
removing the sJ11okelr9m thecontac:ts~T~ean.swen 
dissolving. the de posits wlthtrichloroethane. This 
procedure was used by craftspe()pleJo pie an the more 
than six million switching ~ontacts in the building. 

The fire is already history~ Telephone servicewa$ 
restored in just over three weeks~a ~ask that 
ordinarily would have taken over_~_year.ltwas an 
achievement made possible bythecombi9ed resources 
and teamwork oftheBeU System~including 

. people like B~rbara Reagor 
and Do 
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Sargent & Lundy's entire business is engineer
ing and engineering is exactly what we would 
hire you to do. We are the nation's largest 
consulting and design engineering firm and 
specialize in projects for the electric utility 
industry. The industry and ourselves are grow
ing continuously and we have an increasing 
need for graduates with bachelor and advanced 
degrees in many engineering disciplines. 

If an engineering career is your plan, we would 
like to talk with you. Please make an appoint
ment through your placement office to interview 
with us. Our company representative will be on 
the Minnesota campus, January 23, 1976. 

Ronald C. Haglind, B.S., 1968, 
M.S., 1973, Mechanical 
Engineering, University of 
Minnesota. Presently, supervisor, 
project analysis section, 
Mechanical Analytical Division. 

"I think your time would be 
well spent by talking to 
Sargent & Lundy. Here, I'm 
not only asked, but allowed 
to do the work I trained 
myself to do:· 

SARGENT([~ LUNDY 
'---------'ENI!:li!ONEE!f'U!ll 

55 East Monroe Street, Chicago, 
Illinois 60603 e (312) 269-2000. 

An equal opportunity employer. 



Editor~ e 
The Coefficient Completed 

After December 9, 1975, the Coefficient of 
Completion may be only a bad memory. On that day, 
members of the Institute of Technology faculty will 
vote on a proposal to abolish the Coefficient of 
Completion and replace it with a system called the 
"Honor Point Deficiency." We feel that the Honor 
Point Deficiency (HPD) is a tremendous improvement 
over the Coefficient of Completion and urge that the 
proposal be accepted. 

While a full explanation of the Honor Point 
Deficiency will appear in a later Technolog, basically it 
relates the number of classes students may drop or fail 
to their overall grade point average. The Coefficient 
of Completion (CC), on the other hand, requires that 
I.T. students complete a straight 70 percent of the 
classes they are enrolled in after six weeks of the 
quarter. 

The last issue of the Technolog (Fall I, 1975) 
contained an article explaining the pros and cons of 
the CC. In particular, the article pointed out two of 
the Coefficient of Completion's major flaws. First, it 
is entirely too possible for students with otherwise 
solid scholastic records to become entangled with the 
CC. It is not uncommon for a student to have a couple 
of difficult quarters, drop only two classes, and then 
be placed on academic probation. These students 
must then follow a complicated registration procedure 
to remain in school, even though many are in no real 
scholastic difficulty. Not only is this a useless waste of 
students' time, but it adds to the bureaucratic 
nightmare that already exists at the University. 

Second, a clever student who is placed on academic 
probation because of the CC needs only a little fast 
talk to simply sidestep the probation procedures. 
In its present form, the .Coefficient of .Completion is 
unenforcable and, at times, ridiculous. 

There is, however, another side to the story. 
When the administration developed the Coefficient of 
Completion they genuinely seemed to have the 
interests of I.T. students at heart. Regardless of what
the Coefficient of Completion became, it was 
originally designed to force academically troubled 
students to seek extra help. To the CC's credit, there 
is convincing evidence that it has done just that. 

Fall II, 1975 

Being candid, the Coefficient of Completion exists 
for another, more mercenary reason that is usually 
glossed over. A college degree has value (or at least 
market value) only if there is general confidence in the 
school that grants it. And unfortunately this means a 
college must set and enforce standards. Some 
minimum level of achi.evement, in this case the CC, is 
one distasteful yet reasonable standard. 

Hopefully, the Honor Point Deficiency system will 
retain the advantages of the Coefficient of Completion 
and at the same time eliminate the former injustices. 

Of course, this new system will still not be perfect-
students can continue to evade probation require
ments, for example. But the ~onor Point Deficiency 
will be a marked improvement on the Coefficient of 
Completion. 

We urge that it be approved by the I.T. faculty. 
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Graduating I.T. students have long been expected to become practicing 

engineers and scientists. But this attitude is changing. One new alternative 
to a strictly technological career is employment in a research and development 
organization known as a think tank. 

by James M. Young 

I. n two buildings in Santa Monica, 
California, people are being paid 

to ponder the fate of the world. Often 
they are being paid with taxes from 
United States citizens. For these 
people are working in a think tank 
called the RAND corporation, and 
are being paid to develop defense 
strategies for the United States, 
create economic scenarios for the 
world, and analyze the needs of 
tomorrow's libraries. In short, they 
are bei:p.g paid to think, and to think 
about everything. 

The RAND Corporation is one of 
the oldest of American think tanks; it 
was created at the end of World War 
II, and since that time an enormous 
number of other research agencies 
have been spawned in' its wake. at 
must be added that there are a very 
small number of organizations which 
have acted essentially like think 

6 

tanks since the early 19th century.) 
And oddly enough, the RAND 
Corporation would not have come 
into existence at all it it were not for 
the missing horses. 

What do horses have to do with 
think tanks? It so happens that 
during World War II, the British 
General Staff ordered an investiga
tion into the efficiency of its artillery 
and gun-crews. The investigators 
discovered that each British gun
crew, without exception, had a sixth 
man whose job was to ''take care of 
the horses." Of course, there were 
no horses--there hadn't been any 
since the end of World War I, when 
they had been used to carry the 
guns. The General Staff members 
who ordered the study were jubilant 
at the report's findings, and put the 
horsemen to better work. Conse-

quently, the Allied Command was 
convinced that investigative teams 
could accomplish any goal, and were 
the way to Win The War. 

So it was that in 1945, a member of 
the Allied Command, General H.H. 
Arnold of the Army Air Force, put 
forward a plan to create a quasi-gov
ernmental organization within the 
Douglas Aircraft Company. The 
organization was to be known as 
RAND--for Research and Develop
ment--and it was to operate under 
the direction of both the Air Force 
and the Douglas corporation. 

RAND issued its first report in 
1946--a study of the possible military 
and civilian uses of artificial space 
satellites. Reports continued to be 
issued during the next two years, but 
by 1948 those who worked for RAND 
were becoming dissatisfied with 

Minnesota Technolog 



their working conditions. RAND 
employees had to follow the rules 
laid down by both the Air Force and 
Douglas Aircraft--and they wanted to 
make their own rules. So RAND split 
to become its own organization. 

Since 1948, the RAND Corporation 
has operated much as a private 
firm. While it has done the great 
bulk of its work for various agencies 
and branches of the United States 
government, it does occasionally 
work for private enterprise. Besides 
making various studies, RAND also 
operates a Ph.D program in futures 
studies, that new interdisciplinary 
field which tries to unify the social 
sciences into a useful and practical 
tool to improve the future. (The 
program has not yet been accredited, 
however.) 

Paul Dickson, author of Think 
Tanks (1971), says that RAND is the 
"mother of them all." For various 
reasons, many of the people who 
have worked with RAND have gone 
off to found their own think tank. 

sometimes even to himself.. Kahn 
once said that he has difficulty 
understanding what he has said 
when hearing himself in a taped 
interview. 

Kahn's two most famous works 
deal with the future (and demon
strate that the Hudson Institute is 
immensely concerned with futures 
studies). On Thermonuclear War 
(1959), describes what sort of atomic 
confrontations might be possible 
within the framework of given future 
technologies. The Year 2000 (1967), 
written in collaboration with fellow 
Hudson Institute staff mamber, 
Anthony Wiener, attempts to anal
yze possible ways in which our 
civilization may develop in the 
remaining years of the 20th century. 

Both of these books contain many 
predictions which are now inaccu
rate. But this is no major flaw, since 
each volume demonstrates various 
ways of approaching the future; the 
books are more important for their 
techniques than for their actual 

cns1s depression, for example, he 
would consider where policy 
makerR could make decisions that 
would avert economic collapse. 

Scenario has come to mean any 
logical view of the future in the 
<;urrent decade. In the report to the 
Club of Rome (another think tank) 
called The Limits to Growth, the 
word ' 'scenario' ' is used to describe 
charts of growth curves that have 
very little resemblance to a play. 

Like the word scenario, the term 
''think tank'' has become increas
ingly broad since the 1960s. Today, 
the Ralph Nader organization, the 
advertising agencies of New York's 
Madison A venue, or that group of 
industrialists and scholars through
out the world who make up the Club 
of Rome, may all be thought of as 
"think tanks." Some of these think 
tanks are profit making business 
ventures, some of them are primarily 
scholarly, non-profit organizations 
like the Center for the Study of 
Democratic Institutions. Now it 

''We used to have a staff of scholars, but then we got a big grant from the Coca-Cola company ... '' 

Some people have become dissatisfied 
with RAND, and some do not wish to 
work for the government all their 
lives. So former RAND employees 
started their own research and 
development agencies. In the last 30 
years, RAND has spawned perhaps 
100 agencies this way. The splinter 
groups have, in turn, spawned even 
more think tanks. 

Perhaps the most famous ''spin 
off'' from the RAND Corporation is 
the Hudson Institute of Hudson
on-Croton, New York. It is headed 
by the rotund and bearded physicist, 
Herman Kahn. Kahn is possessed of 
a strong new York City accent and an 
overly rapid tongue. This combi
nation makes him nearly incompre
hensible to most of humanity--and 
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content. One of the major techni
ques used at the Hudson Institute is 
that of scenario construction. Seen
arios--the word comes from the 
Italian word for ' 'stage'' --are short 
plays, replete with various char
acters and situations. Kahn admits 
that be got the idea from ' 'serious' ' 
science fiction writers like Robert A. 
Heinlein and Arthur C. Clarke. 
When Kahn writes a scenario, he 
will describe a logical chain of · 
events--a chain of political or eco
nomic occurrences, for example. 
Then he will determine where, if 
possible, the logical chain might 
break; that is, where it might be 
possible to change the "pattern" of 
future developments. If he were 
assessing the possibility of an oil-

seems that any institution that is not 
either part of the government or a 
university, but which does research 
and processes information, is a think 
tank. 

This broadening of the term 
undoubtedly comes from the 
changes think tanks have undergone 
in order to survive in this decade. 
In the 1960s, especially during the 
Johnson administration, think tanks 
were in their heyday. There was a 
great deal of money with which to do 
a great deal of research. But during 
the Nixon years not only was there a 
decline in the general economy, 
there was a tremendous cutback of 
funding for research. This was 
especially true in the health scien
ces. A recent report by political 
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scientist Robert Gilpin (prepared for 
Senator Lloyd Bentsen, . Democrat 
from Texas) shows that research 
funding in the United States has 
been dominated by defense spend
ing to the · near ·exclusion of what 
Gilpin calls "civilian" research and 
development. As one example, 
Gilpin points to energy research--an 
.area that lacked general federal 
funding until this year. 

Gilpin's study, Technology, 
Economic Growth and International 
Competitiveness (1975), asserts that 
the United States has never given 
much thought to its funding of 
research. If the purpose of scientific 
investigation is to find and use new 
information and technologies, then 
the study suggests the best way to 
encourage innovations is through 
"demand-pull" funding. This sort 
of funding first creates market 
conditions which then stimulate 
innovations. According to Gilpin, 
the federal government usually 
undertakes ''technology-push·'' 
funding, in which the government 
funds an innovation (usually techno
logical in nature), and then expects 
people_to make use of it through the 
market economy. 

In the past, this sort of funding has 
not worked to spur innovations. For 
example, the space program has 
been highly useful, and there have 
been numerous. technological 
"spin offs" from the program--but 
now that its funding has been 
curtailed, there is essentially no 
more manned exploration of space. 
If a need for space exploration had 
been created, then the investigation 
would have continued. As with all 
economic studies, there are several 
equally valid views of research 
funding. Gilpin's view, however, 
was recently reported in Science and 
therefore came to the attention of 
several important people in the 
nation's research industry. 

The recent combination of 
recession and low federal funding 
has hurt some think tanks, espe
cially those which do not cater to 
private firms. One such organization 
was the Center for the Study of 
Democratic Institutions in Santa 
Barbara, California. The center is a 
scholarly organization which has 
done studies on new forms of the 
American constitution, the use of 
computers in elections, and the like. 
(Former University of Minnesota 

·President Malcolm Moos was for a 
time the president of the Center, 
after he left here.) Plagued with 

funding problems, the Center has 
closed its expansive California estate 
and moved to Chicago, where its 
founder, Robert M. Hutchins, 
resides. An essay in Newsweek for 
June 30, 1975 suggests that the 
Center is an ''Ivory Tower'' outfit, 
impractical and therefore impover
ished. 

According to Newsweek, even the 
Hudson Institute feels ''squeezed'' 
because defense spending is more 
closely guarded than it was in the 
1960s. Newsweek's report did not 
make it particularly clear that think 
tanks which work closely with the 
government suffer under a nasty 
semi-annual business cycle. Half the 
year must be spent in writing project 
proposals (a relatively easy task) and 
the remaining months spent on 
finishing the projects the govern
ment approves. (The latter is very 
hard work indeed.) It seemed 
Newsweek tried to make Herman 
Kahn's organization look feeble, 
even though in the essay the 
magazine stated that the Hudson 
Institute earns $2.5 million annually. 
The figure is not as large as it was 
during the 1960s, but $2.5 million is 
still a big business. 

While think tanks may not be 
earning as much as they did in the 
sixties, they can look forward to 
much better times. The enormous 
research funding for alternative 
energy sources passed by Congress 
this year will spur the growth of 
research organizations once again. 
A recent study by McGraw-Hill 
showed that during the next three 
years, federal research spending will 
reach or exceed the highest funding 
levels of the 1960s. This is good 
news for those in the research and 
development business, and it also 
means that think tanks ·may well be 
possible employers for I. T. students 
who are looking for a first job and are 
not ready to go straight from a B.S. 
to graduate school. But a warning is 
in order to those interested in 
working in a think tank--don't expect 
to do a great deal of work related to 
your major. A chemical engineer, for 
example, might do 20 reports in 
some think tanks before working on 
one related to chemical engineering. 

This is because think tanks are 
concerned with everything; their 
business, for better or worse, is 
using brain-power. Where that 
power is applied is not as important 
as that it be applied, for in the world 
of research· and development, all 
things are relevant. 0 
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faster with us than with anybody elsew 

Here's why: 

1 You are needed right now. Or as soon as 
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patents. 
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Professor Nier holding a copy of the Viking mass spectrometer 

mewhere in the vacuum of inter-
planetary space, two dormant 

spacecraft are hurtling toward a 
rendezvous with the !planet Mars. As 
they appr9ach the Earth 1 s neighbor 
early next summer, they will begin to 
transmit a wealth of.data, including 
the results of man's first extra
terrestrial search for life. Millions of 
people will watch the progress of the 
mission, code named Viking, but few 
will follow it with more interest than 
Alfred O.C. Nier, Regents Professor, 
University of Minnesota. Professor 
Nier is one of a handful of men who 
have transformed the exploration of 
Mars from a dream into a reality. 

Alfred Nier and American research 
programs are certainly not strangers 
to each other. Professor Nier's 
reputation as an authority on mass 
spectroscopy has led to a long 
association with the government 
beginning with the Manhatten 
Project (see Technolog, February 
1973). Nier has also collected an 
awesome assortment of awards for 
his pioneering work with mass 
spectrometers. He has been recog
nized by the National Academy of 
Sciences, the Society for Applied 
Spectroscopy and the Atomic Energy 
Commission, to name only a few. 

Maybe the most meaningful 
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compliment that the Mars landing 
mission has received is that a man 
with Professor Nier' s credentials 
considers it the most ambitious, 
strictly scientific undertaking ever 
conceived. Even Apollo, the pro
gram which placed American astro
nauts on the moon, cannot eclipse 
the value of the Viking mission. The 
Viking program, according to Nier, 
''is a purely scientific venture, 
whereas Apollo had a very strong 
political flavor with the science being 
of a secondary nature. '' 

While the Viking program actually 
began with feasibility studies made 
in 1965, man's fascination with 
Mars, the red planet, began long 
before that. As early as 1646, soon 
after the invention of the telescope, 
the planet Mars was found to have 
distinct markings. It was soon 
observed that these markings were 
not stationary, but shifted and also 
changed color with the seasons. The 
later discovery of what appeared to 
be long, straight "canals" made the 
planet even more intriguing. The 
most popular explanation of these 
markings was shriple--life existed on 
Mars and changed colors with the 
seasons, just as life did on the Earth. 

By the end of the 19th century, 

by Jack Rink 

most people were convinced that 
Mars was the home of life, and 
probably advanced life at that. The 
foremost scientists of the day were 
generally unwilling to discount these 
beliefs and many actually shared 
them. Elaborate schemes were even 
devised to contact the Martians. 
One serious proposal was to write 
messages on the Siberian wastelands 
for the Martians to read. Another 
idea w_as to dig gigantic trenches in 
the Sahara Desert, fill them with 
kerosene, and send a flaming signal 
to Mars. Presumably the messages 
would prove to the universe that 
there was int.elligent, if rather goofy, 
life on Earth. 

As later astronomers with 
increasingly advanced equipment 
began to analyze the planet Mars, its 
aura of mystery began to be 
dispelled. Duststorms and a polar 
cap composed of solid carbon dioxide 
were shown to be responsible for the 
seasonal color changes. The atmos
phere of the planet was found to be 
too thin to support advanced Earth
like life. Martians dropped in 
stature from accepted fact to comic 
book material, although the term 
''Martian'' remains virtually syno
nomous with intelligent alien life. 
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But while Mars is not the home of 
intelligent or advanced humanoids, 
most scientists feel that if other life 
exists in our solar system, it 
probably exists on Mars. The argu
ments for Martian life generally take 
on more of . a "why not" than a 
''because'' form. In other words, 
although it is not proven that life· 
exists on the red planet, there seems 
to be no reason why it could not. 

All the important prerequisites for 
life can be found on Mars. First, 
Mars is known to have water and 
some scientists believe that at one 
time the planet possessed an abun
dant supply. Second, while one and 
a half times farther from the sun 
than the Earth, Mars receives 
enough sunlight to warm.its surface 

encouraged to submit proposed 
experiments to be included in the 
Viking mission. By 1969, NASA was 
able to choose the experiments that 
would be used based on such criteria 
as weight, power consumption and 
overall scientific value. The 
experiments and sponsoring scien
tists were grouped into one of 12 
teams based on what general topic 
the experiment would investigate. 
A team leader was also chosen to 
coordinate each team's efforts. 

Although the Viking mission has 
already taken the better part of a 
decade to plan, the two spacecraft 
have only begun their long odyssey 
to Mars. The first craft was 
launched on August 20 and the 
second lifted off on September . 9. 

Once the landing site has been 
verified, a command from earth will 
separate the Viking craft into 
orbiting and landing modes. NASA 
felt that this two mode configuration 
was necessary to improve the vital 
communications link. The lander, 
powered by two small nuclear 
thermoelectric generators, will send 
its signal back to the orbiter. The 
orbiter, equipped with more power
ful solar energy collectors, will relay 
messages back to Earth. In the 
event of an emergency, however, the 
lander can communicate directly to 
Earth. 

The first of the Mars landings 
(which may very well take place on 
the nation's Bicentennial) will mark 
a new phas'e in the American space 
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to 77°F although temperatures can 
also plunge to -190°F. Finally, the 
elements essential for life are known 
to exist on the planet. The 
atmosphere is basically a thin layer 
of carbon dioxide, but traces of 
oxygen have been noted. Under 
these harsh conditions a hardy form 
of life could have developed. In fact, 
certain primitive forms of Earth life, 
such as bacteria, could survive on 
the Martian surface. 

To solve the perpetual riddles of 
the red planet, the National Aero
nautics and Space Administration 
(NASA) began to plan the Viking 
m1sswn during the mid-1960s. 
Following the standard procedure, 
scientists from throughout the coun
try and in every field of study were 
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Both are reportedly in t1awless 
trajectories. Except for two mid
course system checks, the craft will 
be completely passive during their 
460 million mile trip. Only near the 
end of the 310 day race to overtake 
Mars will the spacecraft begin 
obser..ving and reporting on the 
planet. 

Once Viking has reached Mars and 
gone into a stable orbit, the next 10 
days or so will be spent observing 
and photographing the surface. 
This is a most important step 
because although landing sites have 
been tentatively picked, if the new 
orbiter photographs show these sites 
to be unsuitable or in the midst of 
one of Mar's fierce dust storms, new 
landing sites will have to be found. 

Infrared Thermal Mapper 

The Viking Orbiter 

program. For the first time, a 
powered descent and landing will be 
made completely unaided from 
Earth. The reason is because the 
enormous distances involved makes 
fast two-way communications 
impossible. Even at the speed of 
light, radio messages experience a 
20 minute lag between the time they 
are sent and the time they are 
received. Since much of the landing 
process depends on data collected 
during the descent, an Earth con
trolled or even an Earth assisted 
landing would be impossible. The 
lander has the technological capa
bility to make all the decisions and 
maneuvers that may be necessary. 

It is during the landing or "entry" 
phase that the Viking will get its first 
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chance to sample the atmosphere of 
Mars. Undoubtedly, the foremost 
authority on this phase of the 
mission is Professor Alfred 0. C. 
Nier. Not only is Professor Nier the 
team leader of the entry investiga
tions, but he is also directly 
responsible for the Viking mass 
spectrometers, one of which will be 
used to analyze the Martain atmos
phere as Viking descends. (A mass 
spectrometer uses the ratio of the 
charge of an ion to its mass to 
analyze the atomic composition of a 
sample.) 

The fact that NASA chose Nier to 
develop a mass spectrometer speci
fically for the Viking should surprise 
no one familiar with the field. 
Nier pioneered the science of mass 
spectroscopy and remains an auth
ority on it. One gets the humbling 
impression that a graduate student 
in Physics would be hard pressed to 
ask Professor Nier an intelligent 
question about mass spectrometers. 
It is not that Professor Nier is 

boastful or patronizing person--he is, 
in fact, quite the opposite--he simply 
knows his subject intimately. 
' 'There is a long history of the 
development of mass spectrometers 
at the University of Minnesota,'' 
says Nier, ''and I've been in the field 
since I was a graduate student in the 
1930s. I came back on the faculty in 
1938 and I've been at it ever since." 

Professor Nier has also done 
extensive work on mass spectro
meters used in other rock~t explora
tions. "In 1962 we started to build 
instruments to fly in sounding 
rockets. Between 1962 and 1971, we 
flew about a dozen rockets at White 
Sands, New Mexico and at Fort 
Churchill up in Canada,'' Nier 
explains. 
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As might be expected, the mass 
spectrometer used on the Viking 
spacecraft is quite different from 
what one would find in a laboratory. 
Professor Nier elaborates: ''it has to 
be very rugged to withstand shocks, 
it must not weigh very much since 
every pound it weighs takes thou
sands of pounds of fuel and the 
electrical power requirements have 
to be very low.'' 

The final mass spectrometer used 
in the entry phase, although con
structed by industry, followed a 
prototype built at the Univetsity of 
Minnesota. This intricate instru
ment can analyze the Martian 
atmosphere once every five seconds 
during the descent and accurately 
determine the composition of the 
component elements up to atomic 
weight 50. The entire instrument 
weighs only 13.5 pounds and oper
ates on less energy than a dim 
household light bulb--just 13.25 
watts to be exact. It will operate 
continuously as the lander descends 

Surface 
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until about 80 kilometers above the 
surface. At this point, the atmos
pheric pressure exceeds the opera
ting limit of the instrument. 

Professor Nier's entry team also 
hopes to discover more about the 
upper atmosphere of Mars with the 
use of a Retarding Potential Anal
yzer (RPA). The RPA, designed by 
William Hanson, a graduate of the 
University of Minnesota, will 
determine the existence and concen
tration of ions in the upper atmos
phere. The Retarding Potential 
Analyzer will also operate until the 
Viking lander reaches the 80 kilo
meter level. 

After the lander has been slowed 
by both the Martain atmosphere and 
a parachute, the entry team will 

continue with their work. By making 
some relatively simple measure
ments, the entry team hopes to dis
cover much about the lower atmos
phere of Mars. For example, 
Professor Nier explains, ''As the 
capsule enters the atmosphere of 
Mars it is slowed down by drag. 
Then, using a delicate accelerometer 
for measuring deacceleration, from 
the descent you can deduce the 
density of the atmosphere.'' Many 
related aspects of the Martian 
atmosphere will be calculated in 
similar, indirect ways. "We group 
the three measurements of density, 
pressure and temperature,'' says 
Nier, ''to determine gross properties 
of the lower atmosphere.'' 

Professor Nier's second 
responsibility is as a member of the 
molecular analysis team. This group 
is charged with the responsibility of 
determining the composition of the 
surface of Mars and specifically to 
search for organic compounds which 
might indicate life. To accomplish 
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Nier's Mass Spectrometer 

this, the Viking lander has been 
equipped with a special trenching arm 
that will deposit soil samples in a 
Gas Chromatograph Mass Spectro
meter (GCMS). Professor Nier, 
to no one's· surprise, was respon
sible for early development of the 
prototype mass spectrometer which 
will be used in the GCMS. 

Professor Nier explains the 
operation of the molecular analysis 
experiment:' 'The Gas Chromato
graph Mass Spectrometer will look 
particularly for organic compounds 
in the soil. Samples will be picked 
up, sent through an arrangement of 
ovens, and flushed through the gas 
chromatograph column.'' The 
GCMS arrangement will be able to 
determine the composition of com-
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pounds weighing as little as 12 
Atomic Mass Units or as much as 200 
Atomic Mass Units. That range is 
designed to include most organic 
molecules that investigators might 
hope to find on Mars. 

Undoubtedly the most glamorous 
aspect of the Viking mission is the 
attempt to determine if life presently 
exists on the planet. Three separate 
biological techniques will be used on 
Martain soil samples to detect any 
active forms of life. The first 
experiment will incubate a small bit 
of soil in an atmosphere rich with 
radioactive carbon dioxide ( C-14). If 
any plant life is present, it should 
absorb some of this tracer carbon. 
The soil sample is later flushed with 
non..:;radioactive carbon dioxide and 
then vaporized. If plant life has 
assimilated any carbon dioxide, then 
the vapors should contain C-14. 

The. second biology experiment 
again uses C-14 as a tracer. This 
time the carbon isotope is introduced 
to a soil sample through a nutrient 
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solution. If certain micro
organisms are present they will 
absorb the C-14 and eventually 
release a carbon based gas, such as 
carbon dioxide or methane. Any 
trace of C-14 in the gases surround
ing the sample would indicate that 
life is present. 

The final biology experiment will 
simply moniter the composition of 
the gases around a small soil sample. 
Since all living organisms change the 
composition of their environment, 
changing levels of hydrogen, nitro
gen, ox.ygep, methane or carbon 
dioxide would indicate that life 
processes may be underway. 

·To guarantee that any traces of life 
found by Viking are truly extra
terrestrial and not inadvertently 
carried along from earth, the entire 
landing craft was sterilized before 
lift-off. By heating the entire lander 
to 230°F for 40 hours and then 
bathing it in pure nitrogen until 
launch time, scientists are confident 
that no Earth "hitch-hikers" are 
aboard. As a further precaution, the 
orbiter will be placed in an orbit that 
will not decay for at least 25 years. 
By the time it crashes to the surface, 
man should have finally unravelled 
the mystery of whether life exists on 
Mars. 

Professor Nier, while not directly 
concerned with the biology experi
ments, feels that, "If we discovered 
life there it would be one of the most 
fantastic discoveries of all time.'' 
While excited about the possibility, 
Nier nevertheless is cautious. ''I 
think the odds are against it. But 
there is a finite chance that we will 
find something and it's certainly 
worth learning about.'' Nier also 
points out the danger of trying to 
base too many conclusions on just 
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the Viking mission. ''It would be like 
deducing what the Earth is like from 
two places. You might land in the 
Atlantic Ocean and in the Artie." 

How can a $1 billion space 
exploration be justified when there is 
so much else the money could be 
used for? Professor Nier chuckled at 
the question, as old as space 
exploration itself. "First of all, the 
money is spent almost· entirely in 
salaries so it really isn't wasted. But 
the real point is that we have to keep 
moving forward on all frontiers and 
this is one of them. We need to know 
more about what goes on in the 
universe. 

''You can justify planetary 
exploration in general, strange as it 
seems, because this is the way you 
learn more about the Earth. 

''We are like a point on a curve of a 
very complicated function. To 
analyze that function, you try to find 
more points on the curve or, in this 
case, study what goes on at other 
planets.'' 
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THE DEAN 
Leaps tall buildings in a single bound 
Is more powerful than a locomotive 
Is faster than a speeding bullet 
Walks on water 
Gives policy to God 
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PROFESSOR 
Leaps short buildings in a single bound 
Is more powerful than a switch engine 
Is just as fast as a speeding bullet 
Walks on water if the sea is calm 
Talks with God 

Artwork by Jeff Osborne 
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ASSOCIATE PROFESSOR 
Leaps short buildings with a running 
start and favorable winds 
Is almost as powerful as a switch engine 
Is faster than a speeding BB 
Walks on water in an indoor swimming pool 
Talks with God if special request is approved 
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GRADUATE STUDENT 
Makes high stains on walls when trying to 
leap tall buildings 
Is run over by locomotives 
Can sometimes handle a gun without inflicting 

~ £ ~self-injury 
,~.:.:.~ ·.·"'-Can usually keep his head above the water 
':~'~ ~ ~Hears strange voices in the night 
I' 

ASSISTANT PROFESSOR 
Barely clears a quonset hut 
Lqses tug of war with a locomotive 
Can fire a speeding bullet 
Swims well 
Is occasionally addressed by God 
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UNDERGRADUATE STUDENT 
Falls over doorstep when trying to 
enter buildings 
Says ''look at the choo-choo'' 
Wets himself with a water pistol 
Plays in mud puddles 
Mumbles to himself 
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COMPUTER PROGRAMMER 
Does not recognize buildings 
Trips on tracks, then is run over by locomotive 
Gets a kick out of hearing a cap 
pistol shot 
Recognizes ''water'' as a real variable 
Prays to God in Fortran 

DEPARTMENT SECRETARY 
Lifts buildings and walks under then 
Kicks locomotives off the tracks 
Catches speeding bullets in her teeth and eats them 
Freezes water with a single glance 
She is God 
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(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technologica~ skills of 
a high order, inspiration, and extraordinary 
imagination. 

They fi II exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists, 
technicians, sales representatives, assemblers, 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. But maturity and experience 
are present too. Many of those in on the 
beginning of Univac are still found in management 
research, the laboratories, the field, the offices 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 
the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 



''Radio is probably the most over
researched medium there is today'' 
says Dave Millan, general manager 
of KEEY. "Now," he continued, 
''we have so much information that 
it's disgusting." 

If radio is presently an over
researched medium, it may be an 
overreaction to years and years of · 
guesswork and patchwork method
ology. More directly, the current 
glut of research is merely back
ground material designed to produce 
successful formulas for capturing a 
favorable return from the one 
important ratings service--the ARB. 

''The entire broadcasting industry 
actually lives and dies by one 
company, :' stated Mike Sigelman, 
general manager of WYOO-U100. 
That one company is the ARB, which 
stands for Arbitron which, in turn, 
stands for the American Research 
Bureau. A subsidiary of Control 
Data, the ARB ratings service is to 
radio, what the Nielsen ratings are to 
television. The results of the ARB, 
taken three times a year in this 
market, strictly dictate the size of the 
audience that any station can claim 
at any given time. Thus, the ARB 
dictates how much money any 
station can charge for their commer
cial time. More indirectly, yet most 
emphatically, the results of an ARB 
dictate the overall format and 
policies of a radio station. On a more 
personal basis, the ARB results also 
mean success or failure, employment 
or firings, stature or ignominy to the 
people who comprise a station and, 
ultimately, it is people who comprise 
every radio station. 

The ARB survey is the logical 
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result of a need--the need of the 
radio and advertising communities to 
apply an acceptable objective stan
dard to a totally subjective field. 
Radio ratings services really began 
with the Hooper survey. The C.E. 
Hooper survey was first used for 
audience measurement. Now it is 
solely designed to measure fast
breaking listening trends. It is a 
phone survey which apparently uses 
a random population sample as its 
base. In simple terms, the Hooper is 
supposed to tell you not where your 
station is now, but where your 
station is going. 

The Hooper survey was displaced 
as an audience measurement rating 
by the Pulse ratings service. Pulse is 
an interview survey which is in 
declining usage all through the 
country. It is now practically non
existant in this market. 

Pulse was displaced in the late 
1960s by the ARB. An outgrowth of 
the All-Radio Methodology Study 
(ARMS I) made in 1965 by the Radio 
Advertising Bureau, the original 
ARMS I study was the prototype fo)" 
the present ARB ratings system. 
The ARB provided all of the demo
graphics and various forms of 
audtence measurement desired by 
the radio and advertising communi
ties. The ARB is a diary service in 
which listeners write down which 
radio stations they listened to at 
what times.The diaries are placed by 
telephone and are retrieved with a 
personal interview designed· to 
gauge the accuracy of the individual 
diary. 
The results of the samplings are 
published in an imposing 160 page 

by Robert Pirro 

book, which is a massive collection of 
data. A total explanation of all their 
terms and methodology would fill an 
encyclopedia. It does take a few 
hours and some expert coaching for 
an outsider to comprehend the maze 
of figures crowding each page. But 
what is so striking about the ratings 
is that the ARB supplies so many 
different ratings that it is easy for 
radio people to manipulate the 
figures. There is no such thing as 
one rating for each station. There 
are literally hundreds of different 
figures which are applicable to each 
station. Yet, at the same time, an 
incredibly high number of people in 
both the radio and advertising areas 
understand very little about their 
''lifeblood.'' One station general 
manager told this writer, ''now you 
know more about the ratings than 95 
percent of the people in New York 
who buy off of this book." 

What "I know" is that the ARB 
is really a collection of surveys and 
measurements, all being taken at the 
same time. The results are recorded 
both in percentages of the total 
market (average shares) and in 
1, OOOs of listeners. 

The ARB surveys two areas in this 
market, the Metropolitan Survey 
Area (MSA) and the Total Survey 
Area (TSA). The TSA includes such 
far-off areas as Deuel and Grant 
counties in South Dakota, Washburn 
and Pepin counties in Wisconsin as 
well as Fairbault and Cass counties 
in Minnesota. A county is included 
in the TSA if that county borders 
another TSA county and if 10 

·percent of its radio listenership is 
devoted to ope local station. In this 
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the rated react to the raters 
----~~------------------------------~ 

Don Bleu 
3-6 p.m. KDWB 

The ratings are the only judge, 
especially without a live audience. 
It's too bad that you have to 
program to the ratings, rather than 
to the people, but I hope my 
brother-in-law gets an (ARB) book. 

Charlie Fox 
12-3 p.m. KDWB 

ARB is the only yardstick to go by. 
Although I have not convinced 
myself of the validity of it yet, it's 
the only ballgame. You have to 
play with it. 

Dave Millan 
General Manager, KEEY 

Anyone with less than a 10 share 
(1 0 percent of the market) has a 
high degree of fluctuation in their 
ratings. And they (ARB) will say 
so, right in their book. Every 
station, except for weco, has too 
small a share of this market, so 
your stations tend to be continually 
up and down (in the ratings). 

Dick Poe 
General Manager, KQRS 

Depending upon the amount of 
reliance you put on ratings, what 
other business can you think of 
where the success of your company 
could be almost totally dependent 
on the efforts of another company? 

John Sebastian 
Program Director, KDWB 

From my experience, the ARB is 
the most accurate survey. It's 
hypable, like any other rating, but 
it seems to be the most accurate 
ratings system that we have. 

Mike Sigelman 
General Manager, WYOO-U100 

The ratings game is dangerous 
because the ones that live by the 
ratings also die by the ratings. I 
think you have to look at the overall 
trends of a station to actually find 
out what they are doing. Any one 
survey can be deceiving. 

Dale Weber 
General Manager, WDGY 

In an election it is almost impos
sible to predict what the voters are 
going to do. The ratings are like 
that. And what is most important is 
that your station is popular with 
that segment of the public that is 
contacted by the ARB. That is the 
X factor .... There is no guarantee 
that the most popular radio station 
in the Twin Cities will win. 

Charlie Bush 
News Director, KSTP 

When it comes to numbers, frankly 
the only ones that interest me are 
36-24-36. 

Chuck Knapp 
6-10 a.m. KSTP 

Radio stations are in business 
exclusively to make money, big 
money. Big money depends almost 
exclusively on how you do in the 
ratings. But if ratings are so great, 
then how come a whole bunch of 
our favorite TV shows have been 
cancelled? Because its political. .. 
isn't everything? 

Ed O'Brien 
2-6 p.m. KSTP 

It's like trying to predict what a jury 
is going to do in a trial ... and you do 
not have any right to appeal. You 
cannot appeal an ARB to a Hooper. 

Jimmy Reed 
Midnight-6 WDGY 

I have always talked down about 
the ratings because I just do not 
think they are accurate. There is so 
much room for human error, not in 
the compiling of the figures but in 
the filling out of the books. 

Rob Sherwood 
Program Director, WYOO-U100 

I wish that they (ARB) would divide 
their teens ... and that the sample 
base was a little larger. I find their 
weighting system poor, at best. 
The TSA is completely, totally 
ridiculous ... and I wish it was more 
accurate, but it's all that I have. I 
got to live with it. 

Gary Stevens 
General Manager, KDWB 

They are all we have. When you 
win, you believe them. When you 
lose, you argue with them. 

Tom Wynn 
Program Director, WLOL 

It's really not fair. It's really not an 
accurate way to judge total audi
ence. But until someone comes up 
with a better method, we are stuck 
with it. 
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market, because of the severe 
market fragmentation and the relati
vely weak directional signals of most 
of the radio stations, this definition 
of the TSA gives WCCO-AM a 
tremendous ratings advantage. 

The MSA is based on population 
figures supplied by the U.S. Govern
ment Office of Management and 
Budget. In this market, the MSA 
includes the 10 county metropolitan 
area, including Wright, Scott, Car
ver and Chisago counties. In 
addition, a new measurement, called 
the Area of Dominant Influence 
(ADI) is now being used by the ARB. 
Formerly a television rating, the ADI 
made its first appearance in this 
spring's ARB book. The ADI 
supposedly. points out one station's 
market, exclusive (to some degree) 
of other stations. For example; in a 
county-wide breakdown of the spring 
ARB figures for Carver county, save 
for WCCO-AM, radio station KRSI 
had twice as many returns than any 
other AM facility, grabbing nearly 20 
percent of the AM listeners. Their 
overall station rating for the MSA 
was an average of only 3.8 percent. 
Thus, because of their overwhelming 
returns in Carver county, this area 
could be included in KRSI' s Area of 
Dominant Influence. 

When you get into the ARB book 
itself, the figures are based on a 15 
minute listening span (average quar
ter-hour shares) and Cumes, which 
represent the number of people who 
have listened to your station at some 
point during a given 15 minute time 
span. Most advertising is currently 
purchased off the average quarter
hour shares of the MSA, so these 
ratings are the most vital ones in the 
book. But Cumes are important to 
radio people in other respects. For 
example, during the winter 1974 
ARB book, the AM rocker KDWB 
was out-rated by their competitor 
WYOO-U100while KDWB out-rated 
WDG Y by a reasonably healthy 
margin. Yet, during that same time 
they were more concerned with 
WDGY than with UlOO. The reason, 
as was explained in June by Gary 
Stevens, general manager of KDWB 
was the high Cumes that WDGY 
enjoyed. "When a station has high 
Cumes" explained Stevens, "it 
means that people are s~ill hitting 
them (tuning them in). They are not 
liking what they hear and are tuning 
them out again but they keep dialing 
them, hoping to hear something they 
like. What high Cumes mean" 
concluded Stevens, ''is that a station 
has got it on the back burner. ' ' 
While U100 had the higher average 
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quarter-hour shares, WDGY out
Cumed them by better than three to 
one. U100, which had a more 
dedicated audience, had never gene
rated high Cumes. Thus, U100's 
base for expanding their listenership 
was inhibited because less people 
were trying them out. Substantially 
more people were trying out WDGY, 
so they had a tremendous base for 
expanding their average quarter
hour listenership. 

The ARB book is broken down into 
demographics according to age and 
sex. Every conceivable time period is 
measured and. cross-measured. 
Take for example, Steve Shannon of 
KSTP between seven and eight p.m. 
on Friday nights. Discounting the 
overall station figures, Shannon is 
rated for men, women, teens, all 
persons over 12 in the TSA, MSA, 
ADI, Day-Parting, Away-From
Home sections etc. etc.. The end 
result of all this is that KSTP, 
between seven and eight p.m. on 
Friday nights, is taken into account 
in over 35 pages of the ARB book 
with approximately 1, 035 different 
figures available to evaluate Steve 
Shannon's performance during that 
one hour. Giving an example of one 
page, the age breakdown for males 
showed Shannon drawing the follow
ing audience shares for the following 
age groups; 18 plus--a 7.2 share, 
18-34--a 11.7, 18-49--9.4', 25-49--4.7, 
25-64--3.8, and 35-64--2.8. Using 
this type of demographic breakdown, 
the ARB provides a pretty thorough 
picture of the ages of males who 
listen to Steve Shannon on KSTP. 

Now, how does an advertiser buy 
off of this book? Basically it works 
like this--an advertiser usually wants 
to reach one specific demographic 
(age, sex etc.). An advertiser 
usually buys at least two stations in 
any given market, so they figure out 
which station gives them the highest 
number of listeners in the age and 
sex group they are interested in 
reaching. They are also concerned 
with the frequency of their ads, how 
many times they want a person to 
hear their ad and the overall costs of 
their ad campaign. So using the 
ARB figures, they figure out a 
Cost-per-Broadcast-Minute (CBM) 
for each station and naturally buy the 
stations with the highest number of 
listeners and the lowest CBM. 
Usually, this becomes a complex 
formula which is now done by 
computer, as is explained by Tom 
Wynn, program director of WLOL; 
"10 to 12 years ago you sold radio 
because you had a good salesman ... 
today we have the computer. Now 

when they (nationals) buy spots (ads) 
they have a secretary punch some 
numbers in a computer to tell it what 
they want, and in a matter of seconds 
the computer spits out a list of 
stations to buy. And if your station 
hasn't got the numbers (demogra
phic ratings) they will not get a thing 
from the computer. No way.'' 

This system is now the established 
procedure, but it certainly is not free 
from complaints. The main criticism, 
of course, comes from those people 
who question the validity of the ARB 
figures, and practically everyone in 
radio does question the accuracy of 
the ARB audience estimates. 
Many complaints were registered 
about the phone placement for the 
diaries;the retrieval system, the TSA 
and MSA definitions, but one gripe 
that was commonly expressed con
cerned the weighing factor, especi
ally in measuring adult males. To 
statistically validate their figures, 
the ARB uses a fairly standard 
weighing procedure for their demo
graphics, but this is unacceptable to 
people like Gary Stevens; ''in the 
main I would say they (ARBs) are 
accurate but they do not measure the 
adult male audience correctly ... 
because they do not measure enough 
of them. They double-weighted 
adult males in this last book. In my 
view they are magnifying their 
errors.'' This criticism touched on 
another sore point--that the ARB 
uses a sample base which is too 
small for this market. While Stevens 
tempered his criticism of the ARB 
with praise for it in ether areas, he 
concurred in the widely held belief 
that ''when you have a highly 
fragmented listening audience, like 
you have here, you should be polling 
more people. But they (ARB) are not 
increasing the size of their sample 
base.'' 

There will always be complaints 
and everybody seems willing to 
express an opinion, pro or con, about 
the ARB (see sidebar). But there 
may be a slightly different way of 
doing things in the near future. It 
seems that the Radio Advertising 
Bureau has produced an ARMS II 
Study which supposedly is prepared 
to fill in the informational gaps and 
structural shortcomings of its older 
brother, the ARMS I Study--which 
became the ARB. 

First it was Hooper, then Pulse. 
and now the ARB. Who knows, 
maybe ARMS II will provide a Phase 
Four of the radio ratings game. 

Rat in 
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A mortar shell explodes near-by and 
.t'l. fragments rip into the soldier's 
arm. He takes a minute to stop the 
bleeding and continues crawling 
along the wire. Finding the break, 
he twists the bare strands of copper 
back together. The mission com
pleted, he radios the coded message 
back to the bunker, '' PV equals 
nRT''. An engineering officer 
activates the detonator and the 
bridge explodes into rubble. 

This is a popular conception of the 
military engineer formed by the late 
night movies. 

The real image of an engineer in 
arms, however, is quite different 
than what is implied by late night 
television. The Army, Navy and Air 
Force can all offer opportunities 

I 

unheard of in private industry. An I 
assured job, management exper
ience, important responsibilities and 
an excellent continuing education 
program are just some of the 
inducements that make the Armed 
Forces an attractive alternative to a 
civilian job. Of course, the advan
tages of a military career must be 
tempered with some liabilities--a 
structured life style and less perso
nal control over the future, for 
instance. To make an intelligent 
choice between a military and a 
civilian life, I. T. students should take 
a close look at exactly what the 
military offers. 

Salary is one of the most important 
considerations in accepting any job. 
In ·the military, an officer's base pay 
is the same in the Army, Navy or Air 
Force. An officer beginning as an 
0-1 (standardized naming of ranks is 
0-1, 0-2, 0-3, etc.) will earn about 
$10,000 the first year if single and 
about $500 more if married. This 
amount includes base pay, housing 
allowance and subsistence allow
ance. If on-base housing is 
provided, however, the pay will be 
about $120-150 less each month. 
The reason these are only appropri
ate amounts is because recruiting 
information may be misleading. 
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The military can inflate an officer's 
pay by adding in submarine or flight 
pay and talking in the most 
appealing terms of ''Annual Pay 
with Tax Advantage.'' Officers may 
earn the amounts quoted by the 
military if they belong to a special 
area that receives special duty pay. 
If not, earnings could be about 
$2,000 less per year. 

An officer will receive increases in 
pay at least once every two years 
and, of course, when he or she is 
promoted. Promotion is fairly 
regular and scheduled in the lower 
grades. An officer will advance from 
0-1 to 0-2 within 18 months to two 
years of service. A provisional 
promotion to 0-3 is usual after four 
years of service, but an officer must 

ilit 
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generally sjgn for another four year 
tour of duty to actually be promoted. 
By this time, an officer with the rank 
of 0-2 will be earning from $15,000 to 
$17,000 depending on marital status, 
special duty pay, and so on. 

In higher ranks, promotion will 
depend more upon performance and 
less on the time spent in the service. 
Each branch sets different criteria 
and time requirements for further 
promotion. But the same standards 
for promotion often apply, ' 'stay in 
another four years and we'll promote 
you." As an example of the 
promotion schedule, an officer in the 
Navy will be promoted to 0-4 about 
five years after reaching 0-3, and 
could be promoted to 0-5 in another 
five years. Persons who make the 
armed services a career can retire 
after 20 years with a pension of 
one-half their base pay at the time of 
retirement. An officer retiring with 
20 years of service and a rank of 0-6 
would be earning over $24,000 base 
pay per year, which translates to a 
pension of over $1,000 per month. 
After 30 years of service, an officer 
can retire with a pension of 
three-fourths his or her base pay. 

Other benefits for the 
commissioned officer are 30 days 
paid vacation annually, veterans 

benefits, personal and family med
ical care, dental care, travel 
allowances, recreational facilities 
and commissary and exchange priv
leges. These last two privleges are 
especially valuable, since prices are 
low and most goods are offered, 
including such favorites as cameras, 
stereos and liquor. 

For students who decide they 
might like to be officers in the Air 
Force, the route is simple. Accord
ing to Maj. Golden, Information 
Officer, USAF, ''If an I. T. student 
eventually wants to work as an officer 
in the Air Force, he has to go 
through ROTC, he has no choice.'' 
The Air Force has a two year non
scholarship in which the student is 
provided with books, uniforms and 
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$100 per month. The $100 per month 
is their way of saying ''we get you 
when yo"U graduate.'' Students can 
also apply for a two year scholarship 
that pays tuition, books, lab fees and 
$100 per month. If graduates decide 
that they really do not want to spend 
four years in the Air Force after 
ROTC, all is not, lost; they do not 
have to give up their first born male 
child or anything like that. In many 
cases the Air Force will allow 
graduates to serve only three months 
in active service and then complete 
their obligation by spending eight 
years in the reserves. 

The Navy has their own two year 
non-subsidized program with a sum
mer camp and classes. The Navy 
will also pay for books and uniforms 
necessary for ROTC and provide 
$100 per month. The service 
obligation in this program is three 
years. As an alternative, a student 
can apply for a two year scholarship 
which has a service obligation of four 
years. For qualifying students, there 
is the two year nuclear propulsion 
candidate scholarship program. 
Students accepted in this program 
attend Navy summer camps and in 
return, are provided with tuition, 
books, uniforms and $100 per month-. 
Students who complete the program 
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and are chosen to work in Navy 
nuclear propulsion have a five year 
active duty obligation. 

Freshmen' and sophomores 
are eligible for ·a two year non
scholarship:' Army· program. They 
provide books, uniforms andt$100per 
·month.The obligation in this program 
is two years active service and four 
years reserve status. The two year 
scholarship program is identical to 

the Navy's since the Army also 
pays for tuition and related expen
ses. Juniors, seniors or graduate 
students who want to join the Army 
must enlist, and after one year, 
attend the Army Officer's Candidate 
School (OCS). 

These are the basic programs that 
students can follow to become an 
officer in the armed services. Stud
ents interested in any one of them 
should be sure to contact the proper 
people in order to meet application 
deadlines. 

What does a student do as an 
engineer or scientist in the armed 
services? It depends on two factors; 
where the military needs trained 
personnel and what a student wants 
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to do with their degree. For students 
who want to work in engineer~ng or 
do research, the Air Force could be 
the best choice. ''The Air Force is 
looked upon as the more technical 
service,' ' according to Maj . Golden. 
"The Air Force encourages science 
and engineering officers to do 
research and get their hands dirty.' ' 
Whereas the other branches of 
service contract most of their 

Years of Service 

Basic Pay (per year) 

research out to civilian companies, 
the Air Force does about half of its 
research and development on its 
own. According to Maj. Golden, 
''The Air Force always has quotas 
for scientists and engineers that go 
unfilled.'' The Air Force will also 
put officers through graduate train
ing, if they have good scholastic 
records and are reasonably intent on 
making the Air Force a career. 
There are three officer categories in 
the Air Force: pilot/navigator
missile, science/technical and 
miscellaneous. 

Students who are concerned about 
not being able to use their training 
should consider the Navy. Engi
neering positions are more of a 

certainty for officers selected for the 
Navy Civil Engineers Corps. In this 
area, an officer can work at Navy 
installations as a Seabee or oversee 
civilian contracts. The bigger 
engineering jobs are done at Navy 
installations. The Sea bees, on the 
other hand, are involved with 
smaller installations where an officer 
will get management experience in 
engineering. A science officer will 
probably start out working with a 
team of engineers, acting as a liaison, 
making certain things are done 
correctly. Such officers will not be 
doing much engineering, rather, 
they will use·. their education in an 
administrative capacity. 

The educational needs of Navy 
science officers are not overlooked. 
After two years of active service, 
they are eligible for selection to 
post-graduate school, though the 
Navy does not normally make such 
an offer until accepting it makes 
enlisting for another tour of duty 
inevitable. Selection is based on the 
officer's scholastic records and Navy 
performance. Either selected 
civilian schools or the Navy Post-

Graduate School are available with 
a corresponding obligation to serve 
one year for every year of graduate 
training. "If you are planning on 
staying in the Navy, you are almost 
required to have an advanced 
degree," says Lt. Clark, Recruiter, 
USN. 

What is the big advantage in being 
a science· or engineering officer in 
the Navy? According to Lt. Clark, "I 
think it is the amount of responsibil
ity you can get in the military as 
opposed to civilian life. The guy in 
charge of the engineering on a 
nuclear powerplant is about 27-28 
years old.'' 

If there is one word to describe the 
Army's job opportunities, it is 
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"varied." "We have jobs that 
appeal to more types of engineers 
and we're bigger than the Air Force 
or the Navy" says Cpt. Vaughn, 
United States Army. The Army 
requires twice as many officers as 
the Navy and Air Force put together, 
and there is a place for every 
engineering field and science. 

Maj. Golden's career is an 
example of the educational oppor
tunities that Air Force training can 
provide. After graduating from the 
University of Minnesota with a B.S. 
in aeronautical engineering, he was 
commissioned in the Air Force. His 
first assignment was to attend 
graduate school at the Air Force 
Institute of Technology for 21 
months where he earned his 
master's degree. Later, he was sent 
to Arizona State University where he 
earned his Ph.D. 

Qualified Air Force officers can 
choose from about 100 civilian 
schools for their graduate education, 
and, of course, it is all paid for by the 
Air Force. They cannot go to school 
for more than three consecutive 
years and their obligation to the Air 
Force is three years of duty for every 
year of graduate studies. Graduate 

Fall II, 1975 

Air Force officers soon work at tasks 
that utilize their training. Maj. 
Golden believes that,'' the difference 
between engineering in the military 
and engineering in civilian life is the 
responsibility. In the military you 
can assume responsibility much 
sooner.'' 

The Navy could be a good choice 
for students interested in nuclear 
power or the management aspect of 
engineering. Students chosen for 
the nuclear power program spend 
their first year of service in graduate
level training at Nuclear Power 
School, with both theory and proto
type training. One thing to consider, 
the Navy offers nuclear officers 
nearing the end of their commitment 
a $15,000 bonus to stay for another 
tour of duty. 

An officer's assignment in the 
Army is based first on the Army's 
needs and, secondly, on his or her 
qualifications and preferences. 
This means that an officer is not 
guaranteed an engineering or scien
tific position. But at least an officer 
will be in some area related to his or 
her training. The Army also has 
management positions for engineers 
and scientists who oversee work 

Wf HElP WiTH: 

being done on civilian contracts. 
The first thing an officer entering 

the Army does is to go to a 
specialized school for three months. 
Graduate education is then available 
for qualified officers, with the 
obligation of one year of duty for 
every year or fraction of a year study. 
According to Cpt. Vaughn, the 
advantage of being a science or 
engineering officer in the Army is 
the responsibility. Because many 
officers have only a four year 
obligation, the Army must use their 
abilities immediately. ''Industry 
doesn't give you that much respon
sibility, they cannot afford to." 

What do the armed services have 
to offer an I. T. student? First of all, 
it offers a job right after graduation. 
Also, it creates an opportunity to 
gain three or four years of exper
ience in management or research 
with greater responsibility than an 
engineer or scientist could probably 
get in industry. Also, qualified 
persons can further their education 
at no expense. Finally, if a student 
can fit into the military mold, the 
Armed Forces offer an assured 
income and excellent benefits that 
can make for a satisfying life. 0 

~ GRAD£ HASSLES 

e U POt..lc_y 
~& R£,GISTRATION 

e Pt?TrfiONS 
e INTER-COLLEGE 

MIX-UPS 

Look into the Air Force ROTC. And there are 
4-year, 3-year, or 2-year programs to choose from. 
Whichever you select, you'll leave college with a com· 
mission as an Air Force officer. With opportunities for a 
position with responsibility ... challenge ... and, of course, 
financial rewards and security. 

OPEN ~-4 

DROP IN; 

CALL IN 
NO APpoiNT

MENT5 NfC
ES5AR Y 

The courses themselves prepare you for leadership 
positions ahead. Positions as a member of an aircrew ... 
or as a missile launch officer ... positions using mathe· 
matics ... sciences ... engineering. 

Look out for yourself. Look into the Air Force ROTC 
programs on campus. 

U of M Air Force ROTC 
Armory, 373=2205 

Put it all together in Air Force ROTCm; 
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200th I 

I S 
IOWA 

I REMAINING SONY TAPE RECORDER 
leaves gapsa .. San Clemente outlet only 

I CASE OF HONESTY 
never opened 

WIN BUTTONS 

IOWA 

NEW YORK CITY BONDS 
face value $100,000 

EARLBUTZJOKEBOOK 

3 SOUTH EAST ASIAN EMBASSIES 
nice neighborhoods, take over payments 

s 

L 

HOW TO BE BRIEF, CONCISE AND TO THE POINT 
by expressing thoughts in the fewest number 
of words or as I was telling MurieLoa 
by HmHm Humphreys 15 volume set 

IOWA 
DOMINO THEORY 

a real collector's item 
PROMISES 
BICENTENNIAl TOILET PAPER 

4pack 

I.R.S. TAX RETURNS 
amaze and embarrass your friends 
great for parties 

PRINTING OFFICE SPECIAL 
25 WAYS TO USE HAMBURGER HELPER 
by Nelson & Happy Rockefeller 

IOWA 
RED TAPE 

overstock 

s L 

$2,000,000 firm 

$89.95 

$15a88 

~3/$1 

asking $50,000 

$1.27 

87 cents 

cheap! 

$98a88 

I I I 
m m Iii! 

$200.00 will bargain 

$25.00 

12 for 10 cents 

76 cents 

as low as $25a00 

25 cents 

make an offer 

50 cents per mile 
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ow, full scholarship assistance 
for your junior and senior years, 
plus chance to become a leader in 
the nuclear energy field~ 
Tuition, books and educational fees are all included 
in this new NROTC Nuclear Propulsion Candidate 
program. Along with $100 a month to help you with 
your living expenses. And on top of that you have 
an opportunity to build a rewarding career for yourself 
in the fast -growing nuclear -energy field. 

To qualify, you must have completed one semester 
each of calculus and physics, or two semesters 
of calculus and have a B- average or better. 

Depending upon your performance, you will be inter
viewed during yoursenioryearforthe Navy's Nuclear 
Program and for training as a Navy Nuclear Officer. 

If you can qualify for the demanding yet rewarding 
nuclear field you can anticipate five years of employ
ment as a regular Navy officer. 

Forfull details on this new NROTC Nuclear Propulsion 
Candidate program, phone or see your local Navy 
recruiter. 

Be someone special in the avyg 

Name ________ Telephone ___ ~ 

Address ______ City ___ state-~ 

Major _______ Grad. Date ___ _.., 

Navy Programs 2nd & Washington Ave. (612) 335-3628 
Minneapolis, MN 55401 



he people who have been waiting for youE& 
Months and months ago, the group knew they 
needed help. It was not easy getting the requi
sition approved for an additional engineer. But 
approved it was, and several candidates have 
been considered, and a selection has been made, 
and you're it. 

Whatever idea you had had about how your 
career would begin, these happen to be the peo
ple who took a particular liking to you. The 
boss saw that. Now prove them right. 

The proper way to accomplish that is to pro
ceed on the assumption that you have bought 
into a small company in which these people are 
your partners. Since Kodak is not really a small 
company, you may be surprised by this advice. 
Surprise is good for you at this stage of your 

life. And what's good for us is when a new 
engineer turns up with the attitude of a private 
entrepreneur, full of ambition and schemes to 
make the newly joined team look hot as a pistol. 

The other way is to assume that you are just 
one person among many thousands, in which 
case that assumption may well prove correct. 
Safer but less enjoyable. 

We know whereof we speak. We are Busi
ness and Technical Personnel, Eastman Kodak 
Company, Rochester, N.Y. 14650. Care to dis
cuss your ambitions with us? We make photo
graphic materials and apparatus in Rochester, 
N.Y. and Windsor, Colo.; industrial chemicals, 
plastics, and fibers in Kingsport, Tenn., Long
view, Tex., and Columbia, S.C. 

An equal-opportunity employer f/m 



Are you the kind of engineer who has what it takes to move into management someday? 
If you are, you already know it. 
Now what you need to know is which companies can offer you the best oppor-

tunities. We think you'll find General Electric is one. 
We're a high technology company. And that means we have to have manag 

ers who understand technology-women and men- to run the place. 
Today, over 60% of the top managers at General Electric hold technical 

degrees. In fact, over 65% of the college graduates we hired last year held 
technical degrees. 

Of course, just leadership ability and a technical degree won't get 
you into management. First, you're going to need solid engineering 
experience and a broad understanding of business. 

And we have a lot of ways to help you get it. 
One is our Manufacturing Management Program. A two-year 

program of rotating assignments that gives you broad experience 
with different products and manufacturing processes. 

Another is our Engineering Program. For engineers with an 
interest in product and systems design and development. 
There's also a Field Engineering Program, a Technical Market
ing Program, plus a number of programs sponsored by product 
operations. 

And all with just one aim. To give you all the responsi
bility and all the perspective you need to move into man
agement. As fast as you can manage it. 

Of course, starting on a program isn't the only way 
to make it into management at GE. If you have a 
specific product interest, we have many direct
placement opportunities that can get your career 
started fast, too. 

What kinds of product areas can you 
work in at GE? 

Maybe nuclear power. Or more 
efficient turbine-generators. Or better 
mass-transit systems. Or medical 
equipment. Engineering plastics. 
Cleaner, quieter jet engines. Communi
cations products. You name it. 

Sound interesting? Why not 
send for our free careers booklet? 
Just write, General Electric, 
Educational Communica
tions, WlD, Fairfield, 
Connecticut 06431. 

Progress for People. 

GENERAl ELECTRIC 
An Equal Opportunity Employer. 
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Sam Severance is a BSChE from Georgia Tech. 
Five years ago he joined Du Pont fresh out of school as 
an Area Engineer. Now he's a Technical Supervisor in 
our Newark, N.J., Pigments Plant. 

-Sam Severance 

Sam and the people he supervises spend a full 30 
per cent of their time working on environmental control, 
both in the plant and on effluent discharge systems 
outside the plant. As a result of this type of commitment, 
Du Pont has one of the best safety, health and 
environmental records in the industry. 

This is typical of the kind of commitment Du Pont 
and its employees are making to improve the world we 
live in. And, Sam's story is typical of the progress a 
Du Pont engineer, regardless of his or her degree, can 
make for himself, the Company and society. 

So, if you'd like to work for a company that will 
permit you to make as big a contribution as you wish, do 
what Sam did. Talk with your Du Pont Personnel 
Representative when he visits your campus. Or, write 
direct to DuPont Company, Room 24764, Wilmington, 
Delaware 19898. 

At Du. Pont ... there's a world of things 
you. can do something about. 

An Equal Opportunity Employer, M/F 

,, 
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Sargent & Lundy's entire business is engineer
ing and engineering is exactly what we would 
hire you to do. We are the nation's largest 
consulting and design engineering firm and 
specialize in projects for the electric utility 
industry. The industry and ourselves are grow
ing continuously and we have an increasing 
need for graduates with bachelor and advanced 
degrees in many engineering disciplines. 

If an engineering career is your plan, we would 
like to talk with you. Please make an appoint
ment through your placement office to interview 
with us. Our company representative will be on 
the Minnesota campus, January 23, 1976. 

Ronald C. Haglind, B.S., 1968, 
M.S., 1973, Mechanical 
Engineering, University of 
Minnesota. Presently, supervisor, 
project analysis section, 
Mechanical Analytical Division. 

"I think your time would be 
well spent by talking to 
Sargent & Lundy. Here, I'm 
not only asked, but allowed 
to do the work I trained 
myself to do:· 

SARGENT~LUNDV 
c___ ____ __JENGBINIEERS 

55 East Monroe Street, Chicago, 
Illinois 60603 o (312) 269-2000. 

An equJ.I opportunity employer. 
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If you're an outstanding engineering graduate 
like Will Frick, or sotneone ·who can n1aster advanced 
technology, you 1nay qualify 
for one of our top progratns. 

Nuclear engineering. 
We're looking for men 

who have a solid foundation 
in math and physics. Men 
'vith superior ability. Men 
who 'vant to ·work the energy 
of the future. 

If that's you, look into \Viii J.'rick, Ursinus '69 

our Nuclear Propulsion -uss TruxLon '72 

Officer Candidate Progran1-NlJPOC. 
You'll spend a year learning the tnany details of 

nuclear propulsion plant theory and operation. 
These details ·will enhance your ability to solve diffi
cult proble1ns through application off undan1ental 
engineering principles. 

Set your sights high. c;o Navy. 

For more inforn1ation, talk to 
your local Navy Recruiter in person. Or call him. 
Lt. Tom Horn 
U.S. Navy 
2nd & Washington AvenueS. 
Minneapolis, MN 55401 



Editor~ a e 
All Modest~ Aside 

The Minnesota Technolog, as a member of the 
Engineering College Magazines Associated, annually 
competes for awards given by the organization in 
recognition of outstanding writing and layout. The results 
of the competition for the calendar year of 1974 have just 
been made public. The Technolog was recognized for 
excellence in seven out of ten possible categories. 

Best Single Issue: First Place, April1974 issue. 
Best Layout (single issue): First Place. 
Best Layout (all Issues): First Place. 
Best All-Around Magazine (all issues): Second Place 
Best Covers (all issues): Third Place 
Best Non-Technical Article: Third Place for "Beyond This 

Horizon," by James Young 
Best Single Cover: Honorable Mention for October 1974 

issue. Designed by Kevin Strandberg 

The editor of the Technolog for the first five issues of 
1974 was Robert Pirro, and the editor for the remaining 
two issues was Thomas Kraemer. 

Kathy Lothspeich was the Art Director during the first 
five issues of 1974 and Kevin Strandberg was the Art 
Director for the last two issues of the year. 

Reserve Judgement 
Seldom has a legal trial encompassed such a diverse 

range of subjects. Public Health versus Jobs, Ecology 
versus Corporate Interests and Clean Water versus 
Dollars to name only a few. The outcome of the case 
directly affects the lives of hundreds of thousands and will 
indirectly have an impact on literally millions of 
people. The precedent may well set the guidelines for 
hundreds of environmental questions. 

The trial is the Reserve Mining case. The issue involved 
is whether Reserve will be allowed to use Lake Superior as 
a cheap and convenient settling pond for its tailings. 

While the Reserve Mining battle has been raging for 
nearly four years, the facts have remained virtually 
unchanged. Reserve Mining, the only major industry of 
Silver Bay, Minnesota, dumps 67,000 tons of taconite 
tailings into Lake Superior each day. These tailings are 
known to contain asbestos fibers which various authori-

Winter I 

ties have identified as a cancer-causing agent. Asbestos 
fibers in the form of fine dust are also released by the 
plant. Reserve Mining defends its actions by pointrng to 
the enormous cost of converting to on-land disposal, the 
potential loss of jobs in the region if it were forced to close, 
inconclusive evidence of carcinogenic effects and the 
unknown natural asbestos level in Lake Superior. 

Perhaps the most bizarre development in the already 
colorful trial occurred on January 6, 1976 when Judge 
Miles Lord was ordered off the case by the Eighth Circuit 
Court of Appeals. The removal of Lord, who has presided 
over the case since March 1972, can best be described as 
an unpleasant necessity. 

It was necessary that Lord be removed for the simple 
reason that he had seemingly lost his objectivity toward 
the case. By ruling too often, too quickly and too angerly 
against Reserve, Judge Lord showed an apparent inability 
to conduct an impartial trial. And since anything less than 
a scrupulously fair trial would allow Reserve to fight a 
delaying action of appeals and retrials, a flawless trial is 
essential. Reserve Mining must be allowed its day in 
court--a fair court. 

But the removal of Judge Lord is also very saddening. 
Lord's demise is largely due to his overriding concern for 
the safety of the residents of Lake Superior's shoreline 
communities. This concern had already led to the closing 
of Reserve (a ruling nullified two days later by an 
appeal), the installation of filters for drinking water 
supplies and the use of bottled water. Lord's most 
important single contribution, however, was that he 
brought deserved attention to the deliberate desecration 
of the last Great Lake that still deserves the title. For all 
this he deserves thanks. 

While Judge Lord's fate is unfortunate, there is another 
aspect of the situation that is nothing less than disgusting. 
Reserve Mining has won another victory. Once again it 
has delayed converting its irresponsible method of 
dumping to a safe, tlean (and granted expensive) disposal 
system. 

It is also irritating to know, that for the moment, there is 
nothing to be done. As the new judge familiarizes himself 
with the case, millions of tons of tailings will be poured 
into Lake Superior. 

In the meantime, we can only hope for two things. First, 
that Reserve Mining enjoys the game it is playing with 
asbestos fibers and human lives. Second, that no innocent 
people lose that game before Reserve Mining is ordered to 
halt. 
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eginning Winter quarter, the 
Grade Point Average (GP A) and 

Coefficient of Completion (CC) two
record system will be replaced by the 
Honor Point Deficiency (HPD) system 
which has been approved by the I. T. 
faculty as the criterion for academic 
probation in I.T .. For LT. students, 
this means tougher probation stan
dards, but less hassle and misunder
standing with their departments. 
For the Institite of Technology, this 
means higher scholastic standards. 

The Honor Point Deficiency is the 
diff~rence between total honor 
points earned at the end of the 
quarter and twice the number of 
credits the student is registered for 
at the end of six weeks of class. 
(HPD =honor points-twice the num
ber of credits enrolled in after 6 
weeks of class) 

Honor points are calculated as the 
point-worth of the grade multiplied 
by the number of credits in the 
course. 
A= 4pts. B= 3pts. C= 2pts. 
S= 2 pts. D= 1 pt. N= 0 pts. 
W-= 0 (after the sixth week) 
I= 0 (until made up) 

The HPD will be calculated at the 
end of each quarter. If a negative 
number results, a deficiency exists 
and the student can be put on 
academic probation, at which time 
he will be notified by his depar_t
ment. Students with deficiencies for 
fall quarter will have their spring 
quarter registration permits with
held. Deficiencies for winter or 
spring quarters will cause registra
tion permits to be retained the 
following fall. 

At the end of spring quarter, a 
cumulative HPD will be calculated 
for all quarters of attendance. Lists 
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of students having cumulative defi
ciencies will be sent to their depart
ments and a "hold" will be placed 
on their fall registration permits, but 
letters of probation status will not be 
sent to students. Therefore, stud
ents will not be informed of their 
probation status until they try to 
register. 

Not only is the HPD the criterion 
for academic probation, but begin
ning in June 1977, a basic require
ment for graduation will be that a 

by Don Blakeslee 

student can not have a cumulative 
deficiency. All students' cumulative 
HPDs are calculated once a year to 
check their status or to measure 
improvement of a deficiency so they 
do not encounter trouble at gradua
tion time. 

Under the old system, a 
cumulative Coefficient of Comple
tion was calculated each quarter. * 
This often caused problems for a 
student who has a low C.C. as a 
result of dropping some classes in 
previous quarters. Erven with 
improved grades, the quarterly 
calculation of the cumulative C. C. 
would keep the student on academic 
probation until his or her cumulative 
record improved. Because the 
cumulative HPD is calculated only 
once per year, the threat of academic 
probation due to past performance is 
less frequent than under the old 
system. 

On close inspection, the HPD 
appears to take a harder stance on 
students who earn just passing 
grades, but at the same time gives 
better students more leeway. Under 

* 

C.C.= 
credits completed with A,B,C, or S 

credits enrolled in after six weeks 

the two-record system, students 
could have a 'C' average and drop 30 
percent of their classes each quarter 
and stay off probation. With the 
HPD system, a 'C' average will 
result in an HPD of zero, causing any 
classes which are dropped to result 
in a negative HPD. On the other 
hand, students with 'A' averages 
could conceivably drop 50 percent of 
their classes and still maintain a 
cumulative HPD of zero. Under the 
two-record system, this would result 

in a cumulative Coefficient of 
Completion of less than 70 percent, 
resulting in academic probation. 

One feature of the HPD system is 
the inclusion of the 'N' grade in the 
calculations to determine academic 
probation and graduation. This 
inclusion is in response to faculty 
concern about scholastic standards 
as reflected by Paul Cartwright, the 
Institute of Technology's Assistant 
Dean for Student Affairs. ''The 
University," Cartwright said, "has 
probably tended over a period of 
years to relax its standards and now, 
in I. T. at least, we think it's time that 
these things get turned around. 

''The HPD puts us back in line 
with the type of standards other 
universities have. We're in a bit of a 
position here where the GPA at this 
University does not have the signifi
cance it once did, particularly in the 
2.0 to 2.8 range. 

"We are one of two engineering 
schools in the whole United· States 
where the 'N' is not used in the 
grade point calculation. While we 
can't change the grade point calcula
tion because that's an all-University 
matter, we can set whatever criteria 
we want for probation and gradua
tion. So, we have set an HPD on 
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which we do count the 'N'." 
As a continuation of the effort to 

make the student more responsible 
for the grades he or she earns, the 
'S' grade is given a point-worth as 
explained by Dr. John Clausen, 
Director of Lower Division Programs 
in I. T.; "At first we were not going 
to include the 'S' in the HPD and I 
felt that we should. Then the 
argument comes up: why only two 
points for the 'S'? I feel that's the 
only way we can actually evaluate it. 
I would encourage the student to 
take all courses for a grade if he feels 
that he can do the work.' ' Indeed, it 
appears that students have nothing 
to lose concerning their HPD by 
taking a course for a grade. Accord
ing to Dr. Clausen, ''This policy also 
allows the student to repeat a course 
in which he received a 'D' or an 'N' 
grade. And then only the last grade 
earned will be used in computing the 
HPD.'' 

The 'W' is treated differently 
under the new HPD system. As 
usual, dropping a course within the 
first two weeks of class has the same 
result as never registering for the 
course. After the second week and 
through the sixth week of classes, 
withdrawing from a course will result 
in a 'W' on the student's transcript, 

John Clausen 

Winter I 

but it will not be calculated in his or 
her HPD. After the sixth week, a 
'W' will appear on the student's 
transcript if he or she drops a course, 
and it will be treated as an 'N' in the 
HPD calculation. The 'I' will be 
treated as an 'N' in HPD calculations 
to prod students into completing 
their course work quickly. 

The HPD is not a unique system. 
While visiting the University of 
Michigan last summer, Dean Cart
wright discovered their use of the 
system. Examination of 20 major 
engineering schools revealed wide
spread use of some form of the HPD. 
This prompted Dean Cartwright into 
suggesting the use of the system in 
I.T .. ''There is a concern University
wide with the two-record system. 
We think in many cases it has misled 
the student. It's misrepresentative 
of the situation. Obviously it isn't 
such a major boon to mankind or it 
would have been adopted by other 
universities," he said. 

What will the HPD mean for the 
I.T. student? "We don't know 
exactly what this is going to do in 
terms of the numbers of students on 
the probation list, whether it will be 
more or less,'' admits Cartwright. 
"We have the feeling that it's going 
to be much simpler for us and maybe 

Paul Cartwright 

simpler for the student.'' 
When the results of the HPD 

system begin to show, the number of 
students on academic probation can 
be adjusted by setting margins on 
the size of the deficiency needed to 
put a student on academic probation. 
It's even possible a student will be 
able to have a small negative HPD 
one quarter and not be put on 
academic probation as long as he or 
she doesn't have a poor cumulative 
HPD. 'We will probably, at the next 
meeting of the Scholastic Standards 
Committee, recommend that there 
be some sponge in the probation 
level at which the student is not 
subject to being dropped," assures 
Dean Cartwright. 

With all technicalities laid aside, 
Dr. Clausen describes the primary 
objective of the HPD and academic 
probation as a means to encourage 
students who are not doing well 
academically to seek help from their 
advisors. Dean Cartwright sums up 
the philosophy the best. ''It should 
not be too hard for a student to get 
himself off academic probation in a 
hurry. If he can't, it may well be that 
he shouldn't be in I. T. We try to do 
what's best for the student in the 
long run, whether he thinks so at the 
moment or not.'' [] 

7 



I 
• • 

II 

I 
_ It is no secret that women engineers are rare. After all, tradition decreed 

engineering a "male career" and women who considered it, unfeminine and 
unqualified. Ridiculous? Women I.T. students, who constitute 9.4 percent of the 
University's I.T. students, and graduates prove it so every day. Among three of the 
University's women I.T. graduates who are locally employed are Margery Brimi, 
Eileen Freeborn and Jane Rothman. by Mary Klein 

argery 
rimi 

argery Brimi,5l,graduated from 
I.T. in 1946.As a freshman she 

attended the College of Science, 
Literature and the Arts (now CLA) 
for a year before deciding upon 
engineering. Sipping tea in her 
home at 324 7 East Lake Calhoun 
Blvd., Minneapolis, she relates her 
experiences. 

''When I transferred to the 
Institute of Technology everyone had 
a nervous breakdown at the Univer
sity. I took an enormous battery of 
weird little tests then." The tests, 
she added, were not required fc _-the 
guys. ''They just thought a woman 
interested in I. T. was neurotic. They 
told me I would be unhappy--1 
wasn't. People dramatize things like 
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that more than they deserve.'' 
And during this time Ms Brimi 

received valuable counseling. "My 
counselor said that what he thought I 
should do was to marry a rich man. I 
said, oh, so do I, but in the meantime 
I want to go to school." Finally, 
"everyone relaxed " and she be
came an I. T. student. 

In her classes professors 
sometimes made derogatory com
ments about women, "just because 
they didn't know how to cope with 
having a woman in class,'' Ms Brimi 
said. 

InMs Brimi's view, discrimination 
against women does not warrant 
dramatization or nervous break
downs. "I am extremely fond of 
men. I spent all of my school life and 
working life with them. I understand 
them and they are not being horrid. 
But they have a peculiar gallantry 
that is really prejudice. They're 
over-protective, not out of hatred, 

but they would love us to keep in our 
place. And I'm opposed to confron
tations, it would only frighten them 
and I think men are frightened 
already. Just stand there and be 
bland and sooner or later their 
problems will go away.'' 

Ms B:rimi paused to remove an 
enormous black cat which had leaped 
upon the table and leisurely lay 
down. ''After graduating from 
I.T.," she continued, "I spent a year 
taking the courses I wanted. I 
thought engineers were cheated at 
that time because they had to take all 
science courses.' ' 

Tired of school, she then traveled 
around the country visiting friends 
and relatives until she ran out of 
money. ''The obvious thing to do 
was to go to work. , I had been bored 
by the Institute of Technology and 
wasn't sure I wanted to be a 
chemical engineer so I went to work 
for a large, local advertising 
agency.'' 

Ms Brimi soon discovered that 
advertising was not for her and she 
went to work for Honeywell. She has 
been there ever since even though, 
''I:advise young people to work for a 
maximum of three to five years in 
their first job. By then you should 
have learned everything in it, and if 
you're not promoted start job 
hunting.'' 

But in staying with Honeywell Ms 
Brimi has actually not gone contrary 
to her advice. When she began 
working for Honeywell it was a 
small, developing company and it 
''expanded explosively.'' She grew 
with the changes and was constantly 
assigned new projects. "It was the 
same as changing jobs," she ex
plained. ''I think my job is great, I 
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love my work.'' 
Although the products she has 

worked on have changed, Ms Brimi' s 
job has always entailed some type of 
laboratory work. The laboratory she 
works in is a service function of 
Honeywell. ''We do a lot of analysis, 
detective work and trouble shoot
ing" she said. Right now she is 
working with plastics and adhesives. 

"When I first got my job," Ms 
Brimi recalled, ''the head of the 
laboratory said, 'You don't have a 
personality profile like the typical 
chemical engineer,' I said 'aren't 
you glad--I'd be so peculiar if I did. 
They are all men/ and he laughed. 
He had absolutely no prejudice 
against women.'' 

Women, she said, soon begin to 
define their relationships with male 
co-workers. Ms Brimi explained that 
''some women think that their sex is 
used as a weapon and a technique for 
advancement and I'll grant the 
validity of that. You use what you've 
got. But I don't think I've got much 
of that--at least I've never noticed 
anyone crazed by lust through my 
mere passing through a room. So I 
don't use sex as a weapon. And 
anyway, men don't like it much. It 
makes them neurotic.'' Once such 
relationships are defined as non
sexual, many problems disappear, 
she said. 

Ms Brimi believes the only possible 
problem that a woman engineer 
might encounter is that of balancing 
a career with a family life. She has 
been married since 1948 and she and 
her husband decided not to have 
children. ''In the beginning years of 
a child's life it's better to have one of 
the parents around most of the time. 
And then you fall out of your career 
and engineering is a difficult field to 
get back into.'' 

But, Ms Brimi emphasized that 
women have ''pragmatic, practical 
minds. They are born engineers." 
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Eileen 
Freeborn 

When Eileen Freeborn, 241entered 
I. T. in 1969 in electrical engineering, 
about one to two percent of all I. T. 
students were women, she said 
during an interview in her large, 
comfortable apartment at 1919 E 
Monroe, Minneapolis. 

She soon became accustomed to the 
''jokes'' professors and teaching 
assistants would make ("I'd tell you 
this story, but there's a lady in 
class ' '). What did bother her, 
however, was the camaraderie 
among male students who usually 
ignored the women in their I. T. 
classes. This meant that when she 
was the only woman in a class, she 
often sat alone. 

However, ''there are popular 
misconceptions,'' she said. For 
instance,''Women may find themsel
ves thinking, I'm working hard yet 
having a hassle in this class because 
I'm a woman. But other students are 
having just as much trouble--you just 
don't realize it .. '' 

Upon graduating in the spring of 
1973, Ms Freeborn had three job 
offers and accepted the one from 
Honeywell in July. Ironically, she 
discovered that the pressure on 
Honeywell from Federal affirmative 
action programs may have helped 
her get the job, but it also created 
problems. "At Honeywell, you knew 
they had to give you the job, and no 
matter how good you were, you did 
not know if you got the job because 

of your qualifications or because you 
were a woman.'' Furthermore, 
fellow employees are sometimes 
under the misconception that women 
and other minorities get special 
consideration, such as larger sala
ries, she said. 

Because of her experiences at 
Honeywell, Ms Freeborn advises 
I. T. women students to be cautious 
during job interviews. ''If you feel 
that you're getting the job only 
because you're a woman, and it's 
probably because of something the 
interviewer said or implied, it might 
mean that when you get to the job 
the other employees will feel you 
have not been hired because of your 
qualifications. You have to work 
harder than anyone else to prove that 
you are the best qualified person for 
the job." It can be a discouraging 
experience, she added. 

Although Ms Freeborn feels that 
her job at Honeywell ''was good 
training, it looked as if I'd be in 
training for two or three years.'' 
When a friend told her in August 
about two job openings at Cardiac 
Systems Inc. , she applied along with 
10 other people. 

Because Cardiac Systems do not 
handle government contracts, they 
are seldom scrutinized by federal 
agencies and, therefore, "I knew I 
got the job because I was qualified, 
not because I was a woman. That 
felt good,' ' she said. 

Ms Freeborn enjoys the 
personalism of a small company-
Cardiac Systems has about 180 
employees--and she is working with
in the field she prefers--biomedical 
engineering, a field that is difficult to 
enter, ''without experience or a 
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masters degree,,, she said. 
''Because Cardiac Systems is a small 
company," she noted, "it can't 
afford the burden of training some
one.'' 

Now, instead of evaluating designs 
of other engineers, she has her own 
design responsibilities and does 
development work. There are four 
engineers and five technicians in her 
department, but usually she works 
alone. "That's one nice thing about 
engineering, you're treated as a 
professional,'' Ms Freeborn said. 
''You choose your own lunch breaks 
and keep your own time sheet. They 
assume you are a responsible 
person.'' 

In her job, Ms Freeborn is working 
on two projects. One is an external 
device that will be able to program a 
pacemaker once it is implanted. The 
other project is the development of 
the company's first external pace
maker. If all goes well, both devices 
will be marketed next September, 
she said. 

Although Ms Freeborn's future 
plans include marriage, ''After I'm 
married I intend to keep working 
until I have children. I. don't think 
my career is more important than my 
children would be and I feel I'd be 
more useful at home.'' 

Because ''engineering is a difficult 
field to catch up on, ' ' she plans to 
stay in contact by taking contract 
work at home after she quits her job. 
''Contract work is about the only 
part-time work available in the 
engineering field,'' she explained. 

But her current plans are to 
continue working for Cardiac Sys
tems. ''The company is growing fast 
and I can grow with it. It's an 
exciting job," she said. 
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Jane 
oth an 

discriminate against them.'' 
In contrast to a few overly attentive 

professors, Ms Rothman said that her 
male I. T. classmates usually ignored 
her. ''The idea that some people 
have that women go to I. T. classes to 
meet guys--well, there are not that 

For Jane Rothman, a profession many interesting guys in LT. Guys 
that offers "a cross between the best in CLA date all of the time, but not 
of everything" is industrial engi- the guys in engineering. Most of 
neering. "It's using a lot of math them wouldn't even know a girl if 
and statistics, and it's working with a they saw one,'' she rallied. One 
lot of people, but it's a very exception, however, is Wes Mar
technically oriented field,'' she quette whom she met as a freshman 
explained during an interview in her during her first day of class and 
cheerful office at St. Lukes Hospital married in her senior year. 
in St. Paul. "The worst time I had in school," 

Because LT. does not offer a she said, "was during job interview
degree in industrial engineering,Ms ing. I wouldn't wish that on 
Rothman majored in mechanical anybody. That is where the greatest 
engineering with an industrial engi- amount of unspoken discrimination 
neering option. She graduated from occurs." 
LT. in December of 1974 at the ripe Ms Rothman went to 14 different 
old age of 22. interviews and ''Half of the compan-

Being the only woman in about ies didn't even bother to reply," she 
one-third of her I.T. classes posed said. ,, 
few problems for Ms Rothman. But Her most memorable job interview 
she vividly remembers one upsetting experience occurred when she and 
episode that occurred early in her-- her husband, also an engineer, 
college career. She was singled out interviewed with a large, local 
by a professor of her physics company. 
recitation group who continually ''This company had jobs listed. 
asked her questions. ''But after the Usually it's the policy of these bigger 
final exam,'' Ms Rothman recalled, companies to just interview and get a 
"I was walking down the hall and he bunch of people. They don't have 
came up to me and apologized for specific job listings that they are 
doing it. He said, 'I just wanted to trying to fill, especially if they have 
make sure that you learned the lengthy training programs. They'll 
material real well.' He was really take a bunch of people, run them 
concerned, but I had taken it through their training program and 
completely the opposite way. then decide who's best for each 

"I think that a lot of professors position they have open," she 
have felt that way. They are so explained. 
conscious of NOT discriminating Ms Rothman told the company's 
against women that they over interviewer exactly the type of job 
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she wanted and ''He said, 'sorry, the 
only job we have is working with 
steam turbines in Colorado.' Well, I 
don't like steam turbines, I hate 
them with a passion and I didn't 
want to work with them.'' 

A half hour later her husband 
heard a different story from the same 
interviewer. ''They just happened,'' 
Ms Rothman said disgustedly, ''to 
have this beautiful project engineer
ing job in Bloomington that was 
open. It was everything that I was 

Rothman as the industrial engineer. 
She describes her job as "special 

projects because I don't routinely do 
anything. I come on Monday 
morning and I don't usually do 
anything that I ever did on a Monday 
before.'' 

A good deal of her work involves 
statistics. For instance, upon 
request for help with an evaluation of 
productivity by another department 
in the hospital, Ms Rothman's 
department ''runs through a basic 

engineers, I. T. women students, Ms 
Rothman relates the following exper
ience. ''I think that the best thing 
that women in I. T. can do is to get to 
knvw some of the other women. It 
really ·helped me a lot to be able to 
know that what I was experiencing 
wasn't different than what they were 
experiencing. ' ' 

It is important for women to help 
other women, Ms Rothman said. 
''There are a lot of women who like 
to be loners," she noted, "and I 
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looking for, just really, really nice. 
So they offered him a job which they 
had just told me didn't even exist. 

"I told Wes that over my dead 
body was he going to take that offer. 
I didn't file a complaint about it. I 
wish now that I had.'' 

As a capstone to this particular 
experience, the company later offer
er her the job after her husband had 
turned it down. ''I told them I 
wouldn't consider it.'' 

A few weeks after Ms Rothman 
graduated she was offered a job with 
United Hospitals Inc. where she had 
formerly worked as a secretary while 
attending the University. Now she 
became their in-hospital industrial 
engineer. ''There are very few in
hospital industrial engineers in the 
whole Twin Cities area, so getting 
the job was really a stroke of luck," 
she said. 

When asked what type of work an 
engineer does in a hospital, Ms 
Rothman retorted, ''Anything she 
wants.'' 

Her department, which serves 
both the Miller division and the St. 
Lukes division of United Hospitals, 
consists of the director of manage
ment engineering and data proces
sing, a systems analyst and Ms 
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Men Women 
Avg. $ Avg. $ Avg. $ Avg. $ 

No. Offers Offer No. Offers Offer No. Offers Offer No. Offers Offer 
1974-75 1974-75 1974-75 1973-7 4 1974-75 1974-75 1973-7 4 1973-74 

198 1,074 251 960 8 1,071 12 994 
2,518 1 '196 3,281 1,042 162 1,197 129 1,033 
2,540 1,064 2,933 967 68 1,098 91 971 
2,925 1,080 4,481 986 61 1 '116 87 1,001 

625 1,079 1,081 978 40 1,089 42 1,015 
3,146 1 '122 4,564 1,001 63 1 '128 68 1,004 

286 1,134 441 1,003 20 1,098 18 1,015 
557 1 ,011 611 934 11 1,051 12 900 

program with them, finding out how 
they operate and converting that to 
some type of measure,'' she said. 
This information is used by the 
department as ''a thermometer or 
thermostat.'' It alerts the depart
ment to unaccountable fluctuations 
in productivity and efficiency. 

One of Ms Rothman's current 
projects concerns the vacating of 
Miller Hospital and the renovation 
and extension of St. Lukes Hospital 
which will house -Miller's patients. 
Her department must submit a 
Certificate of Need to the State 
Board of Health in order for the 
hospital to obtain permission to 
build. 

Ms Rothmanfinds her job exciting 
and intends to ''work my entire life'' 
as well as have children. ''I 
definitely think that a career and 
family go together," she said. '~I 
strongly believe that the children 
who grow up a little more indepen
dently of their mother will probably 
do a lot better later. 

''I enjoy this kind of work. I don't 
get the same satisfaction out of baby
sitting and housework. I couldn't 
give up some kind of mind-chal
lenging work like this, ' ' she stated. 

For potential professional women 

think that causes a problem for it 
gives some women the attitude that 
'I made it by myself so let other 
women make it by themselves.' 
This makes it difficult for the women 
who are looking for role models." 

Ms Rothman believes that ''just an 
awareness of the problems that other 
women have would help everybody-
them, other students, the faculty and 
anyone who has any contact with 
women.'' 0 
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UNIVERSITY OF MINNESOTA School of Public Health 
TWIN CITIES 1325 Mayo Memorial Building 

Minneapolis, Minnesota 55455 

Dear Sirs: 

I am writing this letter on the behalf of ------, a student 

presently enrolled in the University of Minnesota Institute of 

Technology. ------, who has been absent from class recently 

has asked me to explain his plight. 

Last Wednesday, as --- was walking home from the Engineering 

Library, he noticed smoke pouring from the window of an apartment 

building. Disregarding his own safety, rushed into the 

burning building and rescued a total of 132 orphans and widows 

before being overcome by smoke and falling down six flights of 

stairs. Discovered by a fireman who accidently dropped a fire ax 

on him, was placed in an ambulance which unfortunately 

collided with a cement mixer on the way to the hospital. 

I assure you that --- has been most anxious to return to 

class. In fact, we have had to pummel him into unconsciousness 

several times to convince him to remain in the hospital until 

he feels better. 

I hope that this explanation will clear up any questions 

about --- attendance during the last week. 

Sincerely, 

HEALTH SCIENCES 



First Place Winner by Jeff Eckland 

"In a secret compartment located on Phobos, one of the Martian moons, 
something had been found which would rock the very foundations of the civilized 
world. Tucked away in such a remote area as it was, I had a feeling from the 
beginning that man was never meant to discover such a thing. Or, if he did, he 
would never be capable of fully understanding it ... " 

The spacecraft revolved in slow 
motion, revealing a sight which 

has never ceased to thrill me. 
Through the porthole the ·horizon of 
Mars, a slim crescent, slowly 
became visible. Sitting alone in the 
dusky passenger cabin, it appeared 
to me as if a huge eye were opening 
and I chuckled at the thought. It was 
a very strange eye, a deep red in 
color' with no discernible pupil. 
Above the horizon the hazy atmos
phere gave way to the velvety 
blackness of space and its familiar 
pattern of stars. As the light became 
stronger, the stars gradually dimin
ished. Soon the bulk of Mar's 

· landscape completely dominated my 
field of view. Although these were 
familiar sights, I have always found 
them breathtaking. The mysterious 
mission I was on certainly added to 
my excitement; ever since leaving 
Earth I had been filled with a 
strange, inevitable anxiety. 

My name is Ray Talbot. I am a 
space engineer, and more specifi
cally, a specialist in hibernation. 
Hibernetics is the 'title of a relatively 
new science, which concerns itself 
with an aspect now· considered 
essential for long space voyages. 
Within the confines of a coffin
shaped device, called a hibema-
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culum, astronauts can be put into a 
deep sleep, a process very similar to 
the hibernation of certain animals on 
Earth. This conserves large amounts 
of food and oxygen supplies, and 
also relieves a great deal of boredom 
experienced on long journeys. My 
job is doing research on such 
systems and designing new equip
ment. 

When I left for Mars two months 
ago, the new discovery was top 
secret; only a chosen few knew 
anything at all about it. It was said 
to be the biggest discovery in the 
history of space exploration. 
Nevertheless, I found it hard to 
believe that it could be as shattering 
as the one made back in 1992 when 
the first manned expedition landed 
on Mars. From that mission we 
learned Mars had been inhabited by 
intelligent life and was once the 
home of a mighty empire. It had 
encompassed the entire Solar Sys
tem. There was even evidence of it 
having sent expeditions to the stars. 

Of course it no longer exists. 
Nearly two-thousand years ago 
something of a cataclysmic nature 
occurred. The flourishing civiliza
tion was completely destroyed. 
Scientists to this day don't know 

exactly what happened, although 
there are several theories. My 
favorite one states that the Martians 
brought about their own downfall 
during a nucl~ar war. The planet's 
surface shows unmistakable signs of 
nuclear activity in the form of huge 
craters. Detailed speculation on this 
is useless, for it is quite impossible 
to guess the motives of an alien 
culture. Whatever happened, they 
are now gone. There is no longer 
any trace of life in the great cities 
located entirely underground. 

I have often wondered if the 
destruction had anything to do with 
the two Martian moons; they were 
proven to be artificial not long ago by 
the Simon expedition. They had not 
been used as space stations but were 
curiously disguised as real moons. 
No one has been able to give a satis
factory answer as to why. Actually, 
the Martian moons have been a 
subject of scientific controversy for 
hundreds of years. They are the only 
moons in our solar system which 
orbit faster than their host planet, 
and they are only a few miles in 
diameter. This makes sense only if 
they are hollow, which we now know 
for a fact. But scientists are still 
perplexed as to what their real 
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purpose was. 
I eventually abandoned thinking of 

these problems. It was almost time 
to land and I wanted to view the 
maneuvers. I had not yet taken the 
beauties of space travel for granted 
and I had. no desire to start. 

Four hours later I had forgotten 
all about space travel. After landing 
I attended a briefing. What I learned 
left me absolutely stunned. 

In a secret compartment located on 
Phobos, one of the Martian moons, 
something had been found which 
would rock the very foundations of 
the civilized world. Tucked away in 
such a remote area as it was, I had a 
feeling from the beginning that man 
was never meant to discover such a 
thing. Or, if he did, he would never 
be capable of fully understanding 
it. We were alert for hoaxes; but 
soon there was no doubt. A hiberna
culum of an unknown type, definitely 
not from earth, had been uncovered 
with what could only be a member of 
the lost race of Mars inside. 

The implications of this, to say the 
least, were tremendous. If we could 
successfully awaken the being and 
communicate with it there would be 
no end to the possibilities. High on 
my list of priorities was learning the 
secret of Mars, although the scien
tists I had met were mainly inter
ested in gaining as much scientific 
knowledge as they could. What we. 
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art work by Jay Anderson 

all failed to realize, however, was the 
simple fact that we would be able to 
delve into the past. We would soon 
learn that there are certain things 
mankind is better off not knowing 
about; even if only for the sake of its 
own ego. 

Since I am a specialist in 
hibernation, I was called on to help in 
the awakening of the Martian. I 
supervised a group of several tech
nicians, all of very high caliber. Our 
instructions were to awaken the 
Martian in as safe a manner as 
possible, in as much time as we 
deemed necessary. We were not to 
take any chances. 

There were several empty 
hibernaculums besides the one I was 
especially interested in. By studying 
these I became acquainted with the 
Martian methods of hibernation. In 
terms of the basic principles invol
ved, there was a remarkable parity 
between our two technologies, al
though their machinery was far 
superior. Many weeks of tedious 
work were spent examining the 
multitude of parts in the hibernacu
lums. I wanted to know exactly what 
made them tick. 

The Martian was very interesting. 
He appeared to be of a stock similar 
to that of the human race and male. 
He was larger than most men of 
Earth massively built, with a head 
full of long golden hair. His 

complexion was very dark and his 
face, even in sleep, seemed to 
demand respect. 

Midway through our seventh week 
of work all was ready for the final 
steps. As per instructions, several 
officials of high rank were sum
moned to be present. Security 
guards were also on hand in case the 
Martian had a hangover from his 
long slumber and decided to take his 
feelings out on us. For obvious 
historical purposes, complete docu
mentation of the event was arran
ged: video tapes and recordings 
were to be made in great profusion. 

Everything proceeded smoothly; 
the correct switches were pulled and 
buttons pressed. Since we knew 
next to nothing about the Martian's 
metabolism, we could not be sure if 
his vital signs were normal or not. 
But, as his chest began to rise and 
his eyes to open, we knew we had 
succeeded. 

In ten short minutes the Martian 
was completely aware of his sur
roundings and sitting up examining 
us curiously. He was dressed in a 
tunic of dazzling white with a thick 
black belt around his waist--a very 
imposing sight. His sheer physical 
size and flowing golden hair, com
bined with what we could now see as 
fiery eyes, made many people 
present uncomfortable. I myself felt 
only a great sense of awe. An inter-
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minable length of time followed in 
which nothing was said or done. 

The 1 Martian was the first to break 
the silence. His deep resonant voice 
filled the entire room. It was not 
harsh, or even loud, but seemed to 
permeate the room due only to its 
magnificent quality. He spoke in 
ancient Greek. It was as simple as 
that. The hoard of interpreters on 
hand were amazed; they had been 
expecting some weird Martian gib
berish. There were no major 
problems in understanding him. 
Besides, everything he said could be 
studied at leisure from the translated 
tapes. 

What surprised us the most, 
however, was that he seemed to 
know exactly who we were and acted 
as if he had actually been expecting 
us for a long time. He spoke in a 
dilatory manner, as if he were 
chosing his words with the utmost 
precision. He made it clear from the 
beginning that he would not divulge 
any scientific information, but would 
only relate the story of his people 
and the circumstances leading to his 
present situation. 

We soon realized that this was all 
there was time for; his vital signs 
were fluctuating rapidly and he 
would not live much longer. The 
Martian brushed this off as if it were 
a matter of minor significance. He 
explained that the body had a limit 
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as to the amount of hibernation it 
could endure; and since he had been 
asleep for nearly twenty-five hun
dred years, he had not expected to 
live that long. He added rather sadly 
that it no longer really mattered 
anyway. 

He then told us his story, 
completing it just before he died. 
We did not understand all the details 
at first; but after studying the 
recordings, we knew we had one of 
the greatest historical accounts of all 
time. I shall attempt to relate it as 
best I can. 

In his time the Martian had been a 
distinguished anthropologist. He 
was the leader of a scientific 
expedition which studied ancient 
civilizations on Earth around five 
hundred B.C. His crew was similar 
to the anthropologists who studied 
primitive races in New Guinea during 
the twentieth century. Mars had 
studied Earth for centuries and 
never interfered in any way with our 
ancestor's affairs. This was their 
policy with all alien cultures. It even 
pertained to us in the form of the 
Martian's refusal to answer the 
scientist's questions. "You can only 
truly learn from experience,'' he 
would reply. 

The Martian and his crew were in 
Earth orbit when the Aeolarions 
arrived. The Aeolarions were an 
alien race from another star. They 

were far from benevolent, as super
ior races are often theorized to be, 
for they started an all-out war 
against the Martian Empire. The 
Martians never knew their motive. 
The invaders were a warlike race 
who, it seemed, fought merely for 
the joy of conquering. 

The solar war raged for only a few 
weeks. The Martians never had a 
chance against what they soon 
realized were the far superior 
weapons of the Aeolarions. The first 
act of war was directed against a far 
flung Martian colony on one of 
Saturn's moons. The base and entire 
moon were literally shattered by a 
terrible weapon, the debris of which 
still orbits today--in the form of the 
magnificent rings of Saturn. 

The Aeolarions gradually worked 
their way sunward\ destroying 
everything in their path. Mars, we 
learned, once had a sister planet, 
just as Venus is sometimes referred 
to as the sister planet of Earth. But, 
like the Saturnean moon, it was 
destroyed with all its peoples. Its 
debris still tumbles through the 
depths of space. Today it is known 
as that familiar cosmic junkyard, the 
asteroid belt. 

Eventually the invaders reached 
Mars itself. The Martians struggled 
desperately for victory, or, if all else 
failed, at least an escape. In a 
brilliant plan of deception, the 
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Martians hoped to hide a select 
portion of their race for future 
regeneration. This was to be accom
plished by disguising two stars hips, 
at the time under construction, as 
natural moons. They would then be 
cached with the best products and 
people Martian ingenuity and the 
planet could provide. But the 
invaders weren't fooled. The plan 
was only successfully carried out 
through the disguising stage before 
the aliens intervened, snuffing out 
the Martians last hope for survival. 

Almost the entire Martian race 
was either wiped out or taken 
prisoner, the exceptions being our 
Martian friend and his fellow 
scientists orbiting Earth. Because 
they were quite human in their love 
of life and instinct for survival, they 
did not return to their home and help 
with the struggle, for they knew it 
was futile. There was no doubt that 
if they returned they would eventu
ally either be killed or sent to the 
Rigolos--the terrifying Aeolarion 
prison ships where an unknown fate 
awaited the victims. So they broke 
their intersolar law of non-interfer
ence with aliens, and landed their 
spacecraft on the Greek mainland. 

The Aeolarions gave Earth and its 
thriving cultures only a cursory 
glance and left it alone. Perhaps 
they were saving us for a more 
exciting and challenging future 

Winter I 

conquest; in which case we better be 
on the lookout for their return. After 
pillaging Mars, they left as myster
iously as they had come. 

While on Earth the Martians did 
contact our race. Our Martian 
seemed strangely reluctant to dis
cuss in any detail what exactly 
happened. He would only say they 
''created quite a mess.'' Apparent
ly, they were not too successful in 
explaining who they were or where 
they came from. After staying for ''a 
period of time'' they decided it 
would be best to return to their 
desolate planet. 

When they returned to Mars, the 
small group decided it would be 
hopeless to try to regenerate the race 
with such small numbers. The odds 
were against success. The group 
had two remaining alternatives. 
They could sneak lback to Earth, 
mingle unobtrusively with Earth
lings, and live out their lives; or they 
could go into hibernation, returning 
to Earth when man was advanced 
enough to understand them. Our 
Martian, the leader, was in favor of 
the latter choice, but he was alone in 
his views. Rather than risk a poten
tially disasterous confrontation, the 
leader agreed to let everyone go 
their separate ways. If no one would 
join him he would stay alone, hoping 
someday to be found by some future 
Earth civilization. Thus began his 

lonely vigii, circling endlessly 
:around the mother planet on a 
: strange, derelict spaceship--waiting 
for a rendezvous which time alone 
could determine. 

This concluded the basis of his 
narrative. It has some startling and, 
indeed, rather frightening implica
tions. Historians will be pondering 
for the rest of time the influence the 
returning Martians must of had on 
Earth's development. How many of 
the traditional great minds and 

. developers of human thought were 
actually Martians--or descendants of 
Martians? 

Many intriguing theories will 
surely arise, but we are absolutely 
sure of one set of legends which the 
Martians originated. I understand 
now why the Martian was so reluc
tant to talk of his first contact with 
Earth. He was actually ashamed and 
very sorry to reveal his secret, for he 
must have realized the magnitude of 
his influence. I know all this for a 
very simple reason. In his last 
breath the Martian told us his name. 

I know I will spend the rest of my 
life wondering over this 1revelation. 
How many men worshipped that 
name, how many armies fought and 
how many men died, just to please 
his every whim? Did history change 
for the better, or for worse? We may 
never know. All we can do is 
wonder. 0 
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Department of Biotics 
To: Commissioner of Science 

From: Dr. J esso-Kark 

Dear Commissioner: 

Dr. Jesso Kark, 
Director 

Recently, Zimbrok the Explorer sent three small, intelligent 
humanoid beings to us for study. He found them in great numbers 
in the lower spiral of our galaxy on a planet called Earth. 
He anticipat~d a valuable cultural exchange between our two 
societies and hoped that through careful analysis of the three 
specimens we would be able to determine all their wants and 
needs before the arrival of a larger shipment which he was 
preparing. 

They arrived exactly two days ago in one of Zimbrok's 
robot ships with the following messa-ge: "Their metabolisms 
differ from our own because of the fact that they require 
a substance called 'water', the molecule which is two atoms 
of hydrogen and one atom of oxygen." Since the journey from 
that region of space takes thirty years, the specimens arrived 
in a state of suspended animation. They had been frozen so as 
to avoid the necessity of sending large quantities of supplies 
to sustain them during the long flight. This is normal procedure. 

But as usual, Zimbrok had not supplied us with the necessary 
amount of information. You may recall how two years ago he sent 
us two Gambonian Dug men with the message: "They obtain great 
pleasure from contact with our species." We still regret the 
loss of our associate Dr. Balluc-Thun who was eaten alive when 
he entered their cage. 

At any rate, I decided to take personal charge of the study 
of these three humanoids, realizing the importance of any contact 
with intelligent alien life forms as well as the inadequacy of 
Zimbrok's instructions. 

He was correct about their size, as they appear to be no 
taller than a child. We also were confident that he was correct 
about their need for water since we detected large amounts of the 
substance in their bodies. We had some trouble finding this 
substance, for it is scarce in this part of the galaxy. We 
finally had to turn to the Ministry of Physics for help and they 
were able to duplicate it with their reactor. However, a number 



of important questions remained unanswered. What sort of 
materials do they consume to provide energy? We hoped that they 
would be able to answer this question after they were revived. A 
more immediate question which we had to answer was, at what 
temperature do they live? 

The only clue we had for the solution to this question was 
water. As it is found inside their bodies, I determined that we 
had to find a temperature at which this substance was in its 
natural state - from their perspective. You see, at 283.3 degrees, 
water is solid. At 641.9 degrees, it is vapor. And inbetween 
these levels it is a liquid. I resolved to follow the advice of 
"the father of science", Ablon Due, who had said "If you make a 
mistake, try something different." I would revive each ·of the 
specimens separately, and hope to learn from each mistake, if we 
happened to make any. 

The first humanoid was taken out of the cargo ship and placed 
in the survival chamber we had constructed. This would enable us 
to control all conditions precisely. Then we set the atmospheric 
temperature at 283.3 degrees. My feelings were that since their 
bodies were solid, the water inside them should also be solid. 
Unfortunately, when we raised his internal temperature to this 
level (suspended animation temperature is minus 656 degrees) there 
was absolutely ·no response in the specimen. 

Therefore, still maintaining our thoughts that all we had tb 
do was find the temperature at which water is in its natural state 
on their planet, two options were available to us for the next 
specimen. I decided that we should choose 641.9 degrees, for it 
seemed logical to go to the opposite extreme of our first attempt 
and be able to compromise between the two if we were wrong again. 
We set the temperature at this level and revived the second 
specimen. This time there was a response. The humanoid stood up, 
in a dazed state, and made an audial effort to communicate. He 
began to move about quickly, flailing his arms while constantly 
trying to communicate. After 27.6 seconds he collapsed and his 
life-functions terminated. 

Although I was disappointed that this creature had not lived, 
I was generally satisfied with the results. At least we knew now 
that the creatures had not died while in suspended animation. I 
also came to the conclusion that the temperature was definitely too 
hot, for living·things move more rapidly when over-heated just as 
molecules do, so I was sure that 460 degrees would be correct. 



I will describe in detail what happened when we revived the 
third specimen. 

He got up slowly and waved his arms rapidly for a few moments. 
Then he looked about and moved in the direction of the window 
through which I was observing him. He pressed himself against the 
pane and made an effort to communicate, less frantically and loudly 
than the previous specimen, which led me to believe he was calmer. 
Then his life-supporting organs began to slow down. I assure you, 
Commissioner, that every effort was made to keep him alive. I 
fluctuated the temperature hoping to hit upon one which was accept
able to him, but to no avail. After 129.6 seconds he was dead. 

I need not tell you how disappointed we were. Obviously we 
were missing some vital information. Zimbrok's comment that 
"their metabolisms differ from our own because of the fact that 
they require a substance called water" was not enough. However, 
I don't want to blame Zimbrok for our lack of success. I would 
merely like to assert that he is at fault. 

For what it is worth, Commissioner, I have formulated an 
opinion which I think should at least be considered before the 
arrival of the larger shipment. I think it is possible that the 
humanoids are not meant to live in this substance called water, but 
instead consume it. They may even be oxygen breathing creatures 
like ourselves. 
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(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technological skills of 
a high order, inspiration, and extraordinary 
imagination. 

They fill exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists, 
technicians, sales representatives, assemblers, 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. But maturity and experience 
are present, too. Many of those in on the 
beginning of Univac are still found in management 
research, the laboratories, the field, the offices 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 
the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 



'' ... our society is monitored by the computer, Wes-World Efficiency Systems. 
It was programmed by scientists to acknowledge human emotion and logic and 
sentiment and humanitarianism and morals and ethics and etc., but mostly it was 
programmed to be efficient. 

he sure has been here a long 
time.I've been here for about 13 

years now, and she was here a long 
time before I came to work here. 
She's the crazy lady up in Room 
Z110, on Mod 8. I don't know how 
old she is. Nobody does. Her sensor 
was put in when she was already an 
old lady. So we don't know when she 
was born. I guess her papers never 
made it through The Transition. 
Some of the older nurses say she's 
about 130 or even 150. To me she 
looks like she's only about 50 or {5 
maybe, but then they all look like 
that, most of the ones that are in 
good spirits, anyway. When I go in 
and talk to her on my rounds, 
sometimes, when she hasn't taken 
the time to make herself up, you can 
see the stitch marks by her chin, you 
can see that her skin is wrinkling 
again by her eyes and the bags are 
starting to come back. Her hair is 
starting to thin and sometimes when 
I help her bleach her hair I can see 
the transplant scars in her scalp. 
Her hands still look nice, though, but 
up by her wrists you can see how 
stretched the skin is. You can tell 
she has had every operation in the 
book to keep her looking young. You 
can just tell. She knows the game. 
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Staying young looking makes her 
think she still is young. She knows 
how to work all the chemicals to help 
her. She won't kick off. She just 
won't sign off. 

This place that I work in was 
started in the 1980s. It is a giant 
health unit complex just for the aged 
or senile. The government started it 
when social security went bankrupt. 
It is more efficient. It is a giant 
building, almost self-supporting, but 
government subsidized. It is like a 
city full of old people, except for us, 
the health care technicians, we""re 
not old. Old people everywhere. 
The old people that won't sign off. 
Signing off is a procedure that 
people can take advantage of when 
they don't want to live anymore. 
Accidental death or death from old 
age is unknown. Suicide is impos
sible. So people have to go and fill 
out a "Sign Off" form. It's a whole 
lot of trouble, but I guess when a 
person finally decides to do it, it's 
worth the trouble. Anyway, the form 
is held for about three weeks in 
processing, and the person can 
change their mind anytime during 
that period. They seldom do. The 

form is fed into the computer. The 
computer sizes up the situation and 
sends the form back to the doctors 
telling them whether it is a good idea 
to let that person sign off or not. If 
the computer thinks that the person 
in question has a lot left to give 
to society, or that he is still capable 
of producing, or that the person is 
just getting lazy, then the computer 
suggests that the person be given 
"Psyc Ad" treatments. These are 
psychiatric adjustments to help them 
over their period of depression and 
to get them back on the productive 
road again. I can't think of one 
person that our computer has said no 
to, though, in 13 years, except one-
Helda in Z110. 

There are several of these 
buildings across the country. This 
particular center is for the artistically 
senile. That means we have all the 
old writers, authors, painters, sculp
tors, and mass media people. ·All the 
old, old worn out creators. The 
senile scientists are in Baltimore, the 
senile laborers are being phased-out 
in Miami, the senile social workers 
are being phased-in in Dallas, and 
the computer people are in San 
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Diego. We have only four kinds of 
producers left in our society. They 
mostly break down into four categor
ies: social workers and technicians, 
computer people, scientists and 
artists. That's everybody. We don't 
need anybody else. 

The reason that I said the manual 
laborers are being phased out is 
because there aren't any more of 
them. There are only a few hundred 
left in that building. The rest of 
them have signed off. Manual labor 
isn't needed anymore. Not since 
about 1990. That was when the 
computers started taking over just 
about everything. The manual 
laborers are mostly a hostile group. 
They are big men and women who 
did physical labor all their lives, and 
when that part of our society was 
phased out and put into computer 
control, they went bonkers, fast. 
Most of them aren't that old. but 
they look it and they act like it and 
they complain like they are. Most of 
them have had all the Psyc Ads they 
can take and most of it didn't do 
much good. These people weren't 
real smart to start with. The best of 
them only had a college education, 
most of them never went through the 
transition into Modulated Life Edu
cation. Most of them didn't have 
discs, or if they did, their memory 
wasn't developed enough to retain 
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the information. Most of them are 
big, brawny people and it is hard to 
make their minds forget what their 
bodies did all their lives. There isn't 
a very good percentage of "Re-ads." 
Re-ads are readjustment people who 
can go back into society and perform 
different function than they formerly 
did. Mostly "Re-ads" are smarter 
people that take to the Re-ed discs 
easily. Most of them are young, 
under 50. After that it is pretty hard 
to make the body forget what it did 
for such a long time. So, if people 
can't be readjusted or won't produce 
much, they are sent to a "Compre
hensive Care Module'', like this one, 
and that's where they stay until they 
decide it's time to sign off. It usually 
doesn't take them long to decide 
that. 

I like to go up to Room ZllO and 
talk to the crazy lady, though. She 
isn't violent or anything. Some of 
the oldies get violent when they are 
just about to decide to sign off. They 
get hostile. And scary. Some of the 
old ones are still waiting to die in 
their sleep, or they are waiting for 
something inside them to stop. 
That doesn't happen any more. 
Things will keep running indefinitely 
inside them. Everybody is hooked 
up to a Bio-Feedback Computerized 
Health Monitor. Everybody gets one 
of these little transistors in planted in 

them when they are born. It is a soft 
box in everybody's armpit. On 
ladies it is in their right armpit, on 
men it is in their left. I don't know 
why that is. It just is. The computer 
said that was the best way, so it is
the way it is. Everybody has their 
own frequency code that the compu
ter reads. All personal data is in that 
code. For ID, you just put an ID 
sensor to your shoulder and the 
computer knows if it is you or not. 
The computer also knows if you 
have had any mental or body trouble, 
knows when you were born, knows 
how much you should weigh, and it 
knows just about everything you did 
in school, when you had your last 
sexual contact, and ad infinitum. 
The computer keeps real good track 
of everybody. Anyway, these soft 
little boxes send bio-feedback infor
mation every 15 seconds to a specific 
computer and if everything is OK 
then that person is very healthy. If 
something isn't OK, then an alarm 
goes off and the Biomed Security 
force tracks you down by using 
frequency readers and you are 
apprehended and brought to a 
hospital complex where whatever is 
wrong is fixed almost immediately. 
Usually it is just a virus ray that is 
needed or a bone mend or something 
simple like that. If a heart attack or a 
crazy spell or something big like that 
comes on a person really sudden and 
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unexpected, the box puts the person 
to sleep. You get cold and you sleep 
until the Meds can get you to a 
hospital where they will fix you up. 
When a Mental Ad is indicated on 
the computer, then that person is 
taken to a Re-ad Center and 
screened and then he is readjusted. 
We don't have many crazy people 
any more. And no criminals. We 
only have sick people, and we only 
have them for a very short time-until 
they are reconditioned back to some 
kind of health. The artists, though, 
were mostly left alone on that one. 
The computer decided to let the 
artists be crazy sometimes. The 
computer was interested in what 
they could come up with when they 
were feeling crazy, so that part of 

their program was left out. The 
computer knows about the crazy 
spell, but no alarm goes off, and 
they don't go to sleep, but they are 
watched--just to make sure that the 
artists stay healthy. The computer 
doesn't want them to hurt themsel
ves .. They are watched. He watches 
their sensors. 

Anyway, about the lady in Zl10, 
her name is Helda. She is old. She 
is so old she still speaks in English 
Mod 1. Most of us now speak 
Engli 3h Mod 12, and the kids in 
school are learning an English Mod 
14. There have been lots of changes. 
I li'Ke to go up and talk to her because 
she asks me how things are now, and 
then she tells me how things used to 
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be. She tells me about the history 
she has lived through. And she tells 
me how fast and yet how slow and 
sneaky the future was in getting here 
--to the present. I guess Helda was a 
writer when she was younger. She 
gets to be crazy. 

Once in a while the doctor will 
prescribe a mood alternator for her 
because she is going off the deep 
end, and the computer can tell she's 
bonkers. But after the med wears off 
she isn't given another one imme
diately, we wait to see what she 
comes up with. We submitted a 
"Sign Off" iform for her about four 
or five years ago to see if the 
computer still· thought she was 
productive. It came back affirma-

tive. Of course, our sign off sheet 
was just a preliminary scan, we 
couldn't have gone through and 
made her sign off, she has to decide 
herself. The affirmative was very 
strange. Sometimes I think Helda 
and the computer have something 
going, like they share the same 
secret or something. It is hard to 
explain, and she refuses to talk about 
it. 

One day when I was with Helda on 
my off time, she told me about 
books. That was what writers used 
to do. They wrote books. She 
described them. They were paper. 
And you wrote them yourself. You 
made up a story and you wrote it 
down and it was bound up and 

published or sold. And if everybody 
liked your story, then you were paid 
lots of money. Reading was what 
people did with the books. Authors 
put . the letters of the alphabet 
together to form words, and there 
~ere lots of English Mod 1 words. 
When the author wrote them down, 

the reader, who had learned English 
Mod 1 code could read the book and 
understand what the writer said. It 
sounded horrendously complicated 
and very unusual. After she told me 
about books, I told her about Idea 
Comp. That's what authors do now. 
They sit down and think to the 
computer. Some of their ideas are 
nice stories, some of them make 
good programs, some are just plain 
old good ideas. Anyway, the 

computer, the Composition Compu
ter puts the ideas into thought 
patterns on a disc. It sorts the 
thought and it makes the thought 
make· sense if the author didn't do 
too good a job. The Comp Comp sort 
of edits the idea,. and if it is a good 
thought or set of thoughts it is then 
marketed to the public or to the 
group of people that would benefit 
from that set of thoughts. They put 
the disc in a Disc Player and then 
that thought is automatically :regis
tered into their minds with the 
author's name attached to that 
thought. That is because the 
computer believes in giving credit 
where credit is due, and to prevent 
plagiarism. We all have very good 
memories. Disc players are fre-
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quently connected to the memory 
part of everybody's brain. So what 
we disc, we remember. 

We don't go to school like Helda 
did either. She said she spent most 
of her life in classrooms where 
people called teachers lectured in 
English Mod 1, ~rally telling the 
students their thoughts, or thoughts 
from books and then the students 
had to try to remember them and 
make some sense out of them. Our 
schools now are just a few weeks 
long. The socialization process is 
first. Soc School takes about a week. 
All the Soc discs are given to 
students about five years old. These 
are the discs that cover social 
etiquette, mental health, physical 

hygiene and an introduction to world 
order, all the basics. Then at about 
age 15 the Know discs are intro
duced, that takes about eight to ten 
days. These Know discs are just 
basic history, math and etc. Then 
the students take an Ability Test that 
is scored and recorded by the 
computer. And each student is told 
what his best ability is, whether it is 
Comp Cop (computer security) or 
whether it is artist or social worker or 
technician; he is told exactly what his 
make-up was made for. At about age 
21 or 22 each student is given a 
comprehensive week or two weeks of 
his particular background disc set. 
Then he is given a Position and he 
becomes a Producer. My particular 
background is social welfare techni-
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dan with a specialization working 
with the senile. I don't know if Helda 
even has a specialization. I never 
ran across any of her work. I am not 
an author. Since my specialization is 
with the old and senile, I have only a 
small background in ancient lan
guage codes, but I can usually 
understand Helda's Mod 1, and I 
have a specialization in social 
behavior and some psyc but not very 
much ancient literature. My history 
is not so strong, though, and that is 
why I like talking to Hefda. Anyway, 
between all these classes the stud
ents are just allowed to be young 
adults. They can work at some of the 
lower level jobs that are left, or they 
mostly enjoy Physical Stamina ses
sions that last from five to six 

months. These sessions are to get 
their bodies in shape and help them 
to become healthy human speci
mens. We don't have athletes. Ath
letes don't really produce anything. 
So they were phased out long ago. 
Everybody is an athlete, and nobody 
is an athlete. The competition 
behind athletics was counter-pro
ductive to our social structure. It is 
pointless to work so hard just to beat 
somebody else at something. It is 
better to produce or work for the 
good of everybody, to work together 
and be happy. Sports were always 
too demoralizing--in order for some
body to win, somebody had to lose. 
That's not a nice way to run things. 

Altogether I have had about eight 
years of Physical Stamina sessions, 

but that has been quite awhile ago. 
I'm about due for another session. 
I'm getting kind of sluggish and Tm 
just waiting for my sensor to tell the 
computer that I'm fat or that my 
heart beat is too slow, and off I'll go. 

When the students are not in 
Stamina Sessions, they are at 
Entertainment Sessions. These 
sessions are just for fun. They watch 
historical pictures, or learn the use of 
the Happy Pills, or they are trained 
in the use of sex energies or lots of 
different things, fun things. Enter
tainment sessions are mostly morale 
builders. They teach us to have fun. 
When the computer first came into 
our lives, most people just worked 
and worked and worked. They didn't 

know how to have fun. Now we are 
being taught how, so that we can 
enjoy life. Sex is entertainment. We 
don't need any more babies so it is 
no longer a reproductive function. 
It is fun. We are taught in Enter
tainment sessions what to do, with 
whom; we are type casted as to what 
type of person we are, and then we 
are matched with a mate and we are 
taught different types of fun proce
dures. We no longer have rules 
about how only men and women are 
supposed to share sex energies 
together. We can mostly do what we 
want with anyone we are type casted 
with. We have women in our 
society, in a different building, of 
course, who are Population Control 
Technicians; that means they can 
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have a baby. They are an off-shoot 
of Sdeial Programming. Records of 
how many sign- offs there are per 
month are kept and then an equal 
amount of sign-ins are issued to 
these women. Sometimes there is a 
waiting list of w~omen who want to 
have babies. Usually there isn't. 
The computer picks out their mate 
and tells when the time is right, and 
just mostly takes all the fun out of 
sex, so there usually isn't much of a 
crowd hanging around the Social 
Programming office. However, it is 
a good way to get a break from your 
Position. If you are pregnant, you do 
not have to produce for the gestation 
period, so that is one positive point 
for being a Population Tech. 

Helda once asked me if in Enter
tainment sessions I had ever fallen in 
love with any of my mates. I didn't 
know what she was talking about. 

I asked her what love was and she 
sort of looked crazy again and her 
biofeedback registered confusion 
and rapid descention into depression 
(a crazy spell) so I gave her a mood 
alternator and she quit talking and 
slept for awhile. I went to the Unit 
Library and looked up ''love.'' It is 
not in our Mod 12 Word Reference 
Disc. I don't know when the word 
was phased out, but we don't have it 
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anymore. Neither do we have 
another word that Helda told me 
about, ''marriage.'' Helda was 
married. Her husband was an artist. 
He signed off about 15 years ago. 
Made a giant hassle out of it, too. 
He kept hollering about ''Do not go 
gently into that good night" or 
something along those lines. He was 
really bonkers there at the last. I 
watched his sign-off tape one day 
and he was really scary. When 
anyone signs off they can make a 
video tape and make a message that 
they want to leave behind them. 
Mostly people just say goodbye to 
any friends they have left, but not 
this old geezer. He ranted and raved 
and shouted and attacked the tape 
machine. Really bonkers. Anyway, 
marriage was when two people a 
man and a women, usually, made a 
social and emotional and spiritual 
contract that they would stay toge
ther until they died; that that one 
person would be their only sexual 
contact and that one person would be 
like the other half of them. No such 
thing. We don't need many children 
and those we do get are taken care of 
by the Growth Centers, so the family 
unit is mostly gone and so is 
marriage. For sexual contact, .only 
verbal consent from both adult 
parties is necessary. Marriage was 
part of my disc because so many of 

the old timers were married, so the 
computer thought I should know a 
little bit about it. But, it never 
mentioned ''love''. It made mar
riage sound sort of like a weird 
business partnership. But Helda 
seems to think a lot of it. 

I remember one day, not too long 
ago, Helda really went bonkers. It 
wasn't her usual crazy spell. She 
usually just gets depressed and I 
give her a med to go to sleep. She 
usually asks for them. But not that 
time. That time she refused any kind 
of med. She got hysterical. She 
started talking about W es and about 
what an asshole he was, and how 
unkind and how he should have left 
everything alone--the way it used to 
be. She started throwing things 
around her room and running from 
one wall to the next yelling that she 
wanted out, but that by God she 
wasn't going to die to get out. I sent 
for the doctor and he talked to her as 
best he could and then when she had 
settled down, we gave her a med and 
an "lntro to Wes" tape. We never 
let her have her husband's '"'Good
bye Tape'' again. 

Now, about this Wes disc. 1l bet she 
has had it about 150 times. It never 
seems to stick, though. Mostly what 
that tape is about is W es, our 
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computer. It explains that our 
society is monitored by the compu
ter, W es--World Efficiency Systems. 
It was programmed by scientists to 
acknowledge human emotion and 
logic and sentiment and humanitar
ianism and morals and ethics and 
etc., but mostly it was programmed 
to be efficient. It is efficient, and a 
nice guy about it, I think. All the 
other computers are tie-ins with 
W es. W es answers to a Board of 
Scholars. This is a board of wise 
men in various fields from all over 
the world. At least that is what the 
tape says. Nobody knows who is on 
the board. An unanimous vote from 
the Board must be reached before 
any of W es' programs can be 
altered. As far as I know they have 
never been altered. So far. 

Helda has heard this disc over and 
over and over again. She doesn't 
want to remember it, and at her age 
there isn't much you can do except 
replay it. I guess she hates Wes. 
Hate is something we don't have 
much of. Not even many of the 
artists have much hate. Helda tried 
to explain hate to me one day. She 
said hate was something that you 
didn't like. You didn't like it so 
much that you wanted to kill it. That 
you -wanted to k!ill yourself trying to 
kill it. Hate isn't in our Mod 12 disc, 
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neither is kill. Helda said that hate 
was the opposite of love. Well, not 
the opposite of love, but close to the 
opposite. She said that apathy was 
the real opposite of both love and 
hate. She said apathy was when you 
just didn't give a damn. Of course, 
we don't have that. Beats me what 
she was trying to say. We don't have 
any of those words or emotions. I 
told her that we have motivation and 
genuine concern and responsibility 
and respect. She disagreed. 

Helda is a real character. You can 
never out guess her. I wish she 
could stay· around forever. And she 
might. Once, .a rea] long time ago, 
when we still allowed our senile 
patients to go out into the commun
ity, she went through all the red tape 
to get out, saying that she wanted to 
see what the world was like. She 
said that she had a right to go out 
and see what was going on because 
she had come to a dead end with her 
writing and that she needed some 
inspiration. Well, the doctors ok'd it 
and our computer gave her an 
authorization for a visit outside for 
six hours. She was so excited. She 
started to tell me about grass and 
cars and children and shop keepers. 
She said she wanted to feel the wind 
in her hair and to see the squirrels 
running through the trees in the 

park. I don't think Helda knew how 
long she'd been inside. I don't think 
she realized it at all. Well, she was 
gone for her whole six hours, all 
right. I don't know what it was that 
made her bonkers, but when we 
found her she was huddled at the 
door to Entrance 5A, Ground. Hud
dled there crying. Crying is when 
water comes out of your eyes 
because of emotion. Emotion is a 
feeling. Not how your body feels, 
but sort of like how your mind feels. 
It's hard to explain. That word isn't 
in our Mod 12 disc either. Not many 
of us cry. Why would we want to? 
Things are just peachy. 

Anyway, Helda was crying. Sob
bing so to speak. And she was 
smashed. We still don't know where 
she found the stuff or how she 
jammed her sensor, but she got hold 
of some whiskey and cigarettes. 
Whiskey is in the bio med history 
journals. It is listed as an alchoholic 
beverage. A bio-depressant. A 
minor hallucinogen and very danger
ous. Cigarettes are tobacco--some 
kind of plant that is dried and rolled 
into paper--and the people used to 
set them on fire and inhale the 
smoke into their lungs. The oldies 
sure have some strange customs left 
in their blood. Barbaric almost. Our 
bio med journal said that alcohol was 

31 



a mood alterator but very primitive 
and iti very easily became: a depend
ancy for the user. Alcohol didn't 
sound like a good thing at all. Any
way, Helda was very strange the 
next day. Her bio feedback sensor 
said she was very sick' Almost virally 
sick in her stomach and that she had 
a terriffic headache. She refused any 
kind of medication. She said it was 
the first 'hangover' she had ever 
cherished. We never let her out 
again. It was decided that it was 
detrimental to her health. It was ok 
with Helda, she said she never 
wanted to go out into that concrete 
tomb again. 

After that, Helda got into some 
trouble with W es. After that she 
started writing things that said W es 
was a very bad thing for people to 
have around. She said that all the 
old chaos was better than this 
bloodless efficiency. Well, of 
course, our doctors noticed and since 
Helda submitted all her work to the 
Artistic Evaluation Board, the com
puter knew what she was doing and 
it didn't take long until Helda got 
this red disc in the mail that said 
Wes wasn't happy with the quality of 
her work. Helda laughed and 
screamed when she got that little 
disc. When she put it into her disc 
player and heard what W ~s said to 
her she danced and laughed and 
cried. Very strange behavior. She 
said,' 'What are you going to do to 
me, Wes, kill me? I'd love that Wes. 
Show 'em what you're made of. 
That one little senile old lady can get 
your goat. You've got a goat, don't 
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you Wes. You got one, too. You 
remember, Wes, you know what I'm 
talking about. You remember. You 
remember. Your discs make you 
remember. I remember, Wes. I 
won't let you teach me anything. I 
don't want to know. You'll never get 
me, Wes.'' She went on and on and 
on, until her bio feedback sensor 
showed she was near to nervous 
collapse and almost literally ready to 
blow up. We gave her a sedative and 
gave her the "Intro to Wes" tape 
again. 

sky went. I. told her the sky was 
there, only we had a dome to protect 
us from it. I told her the real sky 
wasn't very pretty yet either. It was 
still kind of a funny green. It is left 
over from the Transition, before the 
time of Wes. Only over the Ag Units 
is there real sky, and W es usually 
makes the sky do what is best for the 
crops. Helda just shook her head_ 

Once she asked me how this 
building ran, how it got all its power
where all the lights come from and 
how they work. I told her I didn't 

I can't figure out what she saw out know much about it except that in 
there that made her so bonkers. It is the basement there is a generator or 
just like it has always been outside. ·· something that runs on waste 
Clean, clean, clean. The concrete material and feces. I told her about 
plaza between here and the nearest ·electro-magnetism, that the scien
city is without litter. The landscaped tists and W es had found out how to 
trees are in neat rows in their lovely make gravity work in engines 
colored concrete planters, they line without any waste. That everything 
every walkway. The lights overhead was very efficient. She thought all 
are simulated to follow the course of that was very smart of W es, she 
the day. At noon they are their thought it was very clever. Anyway, 
brightest. A bright, blue white. that's what she said. 
Very pretty. At about seven the 
lights turn kind of rosy pink with a 
little purple and everything begins to 
get dark and lazy. During this time, 
usually, the fans come on and a cool, 
slight breeze comes through the 
plaza. It is very beautiful. The 
vacuum shoots are full of people 
going to Entertainment Centers 
instead of people hurrying to their 
jobs. People who have been at work 
all day are usually strolling around 
talking quietly and looking . for a 
sexual contact. Helda didn't take to 
it very well. After her excursion to 
the outside, she asked me where the 

The last time I was up to see her, 
she said she had been thinking about 
signing off. She said that she hated 
to admit it but that maybe W es had 
won after all. She said she just 
couldn't decide. I asked her, ''What 
good is dying? Why not live and 
produce and be happy and enjoy all 
of this? '' I told her things were 
getting better all the time and to just 
try and imagine what W es would 
come up with next to make things 
better. "Why ask for trouble?" 
Helda said that that was just what 
she was wondering about. 0 
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Hang in there, baby! 
We have good news for you. 

With a little cooperation on your part-more than a little, 
actually-you will awaken to find yourself transformed into 
a scarce commodity, which is even nicer than turning into a 
lovely butterfly. 

You will owe this good fortune to two notions, both false: 
1) engineering has proved an evil profession, 2) therefore 
engineering jobs are drying up. The prevalence of these 
notions in some circles has cut down the competition for 
your share of the action in the world. 

Yes, there has been a slackening. There have been times 
when an emerging engineer might have had a choice of 30 
offers. Today it may be only 5 or 6. Check with your non
engineering friends on campus how many offers of profes
sional-level employment they get these days. But then they 
may not like engineering. (Switch out fast if you hate it 
yourself.) 

One rumor is true: that your engineering faculty, despite 
their apparent friendliness, is out to make it as tough as 
possible for you. It is your ability to survive their efforts to 
grind you into the wall that makes you the precious com
modity you are. Perhaps you already knew that. 

And what's in it for you? Good access to the things that 
money can buy and more of a chance than most people get 
to shape the future as you think it ought to be shaped. We 
are not the only organization that draws its decision-makers 
from among those who came in expecting to spend their 
careers contemplating engineering tables. 

Nor are we the only company that could have signed this 
ad. No matter how many offers you garner, you can accept 
only one. A note about yourself is a first step toward deter
mining whether that offer ought to be from us. Address it to 
Kodak, Business and Technical Personnel, Rochester, N.Y. 
14650. 

An equal-opportunity employer f / m 



v.tv<v'~ 
-II -1 

;;u.::o 

"""""" 

CH:D 
'41 ;o 

"' l;>o 
;o 

'""" 

0 
Oo 0 

Ever since Thomas Edison helped 
start our business, G E has been known as an innovator. 

Today, more than ever, we need original thinkers to 
help keep that kind of thinking going. Not only 
engineers who can invent products. Just as impor
tant, engineers who can help find better ways to 
design them, manufacture then1, market a'nd 
service them. 

With so many problems today in areas like 
energy, the environment, and productivity, the 
challenges to technology have rarely been greater. 
And few companies can offer you more ways to 
help solve these problems than General Electric. 

At G E you 1night help build better mass
transit systems. Or cleaner, quieter jet engines. 

Or you might go to work on nuclear power 
projects. Or more efficient turbine-generators. 

Or maybe one day work on one of the devel
oping energy technologies like the fast-breeder 
reactor. Coal gasification. Solar heating. Battery 
storage for peaking power. Laser applications for 
fusion and fuel enrichment. 

Or perhaps work on sophisticated diagnostic medical 
devices. Or engineering plastics like our virtually 
unbreakable Lexan® resin. GE is big in lots of areas you 
might not have known about. 

But a word about that word "big." Some people worry 
that General Electric might be too big for the1n. 
Actually we're not like some big companies. We're decen
tralized. Into strategic business units. Each with its own 
plans and business objectives. 

The whole idea is to give everyone plenty of responsibility 
and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. 

Sound interesting? Why not send for our free careers booklet? Just 
write: General Electric, Educational Communications, WlD, Fairfield, CT 06431. 

Progress for People. 

GENERAL ELECTRIC 
An Equal Opportunity En1ployer 







Whatever field of engineering or 
architecture you're now studying, you'll 
soon be ready for a responsible position. 
There's one place you're likely to find it 
faster than your classmates: in the 
Navy's Civil Engineer Corps. 

You'll join a select team of 
professionals that plan, design, construct, 
and maintain housing complexes, roads, 
airfields, waterfront facilities, and 
utilities worldwide- not to mention 
desalination plants and undersea 
structures. For a CEC officer, it's a big 
opportunity. To go places, and get places. 
To gain the experience that can help 
fulfill the requirements for registration 
as a Professional Engineer. 

If you're now in your senior year, 
you're eligible to apply. And if you're working toward your Engineer-in
'fraining certificate, all the better. For more information, contact your 
local Navy Recruiter and ask for your Officer 
Recruiter. Or, call us toll-free anytime at 
(612) 335-3628 Information on the Civil Engineer Corps 
is available in the I. T. Placement Office. 

Name ________________ __ 
(Please Print) 

Address ___________________ _ 

City ____________ _ 

State ______________ Zip ____ _ 

Phone _________ Date of Birth __ _ 

College _____ Major ____ _ 

Progrrun ____________ _ 

For more information call 612-
335-3628 (collect) or write: 
ATTN: Lt. Van Horn 
Navy Officer Programs 
Federal Office Building 
2nd and Washington Aves. S. 
Minneapolis, MN 55401 



An Air Force way to give more value to your 
college life and college diploma. 
• A responsible job in a challenging 

field, navigation ... missiles ... 
. . . 

sc1ences ... eng1 neen ng 

• Scholarships 
• $100 a month tax-free allowance 
• Graduate degree programs 
• Good pay ... regular promo

tions ... many tangible 
benefits 

• Travel 
• An Air Force commission 

Contact: 
AFROTC 
University of Minnesota 
Room 3, Armory 
Minneapolis, Minnesota 
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E-Week '76 

On May 3rd, 1976 the physical safety and mental 
health of an innocent world will be threatened by the 
start of the 59th annual Engineer's Week. This 
perennial insult to good taste, high moral standards 
and foresters is sponsored by Plumb Bob, an 
anonymous assortment of I.T. honor students. 

For anyone not familiar with E-Week, a little 
explanation is in order. The official purpose of 
E-Week is to allow engineering students the op
portunity to express .. the spontaneous joy that has 
been building up during the last year of study. The 
unofficial function of E-Week, however, is to make 
fun of these ridiculous official ideas and generally to 
raise havoc. 

The next issue of the Technolog will carry a full 
schedule of the planned insanity of E-Week '76. But 
to set the mood for this year's festivities, the 
Technolog has done some research into past E-Week 
celebrations and recorded a few highlights of 
E-Weeks gone by. 

Most of the stories that circulate during E-Week 
involve the long-standing feud that exists between 
engineering students and the forestry students. The 
origins of this rivalry are unknown and even the 
reason why the feud continues remains a mystery. Of 
course, it is a well known fact that foresters have 
some strange customs but engineers have. always 
been extremely open minded about them. 

For example, if the average forester wears one 
flannel shirt for an entire year, engineers will not 
turn up their noses because of it (at least no more 
than anyone else). Furthermore, if a forester's 
definition of a good time is to sit around a campfire 
and take turns chewing on a wad of tobacco, 
engineers could hardly care less. And in this age of 
permissiveness, even though foresters, not logging 
companies, have wiped out the last virgin forests, 
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engineers remain unprejudiced toward the forestry 
students. 

But regardless of how the engineer/forester feud 
started, it has been waged on a grand scale. The 
most memorable of the engineer's forays against 
foresters have come during the forester's own cele
bration aptly named Forester's Week. This one day 
event is a time of general merriment as the foresters 
stage such fascinating contests as tobacco juice 
spitting (the one getting the judge the wettest wins), 
telephone pole felling and dry land log rolling. The 
highlight of Forester's Week is a wild pagan dance 
where it is rumored that young saplings are offered 
as I ive sacrifices to the gods. 

On the day before a recent Forester's Week, 
several brave engineers donned flannel shirts and 
climbing spikes and marched into the advertising 
office of the Minnesota Daily. (Editor's Note~ The 
Daily, a minor competitor of the Technolog, ap
parently enjoys wide popularity on the St.. Paul 
Campus. It figures.) The engineers identified them
selves as members of the Forester's Week Com
mittee and explained that because of a terrible 
mistake all the scheduled starting times for the 
following days events had to be changed. The group 
then took out a large advertisement listing the 
"proper" starting times for all events. 

This caused untold commotion as foresters 
arrived hours early for the planned activities. Total 
disaster was averted, however, by the fact that many 
foresters are totally unable to read and therefore 
missed the announcements altogether. 

Another memorable escapade occurred during a 
forester's dance. As the foresters held a lively polka 
festival to the old Lawrence Welk classics, a small 
group of engineers quietly found their way into the 
basement of the dance hall. Locating the fuse box, 
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the engineers switched off the lights and quickly 
welded the door shut. The dance was not a major 
success. 

But to be perfectly objective, the engineers have 
·been at the bytt end of a few pranks. Since foresters 
are a rather unimaginative lot, limiting themselves 
mainly to painting green pine trees on I.T. buildings, 
most of the best pranks have come from other 
sources. One of the better rivalries that once raged 
was between the engineers and mines and 
metallurgy students before both groups became in
corporated into I. T. 

On several separate occasions, mining students 
absconded with the Blarney Stone (the sacred 
symbol of engineers) and ceremoniously dumped it 
off the Washington Avenue Bridge. Miraculously, 
the Blarney Stone has always managed to reappear 
in time for the next E-Week festivity. 

Even more dramatic, however, was the year the 
mining students stole the Blarney Stone and disap
peared with it into the mysterious recesses of the 
Mines and Metallurgy Building. The engineers 
never expected to see their precious stone again and 
so were quite surprised when the mining students 
returned it --- crushed into a fine powder. 

The final and biggest indignity inflicted on the 
engineers by the mining students occurred during 
the E-Week parade. In the old days, the E-Week 
parade marched down Washington Avenue, directly 
past the Mines and Metallurgy Building. As the 
story goes, a couple of mining students discovered 
that the building's fire hoses would just stretch to the 
windows. All that remained was for the main body of 
the parade to pass by and the water to be turned on. 
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Several students were reportedly expelled for that 
incident. 

Of course, this is only a small part of the folklore 
associated with E-Week. Unfortunately, the Tech
nolog cannot publish other accounts of past E-Week 
activities since the Postal Service has strict limita
tions about what can be sent through the public mail. 
Furthermore, the statute of limitations has not yet 
expired on some of the more imaginative pranks. 

Foresters beware! Plumb Bob lives! 

The official E~Week Button Design 
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by Jim Hopkins 

t some time, most LT. students have worried about 
choosing their major, encountered a misunderstand

ing with a professor or administrator, or endured the 
experience of being wrapped around with yards of 
sticky, bureaucratic red tape. Students in these 
situations often lack the knowledge of where to obtain 
help and the incentive to seek the help they need. 

In LT., explains Dr. John Clausen, director of Lower 
Division Programs, ''they just don't grab a student by 
the back of the neck and say, 'You must go to the 
library', or 'You must go see the counselor'. We simply 
urge him to do these things. We want him to know 
about them and we hope that he does.'' In other words, 
the primary initiative must be on the part of the 
student. 

Once one acknowledges that students must make the 
first move, then it is possible to consider the places he 
or she might choose to go for assistance. 

Central Advising 104 Lind Hall 
- Central advising, staffed by professors in various 
engineering departments, can be of great benefit to 
students who have not chosen a major, or for those who 
have a definite major but wish to explore other fields. 

A growing number of I.T. students enter I.T. with no 
specific major in mind. These students are officially 
termed ''Unclassified''. Such students receive their 
advising from this office until they select a major, a 
choice which about half of the unclassified students 
postpone until their second year. 

Throughout the unclassified program, a student's 
progress is monitored. If he or she seems to have 
extreme difficulty with math and science, it may be 
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recommended that the person explore other fields 
outside of LT .. As a student searches for career ideas, 
Central Advising provides a wealth of vocational 
information as well as resource persons inside and 
beyond I. T. who are glad to provide assistance and 
advice. 

Student Advisor 104 Lind Hall 
What kinds of questions has Kevin McClain, senior in 

geophysics, been answering lately in his role as 
"Student Advisor"? Kevin, who will also tutor during 
his advising hours, did not have many students come 
for advice during fall quarter, and those who did 
discover this new I. T. program often wanted to know 
how difficult certain courses were. 

But Kevin is equipped to do much more than this. He 
has a complete set of University bulletins, including 
information on particular academic programs such as 
''Coherent Programs in Engineering and Social 
Sciences,'' and information covering subjects from 
Plumb Bob to retaking a class. 

Kevin works in cooperation with the Central Advising 
Office and posts his weekly schedule outside of his 
office in 104 Lind Hall. 

Counselor 104 Lind Hall 
Dr. Sandra Davis, of the Student Counseling Bureau, 

has the training and experience to gain a deep insight 
into some of the pressures and strains which are 
common to I. T. students. 

For instance, last quarter, a student came to her office 
feeling generally depressed about school. After 
discussing his situation with Davis, the student became 

Minnesota Technolog 



aware that he was weak in his study skills and realized 
that he had never attempted to improve them. He was 
referred to the Reading and Study Skills Center. Then, 
after several more discussions with Ms Davis, the 
student decided to explore other careers that he had 
never really considered before. Ms Davis also 
arranged for him to take the Strong Interest Test and 
assisted him in his choice of a new major. that was 
better suited to his interests and abilities. 

You can make an appointment to see Ms Davis 
through Kathy Seidl, the receptionist in 104 Lind Hall. 

Reading and Study Skills Center 101 Eddy Hall 
No matter how talented you are in the art of 

studying, there is always room for improvement. The 
reading and Study Skills Center, can help you prove 
this is true. 

Chuck Spargo, now a junior in electrical engineering, 
told about the experience he had with the center last 
year. The Center analyzed his ability to effectively read 
technical and non-technical material, he said. As 
Chuck suspected, he was told that his technical :reading 
skills could be improved. He went on to say, "So they 
gave me some tips on how to pick things out of 
chapters". Spargo added that, "They also gave me 
some tips on speed reading just regular material. '' 

Each quarter, the Center runs a set of "Mini 
Courses" (no credit) open to any student. Topics 
include "Listening and Note Taking", "Text Study 
Approaches", "Preparation and Taking Notes" and 
''Reading Efficiently''. Also, an ''Academic Improve
ment Group'' consisting of interested students and a 
study skills leader meet to discuss problems and ideas 
in such areas as motivation, time scheduling and 
concentration. 

A number of programs offered by the Center allow 
students to work independently and at their own pace. 
One, a plan designed to improve reading speed, uses a 
pacer, a device which allows the student to view 
reading material at increasingly faster speeds. 

Open from 8:15 until4:30 each weekday, the Center 
welcomes any students wishing to improve their 
reading and study skills. 

Student Ombudsman Service 102 Johnson Hall 
The Student Ombudsman Service (S.O.S.) is 
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becoming known on campus for its proficiency at 
slashing red tape. This student-run group has a fully 
trained advising staff which includes two I.T. students. 

The key to the organization's success is the rapport it 
has with most faculty members and administrators. In 
addition, S.O.S. has many resource people outside as 
well as inside the University whom they can contact for 
information and assistance. As Shayne Brody, an 
assistant director of S.O.S. reflected, "S.O.S. makes 
the University smaller''. 

Why not let S. 0 .S. try to win you a seat in that closed 
class or carry your complaint of an unfair grade to the 
place where it will do the most good? You might as well 
turn your headache over to this organization which you 
have already paid for through your student fees. 

Occupational Library 9 Eddy HaUl 
Students undecided about their career will be 

interested to learn that there is a whole library devoted 
to professional and occupational information. Quite 
predictably, it is called the Occupational Library. 

The Library carries many sources of information 
including the Occupational Outlook Handbook, pub
lished periodically by the United States Department of 
Labor. The handbook carries descriptions and outlooks 
for every imaginable area. In addition, the Library 
contains a wide selection of information pamphlets and 
brochures. 

I.T. Tutorial Services 104 Lind Hall 
Don't let those perplexing homework problems get 

the best of you. Free tutorial services are available in 
104 Lind Hall during the day. In the evenings, tutors 
are found in dorms and several area high schools. The 
tutors are I. T. students, usually in their junior or senior 
year. Schedules for the I. T. tutors' hours and locations 
can be picked up in 104 Lind Hall. 

Many I. T. departments also set up tutoring services, 
staffed by graduate students. Check the various 
department offices for hours and locations. 

With so many conveniently located resource centers, 
the I. T. student has the opportunity to find information 
and assistance in a variety of different places. As Dr. 
Clausen sums up, ''There are all kinds of :resources out 
there. The important thing is that the student has 
initiative. That's about all it takes." D 



by Jack Rink 
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hen University of Minnesota 
researchers customized a car last 

fall, their goal was not to add lots of 
chrome and a fancy paint job. Com
bining an investment of seven solid 
weeks of work and thousands of 
dollars, they transformed a humble 
1975 Ford Custom into a rolling 
pollution monitoring laboratory. 

The car and the sophisticated 
equipment installed were the basis 
of a $100,000 project, under the 
direction of Professor Kenneth 
Whitby of the Mechanical Engineer
ing Department. The purpose of the 
project, funded by the Environ
mental Protection Agency, was to 
investigate aerosol emissions of 
sulfuric acid ·by automobiles equip
ped with catalytic converters. 

The information collected by the 
University of Minnesota. car is 
playing an important role in a mas
sive research program that is just 
coming to a close. This program, in 
tum, has its roots in the hottest 
recent controversy of the automobile 
industry. 

In 1975, American auto-makers 
introduced the catalytic converter to 
reduce mounting levels of auto 
emissions. Although the manufac
turers had originally opposed them 
on the basis of high cost, catalytic 
converters were finally agreed on by 
the auto industry for two reasons. 
First, the converters were highly 
effective in reducing the emissions of 
carbon monoxide (CO) and unburned 
hydrocarbons. Secondly, cars equip
ped with a catalytic converter could 
meet increasingly strict emission 
standards without trading off high 
gasolirie mileage. It sounded like. 
technology had finally developed the 

solution to automobile pollution. 
Almost. 

In simplest terms, a catalytic con
verter is designed to completely 
oxidize exhaust gases. Strangely 
enough, its biggest fault is that it 
works too well. 

Gasoline contains very small 
amounts of sulfur compounds, typi
cally .03 per cent, as impurities. 
As the gasoline is burned, this sulfur 
is oxidized to form sulfur dioxide 
(S02). The problems arise when the 
mixture of hot engine gases pass 
through the exhaust system into the 
catalytic converter. Seyeral different 
reactions occur on the platinum 
catalysts at this time. On the plus 
side of the ledger, carbon monoxide 
and unburned hydrocarbons com
bine with excess oxygen to form 
carbon dioxide (C02) and water. Un
fortunately, the sulfur dioxide (S02) 
present also reacts with oxygen to 
form sulfur trioxide (SOa). This new 
sulfur compound can then combine 
with water present to form sulfuric 
acid (H2S04) which is emitted in 
ultra-fine droplets called. an aerosol. 

To the astonishment of no one, 
breathing a sulfuric acid mist has 
been proven to be harmful. A further 
danger is introduced by the ex
trem~ly minute size of the acid 
droplets produced by a catalytic con
verter. While a solid proof is elusive, 
mounting evidence seems to show 
that the dangers of a sulfuric acid 
aerosol increase as the mist is made 
finer. 

As all these findings filtered in, 
nowhere did they cause as much 
dismay as in the Environmental 
Protection Agency. Since the En
vironmental Protection Agency 
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(E.P.A.) was the government bureau 
whose standards were originally 
responsible for the use of catalytic 
converters, it was forced to ask some 
difficult questions of itself. How 
much .sulfuric add was being pro
duced? How dangerous were these 
emissions? And the most perplexing 
question of all: should the E.P.A. 
adopt a scheduled set of tougher 
emission limits which would require 
even more use of catalytic converters? 

Before the E.P.A. could answer 
its own questions, it needed quick 
but accurate information about the 
scope of the problem. The informa
tion was needed quickly, because 
dean air is an urgent issue. But with 
multi-million dollar decisions to be 
based on the data, it would be foolish 
to sacrifice the quality of the results 
for speed. 

The ideal source of this informa .. 
tion lay in one immense experiment. 
It was decided that actual highway 
conditions would be simulated with 
nearly 400 catalytic converter equip
ped cars. The experiment, with a 
total price tag of many millions of 
dollars, would be conducted with the 
help of General Motors at their 
proving grounds in Milford, Michi
gan. By using the data collected at 
Milford and sophisticated computer 
models of real highways it would be 
possible to project the pollution 
levels that could be expected on a 
congested freeway. 

The Environmental Protection 
Agency felt that sulfuric add levels 
could reach unacceptable limits. 
E.P.A. based their fears on what 
they term "worst case analysis." 
This type of reasoning is a projection 
of pollution levels under the worst 
conceivable environmental condi
tions. The auto industry, on the other 
hand, had done a complete tum
around and now staunchly defended 
the catalytic converter as incapable 
of producing a significant sulfuric 
acid health hazard. 

Not the least remarkable aspect of 
the experiment was the shaky truce 
called between the E.P.A. and the 
auto industry. Since neither group 
would trust the other to conduct an 
impartial test, the two became rather 
reluctant bedfellows. One advantage 
of this arrangement was that with 
both groups suspiciously eying the 
other, and private researchers also 
participating, it became virtually im
possible for either side to twist the 
data to serve their own interests. 

As plans for the massive experi
ment progressed, it was not long 
before Professor Whitby and his 
group were asked to participate. The 
invitation came as no surprise since 
Whitby has worked extensively with 
the E.P.A. on the problems associ
ated with aerosols. In fact, Whitby 
has enjoyed a fruitful 20 year rela
tionship with the Environmental 
Protection Agency. ''The grants and 
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the names change,'' says Whitby, 
''but we have had the con
tinuous support of the· E .P .A. since 
1955." 

That support ($250,000 of it this 
year alone) has been paid back in 
many different ways. Under the 
general title of ''Formation of 
Atmospheric Aerosols'' Whitby has 
conducted studies of how aerosols 
are formed, smog chambers, plumes 
from urban areas and power plant 
e;missions. Much of this research 
was done with the use of an airplane 
partially equipped by the University 
of Minnesota to make airborne mea
surements of sulfate levels. Only 
recently, the E.P.A. asked the Uni
versity to construct a mobile pollu
tion monitoring trailer. This vehicle 
has since been used to measure 
atmospheric pollution -levels 
throughout the country and was used 
extensively at the Milford Test Site. 

Research done here at the 
Minnesota and elsewhere has al
ready provided much information 
about aerosols. According to Pro
fessor Whitby, aerosols can be clas
sified into two groups. The first, 
primary aerosols, are emitted in the 
same form as they are found in the 
atmosphere. Sulfuric acid produced 
by catalytic converters is of this type. 
Secondary aerosols, in contrast, are 
formed in the atmosphere when 
combinations of primary aerosols 
and natural components react. The 
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Much of the success of the sulfate monitoring project can be traced to hard-copy records of the tests. Print outs like this 
were produced by Dr. Bruce Cantrell who held the major responsibility for data analysis and graphics. 

Minnesota Technolog 9 



well known smog of Los Angeles is a 
classic example of a secondary 
aerosol. 

The equipment used in the Uni
versity of Minnesota car was de
signed to provide this type of in
formation about catalytic converter 
equipped cars. But the technical dif
ficulties of installing the complex 
equipment in a very short period of 
time proved almost overwhelming. It 
took quite a bit of ingenuity and 
many late nights for the researchers 
to finish the project just seven weeks 
after receiving the green light to 
begin. 

One factor that was working in 
the team's advantage, however, was 
money. Approximately $100,000 was 
spent on the car, its operation, and 
analysis of the results. "The ques
tion on equipment was would it 
work, not how expensive it was,'' 
recalls Whitby. Incidently, much of 
the equipment was borrowed from 
the airplane already outfitted, other
wise the total bill would have gone 
even higher. 

The challenge involved provided 
additional incentive. Professor Whit
by explains that General Motors had 
originally volunteered to similarly 
equip a car but gave up. "G.M. had 
thought it was too difficult,'' he says, 
''The whole group of us feel rather 
good about that.'' And then, at least 
for the professors involved, there 
was professional pride at stake. ' 'If 
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we teach engineering,'' says Whit
by, ''we ought to be able to do some 
of it." 

Dan Dolan, a graduate student 
working toward a Ph.D. in Mechani
cal Engineering was responsible for 
much of the installation of the car's 
instrumentation. (Dolan has been 
described, probably without pun in
tended, as the driving influence 
behind the car.) 

As for the actual equipment in the 
car, ''specifically we had a good seg
ment of our Minnesota Aerosol 
Analyzing System,'' says Dolan. 
''There is a condensation nuclei 
counter which counts the total 
number of submicron particles and 
an electrical aerosol analyzer which 
the prototype was developed here in 
our lab. That sizes particles from 
.0032 microns up to 1 micron. Then 
there is an optical particle counter 
which counts from about .562 
microns on up to 10 microns. 

''There is also a filter sampling 
system for sulfur analysis with 2 
one-inch filters, these were used to 
take an integrated sample of aerosol 
from . both the outside and inside 
during the course of the test. Then 
there was a sequential tape sampler 
which would take an integrated 
sample outside for a certain small 
segment of time.'' As an after
thought Dolan added, ''During the 
course of the test we added a few 
things from other universities.'' 

Unfortunately, time did not per
mit such sophistication throughout 
the entire car. For example, the 
method finally used to record data 
did not qualify as a technological 
marvel. Dolan recalls that ''the data 
acquisition system consisted of an 
operator with a cassette tape deck or 
a _sharp pencil and a notepad.'' 

The single greatest obstacle the 
car's designers faced was producing 
enough electrical power to run the 
myriad of pumps and instruments. 
Part of the problem was solved with 
an extra large alternator, but still the 
car could not produce enough power 
to operate the entire instrument 
system. The man charged with 
finding a solution was Donald 
Nieken, an electronics engineer and 
research associate. Nieken finally 
used four heavy duty batteries to 
make up the difference between the 
power produced and what was 
actually used. Even so, the drain on 
the batteries limited the car to about 
three hours of operation between 
charges. 

The actual tests were conducted 
at the Milford Proving Ground~ 
during October of 1975. A typical 
test run consisted of 32 packs of 11 
cars running for about 2 hours on the 
simulated freeway. Along the sides 
of the track, investigators from Gen
eral Motors, the Environmental Pro
tection Agency and several uni
versities made measurements and 
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collected data. 
As the results were analyzed 

some important conclusions became 
apparent. Probably the most signifi
cant discovery dealt with the size of 
the aerosol particles. Aerosol par
ticals of this type tend to fall into one 
of three size categories; .02 to .03 
microns, . 3 microns, or 3. 0 microns. 
The E.P.A., for one, was expecting 
to find high concentrations of sul
furic acid droplets in the middle 
range. 

''It appears that the primary 
emissions that result from the 
catalytic converter are about .01 to 
. 03 microns in diameter,' ' says Pro
fessor David Kittelson of the 
Mechanical Engineering Depart
ment and also a member of the 
research team. Furthermore, ''these 
particles are produced in substantial 
concentrations. If you happen to 
have a long stretch of freeway 
parallel to prevailing winds you 
could have a substantial buildup,'' 
he continued. 

Kittelson warned, however, that 
this does not prove that the catalytic 
converter is a health hazard. For one 
thing, the sulfate levels that were 
observed confirmed what the auto 
makers expected and were not at the 
high levels predicted by the Environ
mental Protection Agency. 

But it is the unexpectedly minute 
size of the aerosol particles that has 
added a whole new dimension to the 
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problem. Previous studies on the 
effects of sulfuric acid dealt ' with 
much larger droplets. So for the 
moment, the dangers of this type of 
aerosol remain unknown, although 
the pattern of increasing toxicity 
with decreasing size remains. "No
body has any good idea of how 
breathing · these things ·"is going to 
affect people,'' says Professor Kit
telson. Hopefully that situation will 
not last too long. On the basis of 
these preliminary findings, the 
E .P .A. has called for a new study on 
the effects of the small sulfates. 

Final analysis of the experimental 
data is just being completed at the 
University of Minnesota and other 
laboratories since investigators are 
scheduled to make first report of 
their findings in early March. From 
there, the results will be distributed 
in a host of meetings and confer
ences throughout the country. Con
ducting an experiment in the fall and 
reporting the results in the spring 
may not sound difficult, but for such 
a complicated subject this is an ex
tremely demanding timetable. In a 
round about way that is encouraging. 
''The reason why we are under 
pressure is because of the signific
ance of the results,'' says Professor 
Whitby. 

Whitby, Kittelson and Dolan all 
expressed respect for the entire 
project and the cooperation they ob
served between the groups involved. 

"They ran the test well," says 
Whitby. ':I have a lot of respect for 
G.M. and I think the E.P.A. has 
more respect for G.M. also. I'm very 
enthusiastic about this type of ex
periment. When you get the results 
you can trust them. We were very 
privileged to be in on it.'' 

Dan Dolan echoed Whltl:ly' s feel
ings. ''It was a fantastic setup -
probably the best formulated experi .. 
ment I have ever participated in." 
The performance of the test car drew 
more praise. ''The car systems 
worked fantastically,'' beamed 
Dolan, "I couldn't believe it worked 
that well." 

Professor Kittelson was particu
larly impressed with how well the 
different research teams worked 
together. ''The cooperation was 
tremendous,'' Kittelson recalls. He 
also summarized his view of the test. 
''This experiment is a real goldmine; 
there are all sorts of things we can do 
with the results. We have learned a 
lot about the mixing process. This is 
terribly important because it will 
allow people in the future to model 
what will happen.'' 

Exactly what the future will hold 
for the science of pollution control is, 
of course, a question mark. How
ever, with the work of the U Diversity 
of Minnesota research team and a 
little luck there is a good chance that 
the automobile will become a cleaner 
part of American life. D 
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~Ill 
written and Illustrated by Jeff Osborne 

Among the many other devices attributed to the inventive genius of American 
patriot and statesman Benjamin Franklin were bifocal lenses on eyeglasses. Not 
one to be satisfied with the way things were, Franklin changed the design of the 
lenses a couple of months later to their present form. 

Officials of the Union Pacific railroad and the Central Pacific railroad met at 
Promontory Point, Utah for the driving of the golden spike, symboHzing the joining 
of the Atlantic and Pacific oceans with one transcontinental rail route. The 
festivities did not go off without a hitch, however, and this momentous occasion was 
marred by a minor miscalculation on the part of the surveying team. -
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Inadequacies in the basic design soon became apparent to the Dayton, Ohio 
brothers Orville (right) and Wilbur (left) Wright, builders of the first successful 
airplane. The Wright brothers are shown looking on at passengers' frustrations 
while trying to board an early commercial flight. 

Assembly line mass production techniques brought America to the forefront of 
modern industrial nations. However, American automobile pioneer Henry Ford 
noted that cars produced on Mondays and Fridays were of inferior quality com
pared to those produced on other work days. Speculating as to possible causes of 
this undesirable situation, Ford said, "Perhaps on Mondays the men are a bit hung 
over, and on Fridays they just lose interest. I would hate to think that any deliberate 
acts of sabotage are committed." 

13 



American technology triumphs again! The Fort Peck Dam, located in Missouri and 
completed in 1940 remains the largest dam in the world. A little known fact is that 
the earthen structure was constructed by two University of Minnesota forestry 
students. The pair of industrious gophers are said to have built the massive dam 
using only a. shovel. It is not known how they felled the many trees used to reinforce 
the immense wall. 

The United States enters the space age with the Vanguard Rocket. Determined to 
prove to the world that American technology stands second to none, the space 
program was accelerated after the Soviet Union successfully orbited Sputnik. Seven 
of the first nine Vanguards failed to achieve orbit. 
14 Minnesota Technolog 
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An amazing discovery was made by eminent marine biologist, Dr. Stan Durdoyl, off 
the coast of Santa Barbara, where he determined oil from the feathers of free
swimming ducks could be utilized as a valuable new source of crude oil to help 
meet America's growing energy needs. The oil seems to flow to the surface of the 
water naturally when a small hole is drilled in the ocean floor. 

"One small step for man ... " spoke astronaut Neil. Armstrong, his words being 
simultaneously broadcast to an anxiously waiting world. Armstrong is shown here 
descending the. ladder of the lunar module, preparing to take his first fateful steps 
on the surface of the moon. 
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medea is facing a 32 per cent 
shortage of a vital resource 

next year. That sounds like bad 
news, but for LT. graduates it is a 
cause for celebration. According to 
testimony before the House Sub
committee on Science, Research and 
Technology, that scarce commodity 
will be engineers. 

An improved job market is also 
welcome news for the I. T. Placement 
Office since it ·may end a period of 
fluctuating demand for engineers 
and scientists. Lee Ponto, director of 
the I. T. Placement Office explained 
that graduating students have had 
varying degrees of success finding 
jobs in the last years. According to 
Ponto, 1973-74 was a very good year 
for placement since starting salaries 
were high and 93 per cent of the 
graduates using the services of the 
Placement Office found jobs. 197 4 
also started out with a high place
ment rate, but reflecting the overall 
economic situation, job offers soon 
tightened up and placement de
clined. About 20 per cent of last 
year's graduates had not accepted a 
job when contacted in July. 

Put into a different perspective, 
however, the demand for engineers 
remained one of the highest of all 
types of college graduates. As Ponto 
pointed out,' 'Relatively, engineering 
did pretty well. It accounted for 
about 48 percent of the total offers to 

16 

bachelor degree people and we have 
in the number of 10 to 15 per cent of 
the graduates.'' Furthermore, Ponto 
believes that this year will roughly 
parallel last year with perhaps a 
slight upswing in the demand and 
placement of engineers. 

People with degrees in the sci
ences, however, are harder to place 
than engineers because of the 
smaller demand for scientists. Still, 
there are good jobs available for 
scientists, particularly those with a 
Masters or Doctorate degree. 

As for the future, most authorities 
predict the demand for engineers 
will increase over the next few years. 
Companies are expected to need as 
many, if not more new people while 
the total number of graduates is 
slated to decrease. This should 
create the higher demand and also 
increase salaries. Another note on 
the plus side is that federal research 
and development increased by 10 per 
cent in 1975 to a record $19.6 billion. 
Continued high levels of funding are 
expected to produce additional jobs 
for scientists and engineers. 

The energy industry is also ex
pected to provide many new jobs. As 
the world energy supply has become 
a major concern, all types of energy 
programs have been stepped up. 
New sources of petroleum, as well as 
supertankers, pipelines and other 
means of transporting oil must be 
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I 
by Terry Weber 

developed. The exploration and 
mining of coal has also increased 
significantly in the last few years and 
the search for practical methods of 
coal gasification and oil synthesis 
from coal have intensified. Further
more, the adaptation of alternative 
energy sources such as solar and 
nuclear energy are expanding job 
opportunities for engineers. 

Lee Ponto agrees that the demand 
for technical people in energy areas 
will increase greatly during the next 
decade. ''They (the energy industry) 
have predicted that by 1985 we will 
almost quadruple the needs in just 
the energy fields for engineers and 
scientists.'' The same opinion is 
voiced by Jack Weikart, personnel 
interviewer with the Exxon Corpora
tion. According to Weikart, his com
pany will be in greatest need of 
chemical and mechanical engineers, 
along with some electrical and 
mineral engineers. The scientists 
they will most likely hire are 
chemists and geologists with Ph.D. 
degrees. 

Although certain engineering 
professions will be in greater de
mand than others, it should be 
emphasized that all engine~ring 
fields look good in the future. The 
total number of engineers is ex
pected to increase until 1983 and 
then fall to begin a critical shortage. 
Energy areas alone are projected to 
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see a 221 percent increase in 
engineer demand. 

A breakdown of the individual 
areas looks like this: 
Chemical Engineering 

Chemical engineers are presently 
enjoying the highest demand of any 
engineering field and are expected to 
be highly sought after for the next 
few years. Chemical engineers will 
be employed by the energy in
dustries to develop and apply new 
techniques to efficiently use our 
present energy sources as well as 
seeking new ones. The average 
graduating B.S. chemical engineer 
can expect to earn about $1,200 per 
month. 
Electrical Engineering 

Even though electrical engineer
ing departments across the country 
produced the most engineering 
graduates in 1974, the employment 
rate for electrical engineers remains 
very good. According to the results 
of a survey by the Institute of 
Electrical and Electronic Engineers 
(IEEE), only seven per cent of their 
members were not employed full 
time in their specialized field. The 
IEEE members also reported a 
slight overall gain in pay. The 
average annual salary for all electri
cal engineers was $23,716 per 
member in 1975 while the average 
starting salary is $1,080 a month. 
Mechanical Engineering 

Mechanical engineers are always 
in demand because of their im-
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portance in design and manufacture. 
Although mechanical engineers had 
the third largest graduating class of 
197 4 in the engineering sciences, the 
demand is expected to remain stable 
and perhaps step up because fewer 
mechanical engineering graduates 
are projected for next year. Starting 
salaries for B.S. mechanical en
gineers averaged about $1,122 last 
year. 
Civil Engineering 

"Always good" is how Lee Ponto 
describes the demand for civil en
gineers. Once again, energy is a 
factor as a:re the problems of high
way congestion and mass transit. 
Also, problems associated with 
transportation of goods and re
sources will provide jobs for new civil 
engineers. Civil engineering is be
coming a more popular profession as 
it passed mechanical engineering 
with the second highest number of 
graduates in 1974. The average 
starting salary for B.S. civil en
gineers was $1,064 in 1974-75. 
Aeronautical Engineering 

With the decline in funding for 
the space program and the reduced 
government subsidies to the airline 
industry, the last few years have 
been lean for aeronautical engineers 
and it remains one of the areas in 
least demand. However, this de
mand may increase as industry 
spokesmen have predicted a new 
aerospace revival. The average 1974-
75 job offer to an aeronautical en-

gineer was $1,074. 
Industrial Engineering 

A report by the American In
stitute of Industrial Engineers states 
the 1975 unemployment rate for 
industrial engineers was only 1. 9 per 
cent, one of the lowest in all en
gineering fields. Also, from 1973 to 
the middle of last year, the salary of 
the average industrial engineer 
increased by 15 per cent. This means 
the average industrial engineer 
earned $21,730 in 1975 with starting 
engineers averaging $1,079 per 
month. 
Sciences 

The demand for scientists is not 
as great as that for engineers, but 
there are still good jobs available. 
The energy industry will add a 
number of jobs in the next ten years 
as new scientists search for more 
efficient methods of using present 
sources of energy. Salaries vary con
siderably with the different types of. 
degrees. 
Architecture 

Architects will find job competi- · 
tion tough since there is relatively 
low demand in their field at present. 
Placement Director Lee Ponto feels 
that most architects will be. able to 
find work, but it will involve flexibil
ity and the job may not be 
permanent. However, with an ex
pected recovery of the depressed 
construction industry, more jobs for 
architects should be opening up in 
the future. D 
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Rodney's in the Park 
617 4th White Bear Lake 
Excellent Tap Beer 

SiRANtdiO. IN TIME: 

.,.12Al:.kU~ ASVS$ 

or ~£~ S~Ac.£ ( 
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Mirrored wall coverings 
custom designed. 

Mirrored furniture. 

920 NICOLLET MALL 

SUITE 220 

W~ile not intending to be a 
r~ruidng · advertisment, these 
¢ngineering companies, ~mevera 
tbeless, would be glad to ·show 
you the opportunities which 
exist for you. il!1 the Cons11.dti~mg 
El!l!gine~ring field. 

i'iimnesota Technolog. 
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Winter II, 1976 

ince the late 1950s, high profit 
margins have made the computer 

industry a most lucrative field for 
new investment. So ordinarily, the 
announcement of a new computer 
manufacturing company would be 
greeted with some general interest. 
But the announcement that Cray 
Research Incorporated is ' 'going 
public'' has generated a great deal of 
exdtement. 

Seymour· Cray was a 31-year-old 
engineer-mathematician when he 
walked in the door of William 
Norris's fledgling brainchild, Control 
Data, in 1957. Within six years, 
Cray was a senior vice president of 
the company and had helped make 
the Control Data Corporation 
(C .D.C.) famous for being more than 
an illegiti1mate child of I.B.M .. 

Generally credited as the architect 
of nearly all the early successful 
Control Data designs, Cray rapidly 
established himself as second-to
none in computer design. Working 
generally with a group of ex-Univac 
designers, Cray turned out the 
C.D.C. 1604, one of the first 
transistorized computers. Then 
came the 6600, the first successful 
commercial scientific computer and 
also the . basis of the University of 
Minnesota's · present Cyber 7 4 
system. By 1969, Cray was quite 
famous and was working in his own 
development lab, paid for by his 
employer, located near his home in 
Chippewa Falls, Wisconsin. There, 
he designed the C.D.C. 7600, the 
''biggest'' computer of its time. 

In 1972, Cray decided to resign 
and to pursue his own project. His 
company, Cray Research Incorpora
ted, has quietly been at work since 
that time. However, in January of 
this year Cray Research, now based 
in Minneapolis, registered with the 
Securities and Exchange Commis
sion. With a first public offering of 
600,000 shares of stock, priced 
between $15 and $17 per share, Cray 
Inc. is giving notice that it is now 
ready to really do business. The 
corporation's product is the CRAY-1, 
an advanced scientific computer. A 
prototype has already been con
structed and is currently being 

employed in marketing and promo
tion while undergoing extensive 
testing and debugging. 

While many details about the 
CRA Y -1 are not yet available, it is 
designed for complex research 
applications. Possessing a larger 
memory than Control Data's 7600 
and STAR computers or Texas 
Instrument's ASC (over one million 
words), the CRA Y -1 also boasts a 
speed of up to 50 billion instructions 
per second. 

While it also features vector 
processing, a major advantage of the 
CRA Y -1 is a freon cooling system 
which decreases the overall size of 
the unit. 

Cray Research is marketing their 
computer to government agencies, 
educational institutions and corpora
tions which engage in large-scale 
scientific research. Of course, 
:regardless of who Cray's client is, 
most of the funding will come from 
the government. So Cray Research 
must do a double job of selling; not 
only to convince a sometimes 
:reluctant client, but also to convince 
a :red-tape wielding government 
bureaucracy which ultimately 
controls the purse strings. 

Preliminary plans call for three 
versions of the CRA Y -1. With 
varying memory sizes, the cost of the 
central processor alone will range 
from $4.5 to $7.5 million. Thus far, 
all the peripheral devices for the 
CRAY-1 have been purchased from 
Control Data. Incidently, Control 
Data and its subsidiary, Commercial 
Credit, own substantial chunks of 
C:ray Incorporated. Fairchild 
Camera and Instruments Corpora
tion (which supplies the electronic 
memory circuits for the CRA Y -1), 
the New Court Private Equity Fund 
and Seymour Cray himself also hold 
major shares of this new business. 
And starting in March, you can buy a 
piece of this erstwhile computer 
giant. 

By the way, there is another 
investment C:ray Research is looking 
for: people. It seems that C:ray is in 
the. market for between 30 to 60 new 
employees. Any takers? ·0 
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(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technological skills of 
a high order, inspiration, and extraordinary 
imagination. 

They fill exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists, 
technicians, sales representatives, assemblers, 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. But maturity and experience 
are present too. Many of those in on the 
beginning of Univac are still found in management, 
research, the laboratories, the field, the offices 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 
the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 
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Job pportunity in viation Intelligence 

A limited number of select college graduates are 
being chosen to attend Navlal Aviation Officer 
Candidate School at Pensacola, Florida as prospec
tive air intelligence officers. Upon commissioning, 
the intelligence specialists can anticipate 22 weeks of 
specialized training in basic intelligence concepts, 
functions and processes, intelligence organization, 
and relationships of intelligence operations. Total 
active duty time is four years. Salary starts at 
$10,500 and increases to $17,000 in four years. 

Qualifications are as follows: 

Age ~ must be between the ages of 19 
27 1/2. 

Education ~ must be either regularly en
rolled in college as ac last 
semester junior or as a senior in 
good standing or be a graduate 
of an accredited college or 
university. 

Visual Acuity"""""""' eyesight correctable to 20/20, 
normal color and depth percep
tion, ability to see stereo. 

For more information call 
612- 335-3628 (co II ect) 

or write 
ATTN: Lt. VanHorn 
Navy Officer Programs 
Federal fice Building 
2nd and Washington Aves. So 
Minneapolis, MN 55401 



ith $9 million invested in I. T. re.
search each year, students might 

wonder which is a more important 
function of the Institute of Tech
nology, research or teaching? 

There are factors that· can tip the 
scales in favor of research. Research, 
some University faculty and ad
ministrators argue, is needed to 
attract a highly competent staff, 
moreover, faculty members some
times feel pressure from their col
legues to do research and to publish. 
Those who do not respond might be 
jeopordizing their professional repu
tations within the University. Lastly, 
many university administrators 
agree that a professor's successful 
involvement in research is an im
portant criterion for hiring and 
promotion. 

According to Walter H. Johnson, 
associate dean of the Institute of 
Technology, the two most significant 
elements in the decision to promote 
faculty members are their teaching 
and research abilities, with both 
weighed equally. N ~vertheless, the 
dual role of I. T. professors as re
searchers and teachers can result in 
the neglect of one duty in favor of the 
other. Many undergraduate I. T. 
students feel that their professors 
place teaching secondary to re
search. Common student complaints 
include professors who are inade
quately prepared for classroom 
lectures, who neglect their office 
hours or conduct them in their labs, 
and professors who do nothing to 
improve their poor teaching abilities. 

''Teaching has never been a 
prime respmisibility of the I. T. 
faculty. Their primary duty has been 
research," said Dave Solberg, out
going president of the I. T. Board and 
a senior in mechanical engineering. 
''Because teaching is of low priority 
in l.T.," Solberg continued, "pro-
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by Mary Klein 

fessors feel little pressure to improve 
their teaching abilities.'' 

Although Mark Reeves, a senior 
in aeronautical engineering, believes 
that research is an important func
tion of the University, he said, ''I'm 
here to get an education. The first 
priority should be teaching.'' But in 
his experiences, this is often not the 
case. For instance, he is taking a 
course taught by two professors 
because one of them is often out of 
town for research activities. This 
means that Reeves and his class
mates must adjust to two different 
types of teaching methods and test 
problems, he said. 

Other students, such as Bob 
Huber, a junior in geo-enginee:ring, 
do not believe that I.T. professors-

Ill 

I 
place teaching secondary to re
search. And some students have en
countered an equal number of pro
fessors who have neglected their 
teaching in favor of research and 
those who have not. The fact 
remains, however, that many I. T. 
undergraduate students feel that 
certain professors could improve the 
balance of their research and teach
ing responsibilities. 

There is also another point that 
should be considered. The academic 
needs of graduate students vary 
considerably from the needs of 
undergraduates. At the graduate 
level, student involvement in re
search is essential, and the re
searcher whose classroom perform
ance is poor might have the gift of 

I.Tm Research Expenditures 1974-75 

Aero and Meehan i-cal ............ -----~ ...... $ 441 ,415 
Civil and Mineral-----~--- 465,605 
Electrical 450,588 
Mechanical 1 ,251 ,945 
Chemical and Mat. Sci. 408,639 
Mineral Resources Research Center 263,685 
St. Anthony Falls Hydraulic Lab. 311,085 
Computer Science 51 ,004 
LT. Administration 133,442 
Mathematics 399,537 
Chemistry 1 ,070,379 
Physics and Astronomy. 2,694,403 
Geology 714,101 
Architecture 19,059 
Mineral and Metallurgy 50,095 

Total 8, 724,982 

Minnesota Technolog, 



stimulating students in a one-to-one 
teaching situation. Ideally, a pro
fessor could perform equally well in 
the lab and the classroom, but pro
fessors are only human and everyone 
has his or her limits. 

The ability of professors to inte
grate their research and teaching 
activities is a second factor to con
sider when looking at the effects 
research might have on the quality of 
education I. T. students receive at the 
University. Research on faculty 
members at a large state university 
(''The Occupational Roles of College 
Professors," James Huber, U.S. 
Government Printing Office, 1969) 
revealed the difficulty professors 
have in integrating their teaching 
and research functions. Only one
third of these professors introduced 
the results of their research activities 
into their courses while teaching 
undergraduate students. These re
sults indicate that research activities 
are often isolated from the material 
professors teach in their courses. 

There are two major sides to this 
issue. Even if professors can incor
porate their research experiences 
into their classroom lectures, Reeves 
pointed out that ''If someone is 
doing advanced work on the space 
shuttle, that work has very little to do 
with me as an undergraduate.'' 
Other I. T. students agree that the 
sophisticated research activities of 
their professors are meaningless to 
undergraduate students who are still 
struggling with basic scientific con
cepts. In fact,one I.T. professor said 
that many I. T. undergraduate 
courses are so elementary they could 
be taught by anyone who would just 
read the textbook ahead of the 
students. 

On the other hand, it is possible 
for professors to share a part of their 
research activities with their stu
dents. When Associate Dean John
son taught an introductory physics 
class he said that he would introduce 
ideas and techniques from his cur
rent research. Moreover, some stu
dents have found that the enthusi
asm professors have about their 
research can carry over into the 
classroom, making a course more in
teresting. 

Whether or not researchers ef
fectively incorporate current knowl
edge into their teaching of basic 
science courses depends upon their 
communication abilities.'' It's not that 
I. T. professors don't know the 
material that they teach, it's that 

Winter II, 1976 

they often don't know how to teach,'' 
explained Edward Lucking, a senior 
in mechanical engineering. Other 
students agreed that the quality of 
teaching in I. T. is more often af
fected by teachers' inabilities to 
relate to their students than by their 
involvement in research. 

There is no requirement for uni
versity professors to have any formal 
training in how to teach. Dr. Walter 
V.Weyhmann, professor and head of 
the Department of Physics and 
Astronomy, said that all professors 
could benefit from such training, but 
there just is not enough time. The 
overall aims of the University, which 
include not only teaching and re
search, but also service to the state, 
make it impossible for a professor to 
become excellent in all areas, Weyh
mann said. 

Although excellence in both re
search and teaching is difficult, some 
professors have developed the com
munication skills necessary to in
tegrate the two activities in the 
classroom. In a 1972"'Study conducted 
at Tufts University, undergraduates 
rated the teaching skills of their pro
fessors. The students usually were 

unaware of the research activities of 
the instructors they evaluated. The 
results showed that students re
garded professors involved in re
search as the best teachers. 

In I. T., many faculty members 
agree that often the most competent 
researchers are also the best teach
ers. For'instance, in the Department 
of Mechanical and Aerospace En
gineering, five professors have each 
been recognized as outstanding in 
both research and !eaching. 

Because engineering is a prob
lem-solving field, I.T. students could 
benefit from being taught by pro
fessors who are solving their own 
research problems. Besides textbook 
knowledge, students need to know 
how to cope with new problems by 
using basic concepts. As Dr. Weyh
mann said, "The best way to learn 
professional material is from a 
professional.'' 

For the moment, the question of 
whether research is allowed to con
flict with teaching remains a per
sonal decision for University pro
fessors. Their ability to resolve this 
conflict affects every I. T. student. 
The quality of education in the In
stitute of Technology depends on it. 
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If you are concerned, put your capability and professionalism to work with the 
Corps of Engineers. Today we are facing many challenges to better the quality 
of life. One important area is to balance the development of our water resources 
with the preservation and enhancement of our natural environment. 
A career with the Corps of Engineers offers outstanding professional opportu
nity and personal satisfaction to engineers working to help solve critical environ
mental problems. 
We need engineers-professionals who have a creative approach, who want 
to work with economists, planners, landscape architects, biologists-to better 
the quality of life. 
You'll find challenging opportunities involving planning, design, and construc
tion for water resources development ~nd navigation projects, development of 
non-structural solutions to flood control projects, and hydro electric power 
projects. You'll find these also on a wide spectrum of facility systems, including 
industrial plantsr missile and space exploration launch and control facilities, 
medical centers, communications, and family housing. 

The Corps of Engineers is the world's larg-est engineering/construction orga
nization. We apply all the techniques of modern technology to the improvement 
of our construction capability-system analysis, computer technology, advanced 
materials research and more. 
Meet the challenge of creating a better environment. Write to us today. We'll 
tell you about the exciting opportunities of a civilian career with the Corps of 
Engineers. An equal opportunity employer m/f. 

CORPS OF ENGINEERS DEPARTMENT OF THE ARMY, WASHINGTON, D.C. 20314 



Are you the kind of engineer who has what it takes to move into management someday? 
If you are, you already know it. 
Now what you need to know is which companies can offer you the best oppor-

tunities. We think you'll find General Electric is one. 
We're a high technology company. And that means we have to have manag

ers who understand technology-women and men- to run the place. 
Today, over 60% of the top managers at General Electric hold technical 

degrees. In fact, over 65% of the college graduates we hired last year held 
technical degrees. 

Of course, just leadership ability and a technical degree won't get 
you into management. First, you're going to need solid engineering 
experience and a broad understanding of business. 

And we have a lot of ways to help you get it. 
One is our Manufacturing Management Program. A two-year 

program of rotating assignments that gives you broad experience 
with different products and manufacturing processes. 

Another is our Engineering Program. For engineers with an 
interest in product and systems design and development. 
There's also a Field Engineering Program, a Technical Market
ing Program, plus a number of programs sponsored by product 
operations. 

And all with just one aim. To give you all the responsi
bility and all the perspective you need to move into man
agement. As fast as you can manage it. 

Of course, starting on a program isn't the only way 
to make it into management at GE. If you have a 
specific product interest, we have many direct
placement opportunities that can get your career 
started fast, too. 

What kinds of product areas can you 
work in at GE? 

Maybe nuclear power. Or more 
efficient turbine-generators. Or better 
mass-transit systems. Or medical 
equipment. Engineering plastics. 
Cleaner, quieter jet engines. Communi
cations products. You name it. 

Sound interesting? Why not 
send for our free careers booklet? 
Just write, General Electric, 
Educational Communica
tions, WlD, Fairfield, 
Connecticut 06431. 

Progress for People. 

GENERAL ELECTRIC 
An Equal Opportunity Employer. 
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Some of the toughest, most com
plicated mathematical problems 
you can possibly encounter are 
being solved in seconds on a pro
grammable calculator you can 
hold in your hand and carry on 
your hip. It's the way complex 
problems are getting solved now 
-and it'll be the way for years. 

That's why you're ready for a 
programmable right now. Be
cause you're on the threshold of 
a career. You need every edge 
you can get. And, a program
mable is indeed a big edge, 
whether you stay on campus for 
a couple of years, or soon leave 
to join industry. Because it does 
more for you than just get an
swers. It lets you respond to the 
pressures of making accurate 
decisions faster. You can cope 
with masses of data. Optimize 
mathematical models. Perform 
statistical reductions. Develop 
broad "what if" matrices. Ana
lyze trends. The list could go on. 

Is programming difficult? Abso
lutely not. It's really no more 
than a calculator's capability 
to: Learn what you teach it. 
Remember what you want it to. 
And automatically execute the 
series of steps~ or respond to the 
decisions you put into it. 

Most of the important deci
sion-making functions found on 
computers are available on 
TI programmables: Looping. 
Branching. Flags. Sub-routines. 
Yet there's no special language 
to learn. TI's full Algebraic 
Operating System (AOS) is nat
ural-left-to-right. It's easy to 
use, and so flexible that you can 
apply it to your own personal 
problem solving techniques. 

SR .. 52. Card programmable 
$395* 
Offers twice the capability of 
the only other programmable in 
its class- at half the price. f 

Records up to 224 keystrokes 

ro ram 
sthat 

sol di s 
on reusable magnetic cards. Has 
20 user memories. Preprogram
med card libraries are available 
which can be integrated into 
your pr.oblem solving routines. 
Repeat a program as often as 
needed. Change values. Explore 
"what if" possibilities. 

Enter· calculations exactly as 
stated -left-to-right. Nine levels 
of parentheses, plus an 11-
register stack handle problems 
with up to 10 pending operations. 

Literally teach the SR-52 your 
own calculating methods. Key in 
your program directly from the 
keyboard. If you wish, record 
your program on a magnetic card 
to use again and again. Used 
manually, the SR-52 i~6ne of the 
most powerful handheld, slide 
rule calculators available today. 

A Basic Library of 16 programs 
comes with the SR-52. Optional 

SR-50A and 
SR-51A offer 
exceptional 
slide rule 
math power 
and value. 

SR-50A $79.95* Full func
tion, on-the-go portable 
featuring algebraic entry 
with sum-of-products capa
bility. Performs trig and 
hyperbolic functions, logs, 
e to the x power, xth root of 
y and much more. 

SR-51A $119.95* Per
forms all functions found 
on the SR-50A, and more: 
Mean, variance and stan
dard deviation. Permuta
tion. Slope and intercept. 
Trend line analysis and lin
ear regression. Has 20 pre
programmed conversions 
and inverses. 

• Suggested retail price. TEXAS IN T UME 
t Based on suggested retail prices of 
models at the time of this printing. INCORPORATED 

rs 

libraries containing extensive 
programs in engineering, math, 
statistics, finance, etc., are also 
available. 

SR ... 56. Super slide rule 
with key programming. 
$179.95* 

The ideal student program
mable. No programmable is 
easier to master. Use up to 100 
programming steps with 10 user 
memories, nine levels of paren
theses, plus an eight-register 
stack that handles up to seven 
pending operations. Add, sub
tract, multiply, divide within a 
register without affecting the 
calculation in progress. 

Two unique features. A special 
test register permits comparison 
with the displayed value at any 
point in a calculation- without 
interfering with what's in pro
gress. A pause key keeps the 
display visible for 1/2-second dur
ing program execution. It also 
lets you go through a problem 
one step at a time. 

Supply the input data, then 
execute the solution of a stored 
sequence automatically. Get an
swers without the tedium of 
remembering and pressing keys 
repetitively. Three uncondition
al branches and six conditional 
branches- which includes four 
levels of subroutine and two loop 
control instructions - give the 
SR-56 great decision making 
power. 

An Applications Book contain
ing over 50 programs in math, 
electrical engineering, finance, 
statistics, surveying, etc. comes 
with an SR-56. 

For more details on TI's pro
grammables the SR-52 or SR-56. 
Or, economical slide-rule calcu
lators- SR-51A, SR-50A. Write 
Texas Instruments ~ 
P.O. Box 22013 CE, 7J 
M/S 358, Dallas, 
Texas 75222. 

TS ©1976 Texas Instruments Incorporated 
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We've developed, tested, and thoroughly proven a new coupling technique 
for Dickey clay pipe that is so improved and effective that you'd probably challenge 
our claim if all were presented here. 

We call our new coupling system PEP, for Plain End Pipe. The ends 
are plain. No bells. And the joints set new standards for the industry. It's available 
in sizes to fit six through twelve inch pipe. 

Users, in unsolicited testimony, already report impressive 
results and economies from Dickey PEP and we know you'll want to 
use it when available in your area. So, arrange now for a PEP talk. 
We'll pit our best men against your toughest questions. They're waiting 
to bring you the full Plain End Pipe story. 

~ 
COMPANY 

4-27108 
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The Minnesota Technolog is proud to present, with all the pomposity it can muster, 
The Second Annual Technolog Achievement Awards 

The George Plimpton=Sportsman of the Year Award 

·goes to Bill Musselman, who has the distinction of 
coaching three basketball teams (one in the Big Ten, 
and two in the ABA) in the same calendar year and 
leaving all three in shambles. The two ABA franchises 
have folded, and the Big Ten school is now on proba
tion, thanks to recruiting violations. 

Bill sounds like the kind of guy that you would 
invite to your wedding and before he left it would turn 
into a funeral. We feel that the Technolog can speak 
for the entire student body when we say ''thanks for 
everything you left us, Bill. We will never forget 
you.'' 

The Interstate 394 Memorial Award for Road of the 
Year 

goes to Highway 55 which both exists, and yet is 
mythical, at the same time. 

The so-called ''freeway highway 55'' which was 
first proposed in 1959, has been passed, approved and 
okayed more times than Hubert Humphrey has given 
speeches. In fact, the then-proposed Highway 55 was 
once includeg on state highway maps. Of course, a 
Highway 55 does exist, but the real Highway 55 has 
never been finally, totally approved. Somebody or 
something always comes up to stall it for "just one 
more year." This year, when the Highway 55 issue 
made its annual appearance, the Minneapolis City 
Government, from Stenvig down to the Highway 
Dept., did an Alphonse-Gaston Act that would have 
made the Twin Cities Student Assembly envious. 

Someday we might actually see the real Highway 
55, but who cares? After 17 years of proposals, the 
novelty has worn off. 

The Earl Butz Animal Husbandry Award 

goes to the Iowa bull who, it was reported in the Des 
Moines Register, had a night to remember. 
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According to accusations by two neighboring 
farmers, the young Iowa bull somehow got out of his 
pen and began amorously frolicking in adjoining fields 
which contained a number of young heifers. Because 
he answered the call of romance, the two farmers are 
sueing the owner of the bull for impregnating their 
cows. The owner of the bull was incredulous and his 
wife was quoted in the Register as saying "I just don't 
see how this thing could have ever happened. Our bull 
is only a six-month-old calf. For the life of me, I don't 
see how any calf that young could get in there and 
breed 32 heifers in just a matter of hours." 

43 times in one night for a six-month old animal 
sounds like a lot of bull to us. 

The Ron Ziegler Interplanetary Communications 
Award 

goes to Pete Wagner, candidate for Student Body 
President of the Twin Cities Student Assembly. 

Wagner is already well known on campus for his 
political cartoons which, at some time, have offended 
virtually the entire University Community. Not only 
does Wagner have many enemies but he also has 
another political liability - he says exactly what he 
thinks. 

Although Wagner will probably be unable to carry 
out his campaign pledges of publicly hanging parking 
violators or replacing C. Peter Magrath with a zoo 
keeper he has made his opinion of student govern
ment "perfectly clear." While some responsible and 
forceful action on the part of the Twin Cities Student 
Assembly could eventually make student government 
truly valuable, so far that has not happened. For the 
moment the University of Minnesota student govern
ment continues to have more political intrigue than a 
South American Republic. By the time you read this it 
may also have a self proclaimed clown for president. 

The Patty Hearst Award for Most Public Appearances 

goes to Richard Swalin, dean of the University of 
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Minnesota, Institute of Technology. 
To the best of our knowledge the dean has not been 

seen in public for at least four years. Furthermore, his 
office is perpetually dark and the lone secretary 
responds to all questions by saying that the dean is 
out. In fact, the only remaining traces of Swalin are his 
signatures on official documents and his $23 textbooks 
in the bookstore. 

But the Technolog must confess its responsibility 
for Swalin's demise. Several years ago an article in 
this magazine suggested that the dean had been re
placed by a computer named Marvin Snobol. While 
the article was intended to be purely humorous, it 
apparently was taken seriously by the wrong people. 

So to the real Dean Richard Swalin, whoever and 
wherever you may be, the Technolog offers the award 
and our apologies. Sorry about that. 

The Euell Gibbons Health Food Award 

goes posthumously to Dr. Alice Chase, the noted 
nutritionist. 

Author of many books on nutrition and health, Dr. 
Chase passed away last year. The cause of death was 
officially listed as "malnutrition." Somehow that fact 
may affect her credibility in her acknowledged field of 
expertise. 

Creative Disease of the Year Award 

along with our compliments go to C. Peter Magrath, 
president of the University of Minnesota. 

For as long as there have been schools, students 
and faculty alike have been inventing outlandish 
reasons to be excused and through the years some 
truly outlandish schemes have been used. But this 
year our own C. Peter came up with an outright 
winner- a disease which requires no foul medicines, 
no painful tests, and no disfiguring symptoms. All the 
disease requires is a nice, long period of bed rest. 

Don't get us wrong. We aren't making fun of 
someone who is ill. But of all the exotic sicknesses 
Magrath could pick and choose from he sure came up 
with a beauty. 
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That's why he is president and we are just 
students. 

The "Nerve of Some People" Award of 1976 

is shared by Dr. William Mayo and the University of 
Minnesota School of Public Health. 

Both award winners receive this recognition for 
their reaction to a humor article appearing in the 
Winter I issue of the Technolog. The parody, written 
on School of Public Health stationary, apparently did 
not amuse the school's hierarchy. In fact, the Director 
of the School of Public Health, Dr. William Mayo, 
wrote a letter demanding a $10 million settlement 
from the Technolog for "unauthorized use of our 
letterhead ... theft and violation of the copyright laws.'' 

The seasoned Technolog staff reacted to the threat 
in its usual businesslike manner by immediately going 
into a state of shock. That emotion quickly changed to 
admiration when we learned that William Mayo died 
in 1939. 

Nice try School of Public Health. 

The Lazarus Award for "Never Say Die" 

goes to the 1976 legislative stadium proposal. As you 
are reading this, the state legislature might very well 
have passed, via special session, a stadium bill. 

The current stadium concept has been killed no 
less than nine times by the 1976 l~9islature. Revived 
more often than a punch-drunk boxer, the proposal 
might still get rammed through, like Chuck Foreman 
plunging through the New Orleans Saints. So far, the 
legislature has been more like the Dallas Cowboys. 

Of course, the Vikings and Twins have been con
stantly lobbying for the stadium. Concern about the 
Vikings is understandable, but the mumbled threats 
from the Twins are laughable. Cal Griffith and 
company couldn't fill the present park if they gave all 
the tickets away. 

Actually, the entire controversy may soon be 
solved by a plan proposed by a University of Minne
sota Architecture professor. The Technolog carries an 
exclusive report on page 22. 
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by Scott W attawa 

I t is a commonly known fact that 
most anything pushed too far 

reaches a breaking point where a 
sudden change or transition occurs. 
A steel beam can be bent so far 
before it buckles or snaps. A person 
with a dual personality may suddenly 
switch from a shy introvert to an 
aggressive extrovert under pressure. 
Confronted with crisis, an unstable 

government may collapse or be 
violently overthrown in a matter of 
hours. 

The transition is often so rapid 
that conventional mathematical 
models used to describe the situation 
simply fail or make impossible pre
dictions. This leap from one situation 
or ''state'' to another, indescribable 
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in the language of conventional 
mathematics, is called a catastrophe. 

In the past, a catastrophe repre
sented the limit of usefulness for 
conventional mathematical models, a 
barrier beyond which ''anything 
goes.'' Equations that can otherwise 
describe a phenomenon behave so 
wildly at the breaking point that they 
become ''singular'', leaping off to 

changes; it is the rule rather than the 
exception. 

Catastrophe theory is a radically 
new method of incorporating abrupt 
transitions as a natural feature of a 
mathematical model. Smooth, con
tinuous change as well as catas
trophic jumps can be unified into a 
single model - indeed, a single 
equation. Moreover, the beauty of 

Figures courtesy Arthur Appel, IBM Corporation and Alexander Woodcock, Williams College. 

PARABOLIC 
UMBILIC 

infinity, or completely nonsensical. 
Since the very fundamental assump
tions of the model are often violated 
by the catastrophe, it is small 
wonder that catastrophic behavior 
has been made either an exception to 
the rule or quietly disregarded . Yet 
nature abounds with abrupt 

ELLIPTIC UMBILIC 

catastrophe theory is its simplicity. 
Many problems once thought to be 
inexpressable in the language of 
mathematics can be formulated in 
neat, concise models. 

Making of a Catastrophe 

Catastrophe theory was created in 
1967 by Rene Thorn of France. 
Thorn, one of the most eminent 
living mathematicians, was attempt
ing to solve problems in biology that 
defied conventional methods. Al
t!J.ough calculus could describe the 
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smooth changes in the systems 
Thorn was investigating, the prob
lems he faced were plagued with 
sudden jumps or discontinuities. 
Using topology, the mathematics of 
invariant surfaces and forms, Thorn 
eventually conceived of a geomet
rical model of a discontinuous 
process. 

Thorn's theory can be envisioned 
as a small ball rolling over a hilly 
surface or "manifold" as it is called 
in topology. The ball's motion can be 
described with calculus since under 
the force of gravity it rolls downhill 
in the steepest possible path. There
fore, if a starting point and the 
equation of the surface are known, 
the ball's position at any instant of 
time can be calculated. 

Suppose the surface is warped so 
badly that it is folded over. The 
equation for this surface is multi
valued at the fold. If the ball rolls 
over the upper surface of the fold, it 
would suddenly fall to the lower 
plane. Furthermore, if the gravity 
pulling the ball over the surface was 
very strong, the ball would appear to 
fall so fast that its position on the 
surface would seem discontinuous. 

The Cusp Catastrophe 
and Applications 

/ 

i //// 
' ,' I 
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The cusp catastrophe is one of the 
simplest of the elementary catas
trophe models. Yet even this basic 
model can provide description of 
phenomenon previously beyond 
the scope of calculus. The cusp 
catastrophe illustrates catastrophic 
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In this simple example the ball's 
position has changed catastrophi
cally. 

In time, Thorn was able to prove 
some very interesting properties 
about catastrophes in general. The 
most important conclusion he 
reached is that for many applications 
only a finite number of basic or ''ele
mentary'' catastrophes exist. This 
means that, in general, catastrophic 
behavior can be modelled by com
bining a finite number of elementary 
catastrophies. For example, in the 
familiar four dimensional system of 
space and time only seven elemen
tary catastrophes exist. 

Modeling Man 

Not surprisingly, when Thorn first 
introduced catastrophe theory many 
mathematicians were skeptical of the 
amazing results claimed by some of 
Thorn's followers. While some theor
ists have completely ignored the 
subject, others still seem to be 
bothered that Thorn, so highly 
respected for other contributions in 
mathematics, has introduced such an 

jumps, divergence, bimodality and 
hysterisis delay, among the most 
fundamental concepts of catastrophe 
theory. 

Catastrophic Jumps "' Q) 
X 
<1l 
f-

0 
In simple terms, a catastrophe g 

occurs when a system leaps from one ~ 
state to an entirely new state in an ~ 
infinitesimally small interval. While ~ 
singular jumps of this type violate 
the notion of continuity, one of the 
most basic concepts of mathematics, 
they are a natural feature of catas
trophe theory. 

As an historieal example, con
sider colonial i~merica which was 
forced to pay h1cr•easingly heavy 
British taxes. The Tea Tax, however, 
'Nas xnore than so:me Boston citizens 
eould bear and the once loyal sub
jects retaliated with the Boston Tea 
Party. 

The Tea Act alone was minor 
cornpared to the taxes and laws that 

unconventional idea. Furthermore, 
even those who defend the theory 
admit that some of the underlying 
concepts have yet to be rigorously 
proven. 

But no one can deny that catas
trophe theory seems to work. Fields 
of study formerly beyond the scope 
of mathematics have been success
fully modelled by the theory. If a 
historian postulates five major 
causes for the fall of the Roman 
Empire, it is possible to formulate a 
qualitative mathematical model that 
describes the fall. If a sociologist 
isolates a couple of primary reasons 
for the development of a society, a 
catastrophe model can be con
structed to show the history of the 
society. 

In fact, just nine years after it was 
developed, catastrophe theory has 
already been applied to hundreds of 
problems in engineering and parti
cularly in the social sciences. There 
are even suggestions that catas
trophe theory may be the most 
important idea in mathematics since 
calculus. And after all, people 
probably laughed at the idea of 
infinitesimals. 

already existed. Certainly the British 
Parliament that enacted the tax had 
little idea that the additional levy 
would produce such an outrage. 

Bostoo Toa Pa~ 
I 

Catastrophic Jump 

In this example, the old taxes 
follow the line on the upper surface 
of the fold and later events are re
presented on the lower surface. The 
sudden drop represents the catas
trophe, or the one tax which 
produced the violent reaction. In 
short, a catastrophic jump is a model 
of "the straw that broke the camel's 
back.'' 

7 



@ 

I vergence 

imodality 

Literally, bimodality means two 
modes, a situation which violates 
even the primative notion of a func
tion. A problem can be completely 
characterized by known variables yet 
under identical conditions several 
widely different results occur. Which 
of several states the system is in can 

Unlike catastrophic jumps, diver- be determined only by knowing its 
gence is a smooth and continuous most recent history since the relation 
process. In divergence similar action is multivalued. 
on arbitrarily close points can For instance, nations with similar 

by the depth of the fold. Increased 
distances from the cusp represent 
increased resistance to change and a 
more drastic catastrophe when it 
occurs. 

In economics, the recovery of a 
faltering economy may lag behind 
stimulating fiscal policies. Only after 
a critical level of stimulation is ex
ceeded will the economy ''turn 
around'' to recovery. 

produce widely differing results. The resources can have radically differ
concept can be used to explain how ent standards of living. A poor nation 
seemingly unrelated results can be , which has never possessed any re- ! 
recorded from identical processes. sources remains poor, while a rich ~ 

To illustrate divergence, consider nation can deplete whatever re- en 
water melting from a snow-capped sources it has and continue to enjoy a 
mountain on the continental divide. better standard of living. It is the 
On one side of the mountain melting history of available resources that 
snow eventually ends up in the ultimately determines whether a 
Pacific Ocean, while on the other nation is rich or poor. 
side the melting snow flows to the 
Atlantic. For critical locations the 
melting snow can go either way. 
Deterministically, the direction in 
which the melting snow will flow 
depends only on its location since 
gravity is the single force acting on t 
the water. 

Resources -J> 

Suppose it has been painstakingly -~ 
determined that a melting snowflake :::i 

should flow into the Atlantic. On the ~ 
day the snow melts, however, ~ 
Jupiter and Saturn are aligned so ~ 
that the force on the water molecules 
has changed ever so slightly. Now 
the water from the snowflake will 
eventually flow into the Pacific. 

Divergence 

In other words, a minute differ
ence in force acting on virtually 
identical origins can produce differ
ent results. The problem exists only 
at certain critical points - or in this 
case only on certain mountains. 
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Bimodality 

Japan can be cited as a modern 
nation that has no more resources 
than a multitude of Third World 
nations. Nevertheless, Japan has 
one of the highest standards of living 
in the world. Many Third World 
countries may never obtain such 
wealth. · 

ysterisis elay 

Hysterisis delay is the catas
trophe theory term for effects 
lagging behind causes. In many 
catastrophes the situation must 
reach a critical level before any 
change occurs. Once that critical 
value is reached, however, the 
changes ensues rapidly. 

In the cusp catastrophe model the 
severity of the change is represented 

Hysterisis Delay 

If a cusp catastrophe is allowed to 
represent a political revolution the 
time it takes the government to 
respond to stress determines the 
severity of the revolution. Allowing 
stress to accumulate is shown as 
motion away from the cusp while 
response to stress is motion toward 
the cusp. 

Hysterisis Delay 

Ineffective systems may respond 
so slowly that stress accumulates to 
the point of a catastrophic over
throw. Thus in the Russian Revolu
tion the czars' inability or unconcern 
to deal with change lead to a violent 
overthrow. On the other hand, the 
British Parliament is so responsive 
that it appears the government 
peacefully changes hands nearly 
every week. 
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Aggression is an emotion that can be accurately 
modelled by the cusp catastrophe. Aggression is influ
enced by two conflicting drives, rage and fear. Rage 
causes attack while fear causes flight but neither pro
duces neutral behavior. Thus rage and fear cause 
behavior to diverge into two states, attack or flight 
respectively. Sudden attack or flight is the catastrophe in 
this case. 

In a published study of aggression in dogs (Scientific 
American, April, 1976) researchers found that a 
hysterisis delay occurs as the animals switch from 
feelings of rage and fear until one drive overcomes the 
other. For instance, even though growing fear may en
courage a dog to flee, only a small increase in rage can 
induce an attack. Bimodal behavior is observed for iden
tical feelings of rage and fear and the dog will continue to 
flee or attack, depending on which drive it exhibited 
first. 

A more complicated case of catastrophe theory in use 
is jury behavior. To set the stage for this model consider 
a catastrophe to occur whenever a juror changes his or 
her mind about the guilt or innocence of the defendant. 
Divergence is shown by a jury which, from the 
beginning of the trial, polarizes over the verdict. A 
hysterisis delay is exhibited by a juror who changes his 
or her mind only after hearing several conflicting testi
monies during the proceedings. Bimodality can be seen 
in a jury which hears the same evidence, yet divides over 
the verdict. The verdict a juror finally chooses depends 
on his or her most recent opinion. 

The conflicting emotions felt by the jurors are the fear 
of convicting an innocent defendant and the responsi
bility to sentence someone who is guilty. The catastrophe 
figure can be described as having an upper surface re
presenting innocence and a lower plane corresponding to 
guilt. As evidence is introduced in the course of the trial, 
the position of each juror on the surface changes with 
time. 

By using the concepts of catastrophe theory, trial 
lawyers may someday calculate the precise moment to 
introduce a certain piece of damming evidence. Perry 
Mason would never stand a chance. 0 
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Mechanical and civil engineering 
majors ... aerospace and aeronautical 
engineering majors ... majors in elec
tronics ... computer science ... mathe
matics. 

The Air Force needs people ... many 
with the above academic majors. And 
AFROTC has several different pro
grams where you can fit ... 4-year, 
3-year, or 2-year programs. Some 

rs 

offering full scholarships. All offering 
$100 a month allowance during the last 
two years of the program. Flying oppor
tunities. And all leading to an Air Force 
officer's commission, plus advanced 
education. 

If you'd like to cash in on these Air 
Force benefits, start by looking into the 
Air Force ROTC. 

AFROTC 
University of Minnesota 
Room 3, Armory 
373-2205 

Put it all to ether in Ill 

r orce 



m 

I I 
(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technological skills of 
a high order, inspiration, and extraordinary 
imagination. 

They fill exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists, 
technicians, sales representatives, assemblers, 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. But maturity and experience 
are present too. Many of those in on the 
beginning of Univac are still found in management 
research, the laboratories, the field, the offices 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 
the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 
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Strict security measures will be enforced to prevent 
disruption of E-Day activities by foresters. Present plans 
call for placing bars of soap at all entrances to the 
Minneapolis campus. This is the most effective method 
of repelling foresters !known to modern science. 

For reliable, up-to-date information onE-Week contact 
a) Darrel Johnson 
b) Minnesota Technolog, Suite 2 Mechanical 

Engineering 3 73-3298 
c) The LT. Board 
d) Blarney Board outside 105 Lind Hall 
e) Blarney's Castle (if it is ever published), the Official 

E-Week Publication. 

NOTICE: The University has denied Plumb Bob permis
sion to burn the two temporary buildings in the 
I. T. court and hold an outdoor barbecue. 
Plumb Bob will appeal the decision on the 25-
year old buildings. 

I. T. sleuths can test their powers of reasoning on the 
annual Shamrock Hunt. The lucky finder will receive a 
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(hold your breath) $10 check. Plumb Bob is too cheap to 
even consider a larger prize. Clues will be published in 
Barney's Castle if it is ever published. 

Graduating I.T. seniors are invited to attend a special 
Dinner and Dance on May 22nd. The evening is the 
year's final social event and will be held at the Radison 
South. Music will be provided by the eleven piece Jerry 
Mayerson Orchestra. 

Seniors can purchase tickets by check or money 
order from Julie in 105 Lind Hall. The cost for the entire 
evening is $3 and seniors may bring one guest. 

The official E-Week Button, designed by Pete Balega, 
is good for free admission to the Thursday night square 
dance. (No square dancing experience necessary.) An 
E-Week button will also· admit the wearer to special 
movies and to the E-Week picnic where good eats can be 
purchased at outrageously low prices. 

E-Week buttons can be purchased from Plumb Bob 
members or at the Technolog office, Room 2, Mechanical 
Engineering. Cost is $.50. 
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E~Day Activities, May 7, 1976 

10:00 Grand Parade of Beds, Cars, Trikes and 
Celebrities 

10:45 Race Preparations and Testing 
11:00 Bed Race 

Tricycle Race 
11:30 Homemade Car Race 
12:30 ·Awards 
1:00 Picnic 

Spring 1,1976 

Beer-Drinking Contest (of course) 
W atermellon Seed Spitting Contest 
Tug-0-War 

Official list of E-Week Activities 

Shamrock Hunt 
Tennis 

Bed Race 
Picnic 

Square Dance 
Volley Ball 

Bowling 
Foosball 

Displays in Architecture Court 
Car Race 

Ping-Pong 
Tug-0-War 
Basketball 

Chess 
Softball 

Beer Drinking/Guzzling 

For more information on these 
contests of skill see the 

Blarney Board outside 105 Lind Hall. 
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And we're still working on it. 
You see, the invention of the telephone didn't stop with Alexander 

Graham Bell. It just started. 
Because the telephone is just the beginning_ of a telephone call. 

It's part of an intricate network of a trillion parts and nearly 
a billion miles of circuits. 

To build this network, we at Bell Labs and Western 
Electric have long worked as a team with AT&T and your 
Bell telephone company. 

As a result, America has the best telecommunications 
system in the world. 

And the world has the benefits of such Bell System 
innovations as the transistor, the coaxial cable and direct 
distance dialing. 

Working together, we've created entirely new communi
cation systems. Like our latest switching machine that can 
route 550,000 calls an hour. 

At the same time, we're constantly improving existing 
systems. Like tripling the capacity of our major microwave radio 
system in the last ten years. 

Even the standard telephone that you probably think never 
changes has had virtually every major part improved since 1972. 

In fact, we've made more than 2,500 improvements in your 
phone in the last twenty-five years. 

Not just to make it look different. But to make it work better: 
And to keep its cost down. 
Improvements like these don't just happen. 
The Bell System invests more than $750 million a year 

in research and development. 
As an outgrowth, we receive an average of more than 

two patents every working day. And nearly half the things 
Western Electric will make this year didn't even 
exist four years ago. 

In the next 10 years, we plan to 
expand the capacity of the telephone 
network as much as we have in the 
past 100 years. 

To keep this network operating and 
growing takes the innovative teamwork 
of Bell Labs and Western Electric. 

The kind of innovative teamwork 
that makes us say: 

One Bell System. It works. 
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The Air Force C-141 which is the airborne base of the Gerard P. Kuiper Observatory. 

by Doug Smith 

wo University of Minnesota 
;astronomers are working on a 

new National Aeronautic and Space 
Administration (NASA) project that 
may provide better understanding 
about the Earth's origin and the 
workings of our solar system. 

For centuries man has studied the 
vast reaches of space in much the 
same way. With telescope in hand, 
he stood on Earth and focused on 
distant bodies in space. Even with 
the development of more sophistic
ated and accurate instruments, man 
was still restricted to observing the 
heavens from Earth. This posed 
many problems then, as now. 

The main problem observers on 
Earth encounter is that they must 
look at objects in space through the 
distortion caused by the Earth's at
mosphere. Among the substances in 
the atmosphere is water vapor, 
which distorts all observations and 
completely blocks others. Even the 
best observatories, usually located in 
high altitudes to avoid some of this 
water vapor, are affected by the 
problems. So four years ago NASA 
began to construct a unique observa
tory that would reduce atmospheric 

interference. Their idea was to 
create a flying observatory in a giant 
Air Force C-141 transport plane that 
could expand the limits of observa
tion by flying above much of the 
Earth's water vapor. However, many 
problems arose as the project, called 
the Gerard P. Kuiper Airborne Ob
servatory, was constructed. 

A 36-inch telescope was mounted 
in a special open-air compartment 
just ahead of the plane's wing. The 
telescope had to be mounted in a way 
to avoid the constant vibration from 
the plane, and instruments needed 
to be designed to operate within the 
plane's magnetic field. Since the 
plane flies at over 40,000 feet, the 
telescope's open compartment had 
to be designed to withstand the ex
treme pressures and cold tempera
tures. There was also the problem of 
how to analyze the information as it 
was collected .. But perhaps the big
gest problem NASA faced was to 
develop a mechanism enabling the 
telescope to remain fixed on an 
object while the plane sped through 
the atmosphere. 

Dr. Edward N ey and Dr. Michael 
Merrill of the University were among 
four groups that initially tested the 
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Part of the equipment located inside the flying observatory. 

Professor Edward Ney 

plane at the Ames Research Center 
near San Francisco. Ney, who has 
been at the University since 1947, is 
Chairman of the Astronomy Depart
ment and Regent's Professor. Mer
rill, the department's newest mem
ber, joined the staff in October as a 
research associate. After six pre
vious flights, Ney became skeptical 
of the plane because of its many 
problems. 

However, a February flight con
vinced both astronomers that the 
bugs had been ironed out. The most 
perplexing problem was solved by 
the development of a computer 
tracking system that appears to be 
successful in locking the telescope on 
desired objects. The navigator sim
ply· sets the area to be observed by 
programming a computer located in 
the plane. The computer auto
matically tracks the area and anal
yzes the information coming in as 
well. Other programs now appear to 
be solved, too. 

The Kuiper Observatory has 
aided N ey and Merrill in their study 
of the composition of dust in space. 
According to current opinion, the 
stars evolve from contracting masses 
of cosmic gas and dust, and the 

Spring I, 1976 

planetary systems develop around 
the stars. Thus by identifying the 
composition of dust, astronomers 
hope to· better understand how the 
Earth, as well as other stars and 
planets,: was created. 

Merrill explained that observers 
know that some cosmic dust consists 
of silicate rock, water, and carbon 
rock. Yet Merrill and Ney's work, 
aided by recent findings observed 
from the Kuiper Observatory, may 
yield an important discovery. Car
bonate rock, often an indication of 
life, may exist in the dust. 

''The reason this is interesting,'' 
Merrill said, ''is that we have no idea 
of how it got there. There is a well
understood process for forming car
bonate rock here on Earth, but if the 
rock is indeed present in cosmic dust 
it would conflict with this under
standing of mineral formation.' ' So it 
appears our knowledge of the Earth 
and our solar system is incomplete. 
There are either alternate ways to 
create this rock, Merrill said, or else 
conditions in our early solar system 
may have been different than what 
many scientists theorize. Although 
much ground work proceeded this 
apparent discovery, it was the 

17 



The plane in flight. The black square behind the cockpit is the location of the plane's 36-inch telescope. 

Kuiper Observatory that enabled 
N ey and Merrill to observe carbonate 
dust. ''We had to get above the 
Earth's water vapor to observe 
this," Merrill said. 

Most of Ney and Merrill's equip
ment was constructed and tested at 
the University of Minnesota. Other 
test sites included the University's 
O'Brien Observatory at Marine on St 
Croix and the Mt. Lemmon Ob
servatory in Tuscon, Arizona. (The 
Mt. Lemmon Observatory is used 
jointly by Minnesota and the Uni
versity of California at San Diego.) 
Out of the 30 groups that NASA ori
ginally assigned to develop equip
ment, Minnesota's designs have 
proven to be some of the most suc
cessful. ''One reason we have been 
successful is because we have the 
ground telescopes available to test 
the equipment with," Ney said. 
"Others can't do this." 

NASA's next plan is to cut back 
the Kuiper Observatory's pool of 
users to 10 groups. Because of Ney 
and Merrill's recent findings and the 
overall success of their equipment, 
Minnesota has a strong chance to be 
included among the 10 groups that 
will continue to fly in the giant 
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observatory. ''I think we have a 
better than even chance to be one of 
the ten," Ney said. NASA will make 
their decision early this spring. If all 
goes right, Ney and Merrill expect to 
do additional work with flights this 
summer. 

As with other NASA space ex
ploration projects, heavy costs are 
involved in operating the Kuiper 
Observatory. ''It's scary when you 
figure it out," Ney said. Besides the 
initial five million dollars spent to 
convert the plane, the entire pro
gram costs nearly $2,000 an hour 
when in flight. A typical flight is 
eight hours. 

Is the plane worth these costs? 
Both Ney and Merrill repeat what 
many NASA officials have said in the 
past about their space program. It's 
worth the cost if the information is 
important. Both believe the Kuiper 
Observatory has already proven in
valuable to observers. 

"It's important to know where the 
material that makes up our earth ori
ginated,'' Ney said. ''Hell, a guy 
must have some interest in knowing 
where this whole thing came from." 

The Kuiper Observatory may 
supply some of these answers. D 
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"More than one-half 
billion of the world's 4 
billion people do not 
get enough to eat, and 
the population crisis 
continues to aggravate 
the hunger problem.'' 

Spring I, 1976 
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uture 

by Mary Klein 

merican menus may soon include 
strange entrees :semi-meatless 

weiners, single-celled proteins and 
alfalfa protein powder, to name a 
few. 

New foods in the American diet 
are being developed by industry, 
university and government scientists 
who are researching new sources of 
proteins. The major catalyst for their 
research is the world protein short
age. More than one-half billion of the 
world's 4 billion people do not get 
enough to eat, and the population 
crisis continues to aggravate the 
hunger problem. 

But most Americans are not 
hungry and receive far more than 
enough protein, in some cases nearly 
twice the minimum daily require
ment of 45 to 65 grams established 
by the U.S. Department of Agricul
ture. This protein abundance implies 
that there are other incentives 
besides malnutrition for the develop
ment of new protein sources. Health 
concerns, economics, energy and 
ecology are important factors. 

Plants could provide the food to 
feed a hungry world. There is not 
enough meat to go around, and many 

experts agree that high-protein 
plants are the most efficient source 
of protein. 

Soybeans lead the field as the 
most commonly used protein source 
in the United States which produces 
70 percent of the world's soybean 
supply. Although these high-protein 
beans have been used to make many 
products including meal, oil, mar
garine and hamburger ''extenders,'' 
most of the U.S. soybean crop is 
consumed by animals. But new soy
bean-based human foods are chang
ing that consumption pattern. 

Early last year Miles Labora
tories, under the Morningstar Farms 
label, began marketing new food 
products called meat ''analogs'' or 
imitation meat produced from tex
tured soybeans. These breakfast
type foods, pork-like patties, links 
and a ham slice, now include a 
bacon-like strip which Miles intro
duced this January. 

Americans' concern about choles
terol was the major reason for the 
development of the analogs, said 
Helen Horton, director of Consumer 
Services for Miles Laboratories. 
Unlike traditional meat and pork, 
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these new foods have no cholesterol. 
Their other attractive characteristics, 
claims Horton, include the nutri
tional equivilance of the products 
they replace, a lower cost and no 
shrinkage. But more important for 
marketing purposes, Horton said, 
the foods cater to the eating habits of 
Americans by duplicating the ap
pearance, flavor and texture of tradi
tional breakfast meats. 

Although it might seem unlikely 
that the 'hamburger eating' Ameri-. 
can is interested in low-cholesterol 
products, the analogs, Horton said, 
are a great marketing· success. 
According to Horton, at least 30 per 
cent of the population is directly af
fected by the cholesterol content of 
foods because of medical evidence 
linking cholesterol with coronary 
heart disease. 

Other food companies, including 
General Foods and General Mills, 
are interested in the demand for the 
low)- cholesterol meat analogs and 
more of these products will probably 
be appearing in grocery stores 
nation-wide. A meeting in New York 
City of the Frosted Foods Associa
tion last year showed that the market 
for cholesterol-free products appears 
to be developing quickly. 

But when cholesterol is not a 
factor, many Americans have a 
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phobia about any product called an 
'imitation' unless their pocketbooks 
are involved. The major motivation 
for consumers to buy soybean-based 
foods is cost, said Eugene C. Allen, 
professor of Animal Science and 
Food Science and Nutrition at the 
University of Minnesota. About 
three years ago the high cost of meat 
forced consumers to look elsewhere 
for protein, and food manufacturers 
responded by producing new pro
ducts, he said. 

During that time, Red Owl intro
duced Juicy Blend Two, a low-cost 
fresh hamburger and vegetable pro
tein combination which became a 
marketing success, said Joyce 
Steele, manager of communications 
for Red Owl. 

Today, with lower meat prices, 
grocery shoppers are not as in
terested in soy-meat products. But 
many economists expect meat prices 
to soon rise again and when they do 
another new product might be found 
at meat counters. 

A soybean-based weiner has been 
developed at the University of 
Minnesota. The outcome of the re
search project, directed by Professor 
Allen, is a low-fat weiner made of 35 
per cent soy, 20 per cent fat and 45 
per cent lean beef. Its protein 
content is 15 per cent compared to 

photography by Peggy Anderson 

the usual 11-13 per cent protein 
found in the traditional weiner, and 
as a bonus, it will cost less. The 
federal government is presently 
considering using these weiners in 
school lunch programs, Allen said. 

The use of soy protein, however, 
does present special problems. Be
cause soy protein is deficient in the 
essential amino acid, methionine, 
soybean products need methionine 
fortification. But its bitter flavor and 
toxicity at high levels make methi
onine supplementation a bit tricky, 
although it can be done. Also, tex
tured soy flour and beef blends con
tain a high sodium content which 
might prevent people on a low 
sodium diet from using soybean
based foods, and other people have 
problems digesting soy flour. More
over, the price of soybeans has 
increased along with their popu
larity. 

One solution to the problems is 
soybean substitutes. Researchers 
have considered cottonseed and 
rapeseed, but both contain toxic 
substances which are expensive to 
remove. The best soybean substitute 
appears to be alfalfa because it is 
inexpensive. Max Milner, scientific 
secretary and director of the Pro
tein-Calorie Advisory Group of the 
United Nations, said because alfalfa 
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meal is extensively used to feed 
poultry, "Alfalfa is an industry al
ready in being'' that can easily be 
expanded to provide food for people. 

But alfalfa is a food of the distant 
future. Dr. Helen Linkswiler, pro
fessor of Nutritional Science at the 
University of Wisconsin, said that 
research involving the human con
sumption of alfalfa protein is still in 
early stages. 

Other incentives for the develop
ment of new protein sources in the 
United States are the two biggest 
problems of the food industry; 
energy and pollution, said Theodore 
P. Labuza, professor of Food Sci
ences and Nutrition at the University 
of Minnesota. "Industries can't 
afford to clean up their waste so it's 
better for them to use it," he 
explained. 

For instance, the fish industry is 
becoming more efficient in utilizing 
what they once wasted. Fish provide 
a good source of protein, but 30-40 
per cent of fish flesh is lost during 
the filleting process. Therefore, de
boning machines have been de
veloped which recover the flesh in a 
minced form. Eugene H. Sander, 
professor of Food Science and Nutri
tion at the University of Minnesota, 
is investigating methods used to 
fabricate minced fish into esthetic 
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shapes and improve the texture of 
minced fish products. 

Finding a way to enhance the 
palatability of "trash" species is 
another challenge to researchers. 
Skate, dogfish, and hogchoker do not 
usually conjure up delectable images 
to consumers. But overfishing has 
resulted in the scarcit~y of some 
popular fishes and alternatives are 
needed. Rather than waste trash 
species, they can be made appetizing 
by mincing their flesh and forming it 
into blocks, cakes, sticks or other 
shapes. Once 'disguised' these tasty 
species can become a new source of 
protein, said Bob Learson, a food 
technologist at the National Marine 
Fisheries Service Laboratory in 
Gloucester~ Mass. 

The trend toward making use of 
materials . that were previously 
wasted could add another new pro
tein to the diet of Americans, said 
Isabel D. Wolf, a food sciences and 
nutrition specialist at the University 
of Minnesota's Agricultural Exten
sion Service. The future food is the 
single-celled protein (SCP), such as 
yeast, which can be grown quickly on 
a cheap substrate such as petroleum 
wastes, she explained. 

Amoco, a subsidiary of Standard 
Oil of Indiana, is already in the 

. yeast-growing business. They plan 

to market their yeast to food com
panies as a protein additive. The 
U.S. Army Laboratories at Natick, 
Mass., have been investigating the 
use of trash as a substrate for 
growing SCPs. 

Whatever the reason, new foods 
will slowly continue to infiltrate 
everyone's diet. The dinner guest 
who now asks for a second serving of 
roast beef may soon be saying, 
"please pass the pigfish." 0 

Rodney's in the Park 
617 4th White Bear Lake 
Excellent Tap Beer 
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innesota' s on/ off. sport stadium 
may soon be a reality thanks to 

the efforts of a University of Minne
sota professor. Hiram Q. Snaveley 
(pronounced ''Smith''), Professor 
Emeritus of the School of Architec
ture, has recently completed a 
three-year study which he feels will 
permanently solve the sports sta
dium controversy. Snaveley' s plan 
calls for the installation of a plastic 
dome over the entire state of 
Minnesota. 

Although the idea sounds a bit 
grandiose, Snaveley nevertheless 
feels it is a practical solution to a 
perplexing problem. As Snaveley 
says,- ''Although the idea sounds a 
bit grandiose, I nevertheless feel it is 
a practical solution to a perplexing 
problem.'' 

Snaveley's idea, although time
ly, was no sudden inspiration. In 
fact, Snaveley began his search for a 
radically new stadium design several 
years ago. Since that time, his work 
has been funded by local business
men through the resale of Gopher 
basketball season tickets. But even 
with this substantial support the 
perfect solution Snaveley ·sought was 
elusive and the first 8,000 tickets and 
two years of research failed to 
produce a satisfactory design. 

At one time Snaveley was so dis
couraged that he was about to 
abandon his project as insolvable. 
Fortunately, the paper airplane inci
dent, a classic example of scientific 
:f..rocedure, provided a long-awaited 
break. "I was sitting at my desk one 
morning, absent mindedly making 
paper airplanes out of a student's 
master thesis,'' explains Snaveley, 
''when the plane I was working on, a 
really neato keen one, slipped from 
my hands. As I reached down to pick 
it up, I cracked my head against the 
side of the desk. You can still see the 
marks it left,'' continued Snaveley, 
pointing to matching dents in his 
desk and forehead. 

As Snaveley looked up, among 
the objects he noted floating about 
his office was the state of Minnesota 
encased in a plastic dome. Groggy 
but inspired, Snaveley realized that 
he had found the perfect solution to 
his dilemma. 

The next few months were spent 
in frenzied research as Snaveley 
consulted with some of the nation's 
foremost construction firms to deter
mine if such a dome was feasible. 
Seven different firms originally ex
pressed interest in the project, how
ever serious negotiation was soon 
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A 
D NS DOME 

by Jack Rink and Jeff Osborne 

As the Technolog went to press the fate of Minnesota's sports stadium 
remained unknown. However, this exclusive report may provide a final 
solution to the stadium debate. 

Professor Hiram Q. Snaveley 

narrowed to two companies. 
The Colgate-Palmolive Corpora

tion, makers of Baggies, have pro
posed a thin film dome supported 
by compressed air and sealed with 
specially designed wire ''twistees. '' 
An important selling point in the 
Colgate proposal is that food spoil
age in the state will be cut by 78 per 
cent after the dome is installed. Fur
thermore, Colgate claims that the 
state-wide incidence of stale sand
wiches will also be cut dramatically. 

A second plan for the dome has 
been introduced by Tupperware 
Incorporated. The Tupperware dome 
would be somewhat thick a...nd 

Proposed site of dome. 

opaque in comparison to the Colgate 
version and would also need to be 
periodically ' 'burped. ' ' One major 
advantage of the Tupperware dome 
is that it could be purchased at a re
markedly low price if Minnesotans 
agree to hold a Tupperware Party to 
sell similar domes l to :other rstates. 
(Editors note: This Tupperware 
Party has no .relation to the local 
political organization with the same 
name.) 

Snaveley feels that either of the 
two domes would be quite acceptable 
and the state legislature should 
make the final choice. Choosing 
between the proposals should be 
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Artist's conception of dome. 

Interior of dome 
as it would appear during the day. 

easy because once the entire state is 
domed most of the complex political 
issues that blocked other stadium 
proposals will disappear. In Profes
sor Snaveley's own words, "Choos
ing betwen the proposals should be 
easy because once the entire state is 
domed most of the complex political 
issues that blocked other stadium 
proposals will disappear. '' 

For Minnesota's sports teams the 
dome is a dream come true. The 
Vikings can look forward to playing 
in the most futuristic stadium in the 
National Football League. In fact, 
the only minor modification the 
Vikings have suggested is that the 

Spring I, 1976 

Interior of dome 
as it would appear at night. 

dome be extended slightly to the 
south - to Memphis, Tennessee. 
The Twins would no longer be con
fined to the Twin Cities and could 
attract larger crowds by playing their 
games on fields throughout the 
state. A couple hundred folding 
chairs would be used to accommodate 
spectators. In addition, the Gopher 
football and baseball teams would 
also play in the world's most spec
tacular stadium. 

The proposed dome would be 
financed primarily by a special long 
term tax. According to the Snaveley 
study, a two per cent tax on liquor, 
cigarettes, gasoline and pay toilets 

will pay for the dome in just over 
3,200 years. In addition, since the 
Gophers would ,also use the facility, 
the University of Minnesota will pay 
a token charge. This money would 
come from a $800 increase in 
quarterly student fees. 

Reaction to the planned dome has 
been swift. Governor Wendall An
derson came out strongly neutral on 
the subject stating, ''I might support 
the proposal, assuming of course 
that I decide not to oppose it.'' The 
University of Minnesota Board of 
Regents wholeheartedly endorse the 
$800 student fee increase although 
they seem indifferent to the dome 
itself. 

There are some serious objections 
to the plan, howev~r. Professor 
Harlem Merblitz points out that the 
proposed dome is, ''undoubtedly the 
most stupid thing I have ever heard 
in my life.'' The Sierra Club and 
other environmental groups have 
also voiced opposition to the plan 
and the Minnesota Pollution Control 
Agency announced that it will fight a 
legal battle to prevent the Reserve 
Mining Plant from being included 
under the dome. Meanwhile, Re
serve Mining is already seeking a 
court order to block the project. 
When reached for comment, a 
Reserve spokesman said, ''This 
action does not mean that we oppose 
the dome in any way. It is simply a 
company policy to seek an injunction 
against everything we can.' ' 

Professor Snaveley responds to 
criticism of his proposed dome with 
thoughtful rebuttal: ''Anyone who 
doesn't like the idea is a big ninny 
and you can tell them I said so.' ' 
Furthermore, when asked about a 
fine point of his plan, how fresh air 
would be circulated, Snaveley had a 
ready answer. "Shut up," he ex
plained. 

If Snaveley's proposal for a dome 
is accepted by this session of the 
state legislature (as he is confident it 
will be) the project could be com
pleted by early 1993. This would 
make Minnesota the world's undis
puted leader in innovative architec
ture in just 17 short years. As Pro
fessor Snaveley sums up, "If my 
proposal for a dome is accepted by 
this session of the state legislature, 
as I'm confident it will be, the project 
could be completed by early 1993. 
This would make Minnesota the 
world's undisputed leader in innova
tive architecture in just 17 short 
years.'' 

Snaveley paused and added, 
''Boy will I be famous. Maybe then I 
can get out of this dump." 0 
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If youth ink you have the abi I ity and desire to 
master nuclear engineering, the Navy's Nuclear 
Propulsion Program has openings for about 
200 outstanding college graduates. There's a 
Navy Recruiting Officer ready to give you a II the 
details on how you can become someone special 
in the new Navy. 

Lt. Tom orn 

2nd and ashington Aves. S. 

Minneapolis, N 55401 

call collect (612) 335-3628 
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engineering companies, never .. 
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The Undergraduate Research 
Participation Program provides 
some I.T. students with valuable 
research experience ........... and pays 
them for it as well. 
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by Steve French 

I f you had your choice of a summer job what would it 
be; flipping hamburgers at McDonalds or doing bona 

fide research? 
For the curious-minded person the Undergraduate 

Research Participation Program (U.R.P.P.) is offered to 
I. T. juniors through the Chemical Engineering and 
Material Science, Aeronautical Engineering and Chem
istry Departments. As pointed out in a letter written to 
the National Science Foundation, U .R.P .P. "aims at 
providing an exposure of the participants to all aspects of 
scientific research in order to aid them in their career 
choice and to provide useful training for those who 
continue on to graduate school.' ' 

Using the Chemical Engineering and Materials 
Science Department as an illustration of the program, the 
National Science Foundation (NSF) partially funds 
projects offered for research by the faculty. Proposals for 
funding of current faculty research projects are sent to 
NSF by Professor Edwin Thomas of the Material Science 
Department. Students who work on accepted projects are 
then paid a salary by NSF. The salaries average $90 a 
week for the 10 weeks a student must spend on the job. 
Proposed projects range from ''Oxygen Transport in 
Hypercholesterolemic Blood" to new methods of oil 
:recovery. 

In recent years NSF has funded only energy related 
projects due to the problem of dwindling natural :re
sources. For example, tertiary stage recovery of oil is a 
popular graduate level project directed by Professors H. 
Ted Davis and 1. E. Scriven. They are investigating a 
recovery method which utilizes a surfactant, a substance 
which has properties much like soap and is used to ex
tract additional crude oil in wells. Certain projects not 
funded by NSF may still provide an U .R.P .P. job if a 
faculty member is willing to appropriate a salary for a 
researcher. 

Students who plan to attend graduate school realize a 
need to get research experience. This is one of the 
reasons the program was started, according to Professor 
Thomas. He said that although seniors in the Chemical 
Engineering department must complete a design course, 
the course is regimented and follows ''recipe book' ' 
guidelines. ''When you try to give everyone a design 
project and you have 70 to 90 people, it's just unman-
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ageable with 15 or 20 faculty," he said; With a one-to
one ratio of faculty to student, obtaining valuable re
search experience becomes much easier. 

Interested students with G .P .A.s of 2.8 or higher are 
considered for the program. Because only 10 to 12 stu
dents are needed for the summer program, and about 80 
juniors are in the department, competition for the jobs is 
usually intense. 

At least four students chosen to work on the 10 
projects funded by the NSF must come from other col
leges in the state. This is because the Minneapolis 
campus has the state's only Chemical Engineering and 
Materials Science department. 

The summer program centers around weekly 
seminars where students give oral presentations on the 
progress of their research. The seminars are attended by 
faculty and the other U.R.P.P. students. The purpose of 
the seminars is to rate the progress of the student re
searcher and give constructive criticism to the students. 

Students have their own keys to the labs and have no 
set hours but are expected to work roughly a 40 hour 
week. Equipment such as electron microscopes, gamma 
ray facilities, Heathkit bench equipment and chemical 
kinetics equipment is all at the disposal of the student. 
Graduate students are available for help, but for the 
most part students are on their own. 

At the end of the summer students give a summary of 
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their work to the faculty. In some cases U .R.P .P. re
searchers have become so involved with their work that 
they have continued their projects into the school year. 
Denise Anderson, a junior in chemical engineering, 
extended her project into the school year and eventually 
became lead author of a paper. 

The benefits received by the U .R.P .P. students are 
important. Aside from the superficial advantages of 
money and prestige the student researcher learns 
about her or his analytic capabilities. And after a 
summer of laboratory research an U .R.P .P. student will 
have a good idea of what to expect in graduate school. 
Even students who decide not to continue in graduate 
level research have gained experience which may be the 
beginnings of a successful career in industry. Recom
mendations from an advisor are a good bet due to the 
close associations formed during the summer. 

The apparent success of U .R .P .P. is evident since its 
inception·in 1960. Over the past 16 years 102 of the 133 
participants in the program have gone on to graduate 
school. Present records show approximately 35 of these 
students have M.S. degrees and 29 have Ph.D. degrees. 

The U.R.P.P. program may best be summed up by 
Professor Thomas: ''If you're a lifeguard at the beach for 
a few summers you'll end up with a hell of a tan, but 
that's all. When you come to that first technical job you 
don't know beans." D 
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Every day, a million people 

living in a typical American city 
generate about half a million 
tons of wastewater. 

Sewage systems in many cities 
cannot cope with these amounts. 
So wastewater is not cleaned thor
oughly before it's discharged 
into rivers and lakes, and con
tributes to their pollution. The 
same rivers and lakes we rely 
upon for our drinking water. 

Union Carbide has developed 
a wastewater treatment system 

called UNOX. It deans the dirty 
water of towns and cities faster, 
cheaper, and uses less energy 
and space than any system de
vised before it. 

The U nox System uses high
purity oxygen instead of air. The 
oxygen is forced into a series of 
closed treatment tanks where it 
increases the efficiency of the 
microorganisms that feed on pol
lution and improve water quality. 

Nearly 100 cities are now us
ing or installing the U nox Sys-

r 

tern. As the population of Amer
ica grows, so does our need for 
clean water. And if we don't 
dean our dirty water, no one is 
going to do it for us. 

Today, something we do 
will touch your life. 

An Equal Opportunity Employer M/F 



By revolutionary, we mean we're looking for engineers who 
thrive on change. 

There's a revolution going on, a technical revolution. 
Every day, there are new changes. Changes in components. 
Products. Systems. Materials. Changes in processes. And even 
in whole technologies. 

General Electric needs engineers who like change. 
Who can adapt easily to change. And who can use change 
creatively. 

Generally, we've found that the engineers who are 
most responsive to change are those well grounded in 
the fundamentals. Who have a broad view that helps 
them evaluate and make use of changing technologies. 
Who are flexible. And who haven't become too special-
ized yet. 

Are you that kind of engineer? General Electric is 
that kind of company. 

G E .is constantly evaluating, developing, testing 
and applying new technologies. That's Qne of the 
reasons we're into so many different busi;.. 
ness areas. And coming up with so 
many new products. 

If you're the kind of person 
who thrives on change, join 
the technical revolution at 
General Electric. 

Send for our free careers 
booklet. Just write General 
Electric, Educational Co 

C~:!:~i~~~,~~i Fairfi!.J 
(;H(MIST c H t M 1 s r .::·"-b·---~·.i""·····il·-~;;:-~'··~··· Progress for People 
CAMPUS 

GENERAL ELECTRIC 
An Equal Opportunity Employer 
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(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technologica~ skills of 
a high order, inspiration, and extraordinary 
imagination. 

They fill exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists, 
technicians, sales representatives, assemblers, 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. But maturity and experience 
are present too. Many of those in on the 
beginning of Univac are still found in management 
research, the laboratories, the field, the offices 
and at so ph isti cated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 
the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 



PEP is the Dickey name for Plain End Pipe. There 
are no bells. This means you get all the advantages of 
Dickey day pipe, the strongest and most durable sewer 
pipe available, plus the cost-saving factors of our 
new flexible coupling. 

Over 12 million feet of PEP have been laid since we 
introduced it over five years ago, and in unsolicited 
letters, users testify to their increased profits, thanks to 
PEP's simpler installation and no job site breakage. 
And PEP's tighter joints stand up under far greater 
deflection and stress than any sewer pipe system. 
Sizes are now available through 12-inch diameter. 

Besides PEP's improved coupling you still get all of 
the structural integrity and load-bearing capability 
available only in day pipe. 

Get a complete PEP talk from your Dickey sales 
representative. He'll tell you in detail how PEP in the 
trench is like buried treasure to your cost accountants. 

Call, or mail this handy coupon today. 

r~-~--------------~-~ 
1 @'lr\\ W.S. Dickey Clay Manufacturing Company 1 
I 
i_Q;Li:~~~ P.O. Box 6, Pittsburg, Kansas 66762 I 

I COMP.m~Y"Y Telephone: (316) 231-1400 I 
I Name Title I 
I Company I 
I Address I 
I City State Zip I 
L-----------------~-~ 4-2710C 



look into the Air Force ROTC. And there are 
4-year, 3-year, or 2-year programs to choose from. 
Whichever you select, you'll leave college with a com
mission as an Air Force officer. With opportunities for a 
position with responsibility ... challenge ... and, ofcourse, 
financial rewards and security. 

The courses themselves prepare you for leadership 
positions ahead. Positions as a member of an aircrew ... 
or as a missile launch officer ... positions using mathe
matics ... sciences ... engineering. 

look out for yourself. look into the Air Force ROTC 
programs on campus. 

AFROTC 
University of Minnesota 
Room 3, Armory 
373-2205 

Wf HELP WITH: 

®GRAD£ 1-!At;SLES 

~ U POt-lc_y 

liD REGI!;;TRATION 

~ PPTrriONS 
~ INTER-COli.EGE 

Jli\1]{-UPS 

OPEN <2-4 

DROP IN; 

CALL IN 
NO APPQINT

MENTS NfC
E55ARY 

We have a whole library for you. So you can start learning 
for yourself how Full-Depth (TA) asphalt paving can be 
used to great advantage. It's an energy saver and money 
saver, too. This becomes particularly clear with stage 
construction. You can design the asphalt pavement needed 
now for today's traffic and plan to add more pavement 
strength in stages as traffic volumes and weights increase. 
Another big area is road upgrading-for economy reasons 
-and again, asphalt is the answer. It's ideal for road 
overlaying, strengthening or widening. There's a lot more 
to know about asphalt. And it's all worth knowing. To get 
your free library, send in the coupon now. 

-~-~offer open to civil engineering students and professors=-=., 

THE ASPHALT INSTITUTE, College Park, Maryland 20740 

Please send for your free Asphalt Institute Library. 
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Flying is one of the greatest challenges a man can face. 
But getting a Navy jet or multi-engine prop into the air 
and down again is only part of the job. 

That's where the Naval Flight Officer comes in. He's 
the man on the team who takes over when the plane is air
borne and it's time to see the mission through to its ulti
mate success. 

As a Naval Flight Officer, you'll operate radar, naviga
tion equipment and the most advanced electronic systems 
in the sky. 

The tools you'll work with are some of the most sophis
ticated ever developed. And most of them are classified. 

Ifs a demanding job. The qualifications are high. And 
the training is tough. You've got to be a college man to 
even be considered. 

But if you're the kind of man who can take a challenge 
like this in stride, you'll win more than just a Naval Flight 
Officer's wings of gold. 

You'll \Vin a position of respect and responsibility in the 
greatest Na\·al air force in the world. 

f-'or complete details 

Call Collect (612) 335-3628 
Lt. Gary Van Horn 
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Editor~ e 

Improving IT Education 

It is a pragmatic, quiet time to be an I.T. student. 
Jobs are tight and many students concentrate their 
energies into studying in order to achieve good grades. 
Few students actively voice discontentment with the 
quality of education they receive in I.T. 

Because the atmosphere on campus is calm, it is 
not readily apparent that many I.T. students are dis
satisfied with various aspects of their education. Some 
of their complaints are common to a large university 
which has two major responsibilities - education and 
research. 

I.T. professors cannot devote all of their time to 
teaching, and if they did, students, as well as the 
community in general, would lose out. Research is a 
demanding responsibility and having professors who 
neglect their office hours once in a while or who are 
not fully prepared for lectures 100 per cent of the time 
present minor inconveniences for students, compared 
to the benefits of being taught by experts who can 
share their up-to-date research activities. 

But teaching is an equally demanding responsi
bility and, unfortunately, some I.T. professors lack the 
communication abilities needed to teach even the 
basic material, let alone incorporate their research 
activities into their classroom lectures. 

Professors who distribute student evaluation forms 
with the intention of learning from student criticism 
can improve their teaching abilities. Such forms 
should be standardized and mandatory throughout 
I.T. 

But there is no reason why I. T. students should 
passively wait for the faculty to take the first step 
toward improvement. Unsolicited student suggestions 
to professors who perform inadequately in the class
room can be effective when a professor cares about 
teaching well. If repeated suggestions go unheeded, 
complaints about the professor should be directed 
toward University administrators. There should be no 
place in any classroom for professors who are not con
cerned about teaching and do not attempt to improve 
their teaching abilities. 

Teaching assistants (T.A.s) also play an important 
role in determining the quality of education received 
by I.T. students. Too often T.A.s have little interest in 
teaching but a lot of interest in earning money. 
Motivations are often impossible to uncover, but 
potential teaching ability can be measured. Each I.T. 
student applying for a teaching assistant job should be 
required to pass a teaching skills test. Moreover, 
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because some I.T. teaching assistants, especially 
f9reign T.A.s, do not speak English well enough for 
their students to understand them, all applicants for 
T .A. jobs should be required to pass a standardized 
English test. 

After all, most employers want to know the back
grounds and qualifications of the people they hire. 
The two proposed tests seem a minimal requirement 
for people who will be in a position of being able to 
upgrade or downgrade an I.T. education. 

No Claims of Modest~ 
In the Winter I, 1976 issue of this magazine, we 

reported on awards given to the Technolog for out
standing writing and layout for the year 1974. This 
year the group that presents the awards, the En
gineering College Magazines Association, was a little 
quicker in announcing the awards. 

The Technolog has been notified that in the 
calendar year of 1975 it received awards in eight out of 
ten possible catagories. 

Best All-Around Magazine (All Issues) 
First Place Award 

Best Single Issue 
First Place Award for Fall II, 1975 issue 

Best Layout (All Issues) 
First Place Award 

Best Single Cover 
First Place Award for Spring II, 1975, "The New
ton Burger,'' designed by Kevin Strandberg 

Best Single Editorial 
Second Place Award for ''The Coeffient Com
pleted" appearing in the Fall II, 1975 issue 

Best Layout (Single Issue) 
Second Place Award for Spring II, 1975 issue 

Best Covers (All Issues) 
Third Place Award 

Best Non-Technical Article 
Honorable Mention for "Exploring Mars: Insight 
by Alfred Nier." Fall II, 1975 

The editor of the Technolog for the Winter issues of 
1975 was Thomas Kraemer and the editor for the 
Spring issues was Robert Pirro. Kevin Strandberg was 
art director during the first four issues of the year. 

The present Technolog staff produced both Fall 
1975 issues. 
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"It was a rumbling noise ... a terrible rumbling noise, 

and the floor and furniture shook." "The dishes started rattling and feU off the shelves." 
"There was a loud 'thump' like someone had 

pounded on the building ne:ct door." 

Minnesota Technolog 



Sites of recorded earthquakes in Minnesota 

registered a 6. 5. 
An earthquake is the sudden release of stresses built 

up over time as two masses of rock slowly grind against 
each other. When the stress becomes too great for the 
flexibility of the rock to withstand, the rock violently 
gives way. 

There are basically two types of earthquakes; vertical 
and horizontal. In a vertical quake masses of rock move 
up and down against each other, while in a horizontal 
quake rock masses slide against each other. The famed 
San Andreas fault, for example, is a horizontal fault. 

According to Dr. Harold Mooney of the University of 
Minnesota's Geology department, the Morris earth
quake is not yet classified. ''Thanks to large deposits of 
glacial drift, the deep rock structure of the Upper Mid
west is buried," Dr. Mooney said, and thus removed 
from easy observation. Seismographs and other indirect 
methods have to be used to construct a working model of 
the underground movements in Minnesota, he ex
plained. 

However, a glance at the earthquake history can help 
explain Minnesota's earthquakes. The earliest recorded 
earthquake in the state was in 1860 in Long Prairie. Then 
between 1865 and 1870, Le Sueur was hit; in 1917, 
Staples; in 1928, Bowstring, near the Canadian border 
was hit; Detroit Lakes in 1939,and the last major earth
quake in Minnesota was in 1950 near Alexandria. 

Plotting these earthquakes on a map they form a line 
running from the southwest corner of the state through 
central Minnesota. Only the Bowstring and Le Seuer 
earthquakes do not follow this pattern. 

The obvious conclusion is that a fault runs through 
the middle of the state. 

Mooney pointed out that there are two major inactive 
faults in the state, the Douglas and Lake Owen. They run 
from northwest Wisconsin and plunge down through 
east and southeast Minnesota (the Twin Cities are 
between them). But the recent earthquakes reveal a 
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The two known faults in the state 

third and active fault separate from the others. 
Dr. Mooney mentioned one theory explaining how the 

Morris quake occurred. "We know that the rock north of 
the fault is different from that south of the fault," he 
said. It is possible that the movements of rock on the 
north side of the fault against rock on the south side 
cause pressure to build up along the fault. Eventually 
one rock mass will give way and the resulting jolt will be 
felt as an earthquake. 

Geologists are also investigating other aspects of the 
Morris earthquake. According to Dr. Mooney the most 
important question now is, ''In which direction does this 
fault move, vertically or horizontally?'' Digging will not 
help, he pointed out, since the area is covered by a 
couple of miles of glacial drift and sedimentary rock. It is 
important to learn the direction of slip because it might 
then be possible to predict when and where another 
quake will occur. 

Geologists believe that the Morris quake was a fairly 
shallow earthquake. Dr. Mooney cites the wide range of 
reports (its effects were felt over 600,000 square miles) 
as evidence. For instance, people in tall 1 buildings in 
downtown St. Paul reported feeling the building wobble 
a little. There was even a report from Sioux City, Iowa, 
which is 200 miles away from the epicenter of the quake. 
The level ground of the 'Midwest, Mooney explained, 
provides little resistance to shock waves. 

Even though Minnesota has. averaged an earthquake 
every 18 years, the Twin Cities are not in any real 
danger, Dr. Mooney reassured. Unlike Los Angeles or 
San Francisco, the Twin Cities are not situated on top of 
a fault. Because the nearest faults are 20 miles either 
north or south of the Twin Cities, only a powerful tremor 
could cause serious damage. 

"Buildings in Minneapolis and St. Paul aren't 
designed to withstand earthquakes,"- Dr. Mooney said. 
But then, he liken~ the possibility of a severe earthquake 
ruining the Twin Cities to them being hit by a tidal wave. ·D 
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Teach in Mat ematics 
by Andrew Rapoport 

It is the responsibility of the teacher to actively 
involve his or her students in the learning process. The 
most important thing he or she should do is to avoid 
giving clear, concise, organized lectures. If the presenta
tion of a lesson is too easy to follow, most of the class will 
not need to learn the new material on their own. They 
will have a certain degree of confidence in _their new 
knowledge, and this will tend to stifle their intellectual 
pursuits. If, on the other hand, the lecture is vague, 
rambling and disorganized, the students will leave with 
their heads full of questions. In fact, they will be so filled 
with curiosity that they will try to expand their know
ledge on their own. 

There are many ways to present a thought provoking 
lecture. One of the easiest techniques to use is a foreign 
accent. If the accent is thick enough, even a well organ
ized lecture will produce expressions of intellectual 
wonder among the students. Effective accents can be 
acquired in Alabama, China, India, Latin America, New 
York City, Germany or any foreign country. 

For natives of Duluth, that is, for individuals who 
cannot speak anything but perfect Midwestern English, 
this technique may offer difficulties. There are two 
possible solutions: ( 1) One can teach in a foreign 
country, or at least in New York or Texas; or (2) One can 
incorporate a new syllable into one's language. Two very 
effective syllables to use are "urn" and "uh". The 
chosen syllable should be uttered every second or third 
word. This reduces the possibility that any coherent 
concept will be given to the class. For example, one can 
say, "Urn, today, um, we will be, urn, discussing, um .... 
um, determinants.'' After a couple of sentences, most of 
the class will be staring at their watches or out the 
windows. Very quickly, they will become very anxious to 
go out and learn the material on their own. 

In addition to being aware of one's own speech pat
terns, the teacher should also pay close attention to the 
written word. Effective use of the blackboard should be 
considered almost a necessity. Illegible handwriting can 
stimulate a student's interest in new material almost as 
effectively as incoherent lectures. Often students will 
meet outside of class to exchange interpretations of 
lecture notes. Thus illegible handwriting encourages 
students to work together and share ideas. 

Writing illegibly requires a great deal of practice to 



be effective. If one does not have satisfactory hand
writing (that is to say, if one's handwriting is suitable 
only for formal invitations or eye charts), certain 
''tricks'' can be learned: 
1. Write small. For students in the back rows, this is 
almost as effective as writing illegibly. The disadvantage 
is that students in the front rows will probably be able to 
read the board and may ;possibly learn something 
without having to spend hours interpreting their notes. 
Also, the professor who writes small may find that most 
of his or her class will try to sit near the front of the room, 
which may be too close for comfort, especially on hot 
days during summer sessions. 
2. Write fast. The faster the teacher writes, the faster the 
students will have to take notes. Often the teacher can 
move on to a new subject while his or her students are 
still trying to copy what is on the board. Students will be 
so busy during class that they will wait until after class to 
try to understand the lesson. In addition to spurring stu
dents to learn on their own, writing fast allows the pro
fessor to cover more material in a given class period. 
3. Write something while saying something different. 
For example, after working out a lengthy problem the 
instructor tells the class the answer is x2 + y while 
writing on the board y2 + x. This forces students ~ore
think the problem in order to decide which alternative is 
correct. Students are thus actively involved in problem 
solving even after the problem is finished. 
4. Erase quickly. This technique practically forces those 
members of the class who take notes to pay constant 
attention to the lectures. Those who doze off for a few 
moments will awaken to find nothing to record in their 
notes on the topics they missed. This technique is 
especially effective if one uses both hands to write and 
erase simultaneously. 
5. If all else fails, stand in front of what has just been 
written. By blocking any clear view of the blackboard, 
the teacher will help improve students' speculative and 
psychic abilities. Those instructors who are short or 
underweight may find this procedure extremely difficult. 

The above "tricks" may be used separately or com
bined. It is a good idea to change them occasionally in 
order to add some variety to the classroom routine. 

It is very important that the professor lecture to the 
blackboard when using it. This helps demonstrate to 
students how involved the teacher is with the subject. 
This enthusiasm will most assuredly rub off on the class. 
Also, by facing the blackboard, one cannot face the class. 
It is therefore easier to ignore students' questions which 
tend to interrupt the presentation of topics and make the 
class period seem to last forever. 



There is one last point on teaching technique. It is 
important that one does not overprepare for lectures. 
Generally, one should arrive at class a few minutes early, 
open the book, and glance at the topic for that particular 
day. Lectures prepared in this manner have a certain 
freshness and spontaneity that is often missing from 
those which are more carefully organized. In addition, 
students will gain a greater appreciation for a correct 
proof if they see how much time can be spent on a wrong 
approach. 

The first section of this guide has dealt with actual 
teaching, concentrating on lecturing ''tricks'', techni
ques, and preparation. The subject of the last part will be 
general appearances. 

Students tend to have more confidence in an in
structor if they believe he or she has a thorough under
standing of his or her field. To show a class that one has 
a thorough understanding of mathematics, it is neces
sary to appear ''spaced-out.'' Being ''spaced-out'' 
implies one is so involved with abstract mathematics that 
one has lost touch with the real world. There are several 
ways to project such an image. 
1. Dress funny. Old suits, baggy pants, narrow ties, and 
hairy sweaters are all effective and even more so, when 
worn together. 
2. Don't wash your sweatshirts. Albert Einstein is best 
remembered for two things - being a genius and 
wearing dirty sweatshirts. Even if you are not a genius, 
you can still wear the sweatshirts. In a matter of weeks 
you will gain such a reputation that no one will come near 
enough to challenge it. 
3. Don't comb your hair with anything finer than your 
left hand. 
4. Walk. into the wrong room and begin to lecture to 
whatever class is in it. (This will help spread your 
reputation beyond your own students.) 
5. Walk into the conect classroom and begin lecturing on 
whatever happens to be left on the blackboard from the 
previous class. 
6. Acquire a facial twitch. 
7. Pretend you are deaf if someone asks a question or the 
bell rings while you are lecturing. Try to keep talking 
after everyone has left the room. 
8. Follow all the guidelines for teaching given above. 

By being properly "spaced-out", one will gain the 
confidence and respect of one's students. This will make 
it easier to help inspire them in their study of mathe
matics. Being properly ' 'spaced-out'' will also help one 
to acquire tenure at this or any other reputable college or 
university. 



eachin 
n important part of I. T. educa-
tion includes instruction by 

graduate student teaching assist
ants. (T .A/d ) in lab work, :recitations, 
o:r actual classroom instruction. The 
T.A.s' skills, knowledge and teach
ing ability is heavily depended on in 
I.T., yet many T.A.s have had little 
or no previous teaching experience. 

A:re I. T. students satisfied with 
their T.A.s? A :recent poll of students 
conducted by the Technolog sought 
to find this out. 

With nearly 280 T .A.s teaching 
over 4,000 LT. students, some com
plaints are bound to arise - and 
they do. Students may not like the 
teaching methods of a T .A. in their 
class. In other cases assistance in a 
lab may be inadequate. Or perhaps 
the student simply cannot under
stand a T.A.'s speech because of a 
foreign accent. 

''We sometimes get complaints 
from students that a T .A. doesn't 
work enough problems, or that his 
grading system is inadequate, o:r a 
variety of other complaints, '' said 
John Clausen, I.T. director of Lower 
Division Programs. "We also get 
many good reports,'' Clausen con
tinued. "It's a difficult thing to get a 
handle on. You get a bad impression 
from a student about a T.A. while 
another student gives the same T .A. 
great credit.'' 

While most administrators admit 
problems do occur, they also main
tain that T.A.s on the whole do a 
good job. Apparently I. T. students in 
general feel the same way. The 
Technolog poll, a sample of nearly 
200 students, indicated that 72 per 
cent thought the teaching ability of 
T .A.s is good to excellent. In 
addition, 87 pe:r cent :rated the T.A.s' 
knowledge of subject matter good to 
excellent, and 77 per cent thought 

1that the amount of time and patience 
T.A.s showed toward students also 
was good to excellent. 
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by Doug Smith 

However, this means about a 
f-ourth of the students thought the 
teaching ability of T .A.s was only 
fair or poor. If the poll is an accurate 
sampling of all I. T. students, then 
some 1, 000 students are not satisfied 
with the teaching ability of T .A.s. 

Walter Johnson, associate dean 
of I. T. , said one of the biggest 
problems involving T .A.s is that 
being a teaching assistant is not a 
primary goal of the graduate stu
dent. Their graduate studies are 
usually their primary concern, not 
their teaching. 

Clausen agrees. ''When a depart
ment selects aT .A. he is selected for 
a scholarship, they haven't found out 
if he can teach. Some may not even 
be interested in teaching." Thus 
many T .A.s are graduate students 
first and teaching assistants second. 

This lack of experience and 
emphasis on teaching presents one 
of the biggest problems for T .A.s 
and students. Most T.A.s are 
accepted on the basis of their ap
plication and letters of recommenda
tion from past professors. There are 
no personal interviews before a 
student is accepted as a T .A. There
fore his or her personality, ability to 
teach and proficiency in English is 
simply not known. 

The result, Clausen and Johnson 
agree, may be that T.A.s do not 
know how they come across in a 
classroom situation. They may think 
they are presenting material clearly 
and interestingly, while their stu
dents may sit in a state of boredom. 
Indeed, some T.A.s are quite 
shocked when complaints filter down 
to them about their methods. From 
their perspective they believe they 
are doing a fine job. 

This problem could be alleviated, 
Clausen said, if students would con
front their T .A.s and professors. In 
one such instance, Clausen said stu
dents complained to someone in his 
office about a T .A. that left involve-

ment in a :recitation section com
pletely up to the students. Clausen 
confronted the T.A. and explained 
the problem to him. The T.A. said 
the students misunderstood his 
position. The problem was eventual
ly worked out, but Clausen said if the 
students had voiced their problem to 
the T .A. o:r their professor first, it 
might have been solved quicker. 

Another communication problem 
exists when there is a lack of inter
action between professor and T .A. 
''There is a definite weakness here 
sometimes,'' Clausen said. This can 
occur when theT.A.,because of other 
commitments, does not attend the 
professors lectures and thus is 
unfamiliar with exactly how the class 
is progressing. The T .A. should be 
:required to attend some of the 
lectures, Clausen said, to get a 
better feel fo:r what is :required of 
him. 

Perhaps the most frequent prob
lem that exists between student and 
T .A. involves another communica
tion problem. Many I. T. teaching 
assistants a:re foreign students with 
accents that some students may have 
difficulty understanding. 

"Much of the criticism of T .A.s 
that I've heard is. not with the con
tent of the T .A.s'mate:rial, but with 
the way they are teaching it,'' John
son said. "Some of the students 
simply cannot understand them.'' 

The :reasons fo:r this a:re twofold. 
First, a foreign T .A. may in fact lack 
working knowledge of the English 
language. But what probably occurs 
more often, Clausen said, is that 
foreign T.A.s do know the English 
language well and might have been 
speaking it all of their lives, but their 
natural accents still make it difficult 
for some students to understand 
them. Clausen agreed this language 
problem is a common complaint. 

The Technolog poll indicates that 
the English language is indeed a 
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problem for some T .A.s.While nearly 
70 per cent of I. T. students rated the 
T.A:s working knowledge of English 
good to excellent, over 30 per cent 
nevertheless thought it fair to poor. 

Again, Clausen said, if the stu
dents would communicate with the 
T.A.s in these circumstances many 
problems could be easily solved. For 
example, students could ask the T .A. 
to speak slower so that he or she may 
be more easily understood. Often the 
problem is an individual one. In 
these cases students can be assigned 
to other sections with a different 
T.A. 

However, sometimes problems 
are not so easily solved. Again, the 
present hiring practice means that 
foreign graduate students' English 
abilities are ·often not known when 
they are accepted to- be a T .A. A 
minimum English test called the 
T~st.ofEnglish as a Foreign Langu
age (TOEFL) is given at U.S. 
Embassies to foreign students com
ing into the country. Administrators 
admit this is a minimal test and some 
question the reliability of it. Each 
department can set its own require
ments for· passing· of the test, and 
suggestions have been made to 
improve its reliability. 

The Technolog poll indicated that 
72 per cent of those students polled 
believe T .A .s should be required to 
pass some · kind of communication 
test. Whether a test like TOEFL,or a 
more comprehensive test, would be 
valid or would solve any communica
tion problems can only ·be left to 
speculation. Johnson and Clausen 
believe some kind of minimum test 
should be required. 

One suggestion ·that has been 
made is for a tape recording to be 
made by the T .A. applicant and sent 
to the school in · addition to her 
application. This tape might give a 
better indication of the applicant's 
English skills. 

However, this idea would present 
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difficulties too. Whether the tape 
presented an accurate sample to 
judge the applicants' overall know
ledge of English is questionable. For 
the present, the language situation 
remains a sticky problem for the 
T .A.s, students, and administrators. 

How then can a graduate student 
who lacks any previous teaching ex
perience and is unfamiliar with a 
new department and school be 
expected to be an effective teaching 
assistant? Obviously many adminis
trators at the University have been 
aware of this problem. Many feel 
that T.A.s should go through some 
kind of teaching skills program. 

The Technolog survey indicated 
that 65 per cent of those students 
polled think T .A.s should be re
quired to pass a teaching skills test. 
Of course the big problem is what 
kind of test and how accurate would 
it be. 

''I think this would be great if we 
could come up with a test that would 
accurately measure their ability, ' ' 
Johnson said," but I'm not sure this 
would be possible.'' 

Instead, many departments have 
initiated orientation programs for 
T.A.s to teach them some basic 
teaching skills required in each 
department. 

The Chemistry department may 
have the oldest orientation program 
in the country, said Robert Brasted, 
director of the general chemistry 
program. The program begins a 
week before classes start in the fall. 

"The T .A. goes through a pro
cedure . that freshmen will go 
through," Brasted said. "He does 
experiments, becomes aware of 
special equipment and the amount of 
time experiments take so he will 
better understand what his students 
have to go through." The T .A.s are 
also placed in small groups and 
shown some basic teaching techni
ques. Moreover, the T.A.s are intro
duced to other personnel in the 
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department and given first aid 
information. They also become ac
quainted. with whom to contact if an 
emergency situation arises in the 
chemistry labs. 

With 5,000 to 6,000 students 
going through general chemistry 
each year and about 50 T .A.s 
working within the entire Chemistry 
department, Brasted feels this ori
entation program is essential and 
prefers it to simply a teaching skills 
test. ''I don't want to prejudge 
someone on teaching skills ·before we 
get a chance to see what they can 
do.'' 

Brasted would like to expand the 
program to include using video tapes 
of the T .A.s'practice teaching so that 
they can see for themselves how they 
come across. He would also like to 
have two weeks to orientate them 
instead of one. But, he said, this 
takes much time, money and effort. 

While many I. T. ·departments 
have their own orientation programs, 
most are not compulsory and some 
are still in the development stage. 
There is no single, uniform orienta
tion program for all T.A.s in LT. 

However, there has been an ex
perimental program conducted for 
the past two years by Jack Moran, 
associate professor of Aerospace 
Engineering and Mechanics, that 
could be implemented for all I. T. 
teaching assistants. 

The program is a course on 
practice teaching. Each participant 
teaches an audience of the other 
students in the course which gives 
T .A.s feedback to their teaching 
methods. Moran expects the parti
cipants to gain as much from exam
ining other teaching styles as from 
their own practice teaching. 

Video tapes are made of the 
students teaching so they can see 
and hear themselves teach. Small 
groups discuss assorted topics that 
Moran feels are important for T .A.s 
to know. The objectives of the course 

are to motivate T .A.s to teach in
directly. Indirect teaching maximizes 
student involvement by prodding 
them with questions, lecturing less, 
and encouraging student participa
tion. 

Moran also wants T.A.s to set 
down specific objectives for their 
students and prepare lesson plans 
based on those objectives. The 
program also hopes to give the T.A.s 
confidence in their ability to teach. 

Moran and the students that have 
completed the course are generally 
happy with it, however, only a 
limited number of students volun
tarily participate in it. Moran would 
like to see the course supplement 
other department orientation pro
grams. ''There should be some 
training program used throughout 
I. T.," Moran said. 

Moran hopes that eventually I. T. 
will initiate a program like the one in 
the Department of Economics. This 
program, begun in 1970, was 
developed by the Center for Econo
mic Education to "compensate for a 
deficiency in the training of graduate 
students who typically are well 
educated in their respective fields 
but unschooled in teaching methods 
and skills. ' ' 

The program is similar to 
Moran's but it is much more com
prehensive. T.A.s are required to 
participate in the program which 
includes nine weekly seminars dur
ing their first quarter of teaching to 
deal with teaching objectives, 
methods, and skills. The program 
also includes group discussions and 
feedback using video tapes. The 
program is able to accommodate up 
to 15 new graduate students per year 
at a cost of about $9,000. 

Whether I. T. will ever implement 
a program similar to the Economic 
department's is uncertain. But the 
need for one seems apparent. 
"T.A.s need teaching experience to 
be good," Moran said. 0 
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Ouroboros Spin-off: The lise Solar Collector 

When John Ilse graduated from lector system/' 
the Institute of Technology last Reflecting on his experiences at 
spring with a masters degree in Ouroboros South Ilse said that 
mechanical engineering his. major ''Rosemount (the University re
goal was ''to contribute something search station) provided an excellent 
beneficial to niankind," he said. working atmosphere. This was the 

That vague "something" soon first time many students had to 
developed into his own solar col- tackle open-ended type problems 
lector business, Ilse Engineering, and it was interesting to see how 
which he started in Duluth immedi- people reacted to solving them. It 
ately after leaving the University. was a tremendous learning ex
Ilse not only manufactures and sells perience. '' 
solar collectors nation-wide, but also Ilse's business is family~entered 
does installation work in the upper with his parents, three brothers and 
Midwest. sister all participating in the enter-

Ilse, 26, became directly involved prise. Ilse Engineering is unusual in 
with harnessing solar energy in 1973 that it is not federally subsidized, but 
when he worked on the University's as Ilse put it, "We're a small opera
Ouroboros South project for his tion growing on our own.'' Most of 
masters thesis. After observing the their specialized equipment, such as 
solar collector panels then in use, ''I the spot welding tools, is homemade, 
figured that there must be a better but as more customer orders roll in 
method," said Ilse. "I got the idea they buy better equipment, ex
for a different kind of panel and it plained Ilse. Business has been good 
worked out. The panel has doubled enough for Ilse to soon move to a 
the average performance of the col- new shop where an Ilse solar col
lector.'' lector system will furnish the build-

In the typical solar collector water ing' s heating needs and hot water. 
is warmed by pumping it through Recent business projects include 
sun-heated tubes fastened to metal building a solar collector system to 
sheets. But Ilse pointed out that this heat water for a dormatory at the 
method involves heat transfer losses University of California in San Jose, 
and so he developed a "sandwich collectors that will provide heat for 
style'' panel construction. The Ilse privately owned homes in Minnesota 
solar collector eliminates the tubes and Wisconsin, and of course the 
by ~pumping water between the University's Ouroboros East house is 
spaces of two metal sheets sand- using the Ilse collectors. 
wiched together. With this method, ''More people are turning toward 
Ilse said, "the entire roof is covered solar heating," said Ilse. According 
by a thin layer of water and so there to Ilse some people in Wisconsin find 
are no heat transfer losses in- it difficult to get gas and oil, and the 
volved.'' availability of solar energy, besides 

University architecture professor being less expensive than electric 
Dennis Holloway called Ilse 's design energy, makes solar collector sys
"a dramatically effective solar col- terns attractive. 

Minnesota Technolog 



Spring 11, 1976 21 



by Jack Rink and Jeff Osborne 

New generations of electronic calculators are be
coming increasingly specialized. The DuPont 602, for 
example, is designed especially for chemists and 
chemical engineers. The 602 is guaranteed to be 
invaluable for solving such tedious problems as 
stoichiometric coefficients, rates of reactions and 
whether or not two chemicals can be safely mixed. 

With the recent concern about new and clean 
energy sources it is only natural that the concept be 
applied to calculators. Solar Systems Incorporated is 
the first company .to market the idea with their Eco-1. 
The calculator runs on batteries which are charged by 
either the solar energy· panels or the small windmill 
mounted on the calculator case. 
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A radically new design in electronic calculators has 
been introduced by Abacus Industries. Since technical 
details of the machine have not yet been released 
scientists remain baffled at the sophisticated circuitry. 
Some calculator authorities have even suggested that 
the design can not possibly work since it does not 
require a power source. 

A hand calculator for computer buffs? It is a reality 
with IBM's first entry into the hand calculator market. 
IBM boasts that this machine, the 361, is the world's 
only binary calculator. Keying in problems is no 
problem since the 361 has only seven keys - zero, 
one, change sign~ plus, minus, multiply and divide. 
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One of the biggest complaints about electronic 
calculators in business applications is that few are 
able to make a permanent record of calculations. The 
Corvus 10A and its auxilary printer are designed to 
solve precisely this problem. The handy pocket 
calculator and printer retail for under $10,000. 

The competition between manufacturers to pro
duce the most compact calculator continues to escal
ate. Tom Thumb Electronics, however, has taken at 
least a temporary lead with their TT4. The latest in 
miniaturization, the TT4 actually performs the basic 
functions. Included with the calculator is a special pin 
for pressing the keys and a powerful magnifying 
glass. 
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Carculators seem to be getting too complicated for 
everyday use? Not the Johnson and Sons 00. Speci
fically designed for non-technical uses, the 00 boasts a 
full two digit display, plus and minus signs and very 
little accuracy. The 00 is also available in a limited 
decorator edition nicknamed the ''·CLA Special.'' 

Forestry students can now solve those simple addi
tion problems in seconds instead of weeks. The "Pine 
Sap 1" features familiar key symbols, a one digit 
display and a handy chart of the correct order of the 
first 10 whole numbers. All components as well as the 
case are made of heavy oak and are completely bio
degradable. Available at fine lumbe~ stores every
where. 
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One of the most popular innovations in the last few 
years has been the programmable calculator. Texas 
Instruments carries the concept a step further with 
their newest calculator, the SR-9. Since the 
introduction of the SR-9, limited memory banks are no 
longer an obstacle to solving complex problems. 
Calculator lists for $545 while the tape deck is avail .. 
able for about $12,000. 
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If absolute accuracy is vital there is a calculator 
specially designed for the job. The Craftsman (Ted 
Williams approved) calculator features an extra-long 
display for unheralded accuracy. Guaranteed to solve 
the problem of round-off errors completely. 

The ultimate in hand calculators. All the power to 
run three day iterations or calculate pi to the millionth 
digit. The Westinghouse calculator runs directly on 
standard 240 volt current or operates for 10 minutes 
on its auxilary lead-acid battery pack. Shipping weight 
of the calculator is 6 pounds while shipping weight of 
the battery pack is approximately 310 pounds. 

For the engineer or scientist who needs maximum 
problem solvin9 capabilities Hewlitt Packard offers 
the world's most advanced calculator. The HP-2005 
has over 100 different keys, many of which actually 
represent more than one function. Handy pre-pro
grammed functions include four by four determinates, 
integrals, a roulette wheel function and a special key 
which allows the operators to spell out rude sugges
tions on the display. The calculator sells for $19.95 
while the instruction manual retails at $800. The 
manual and calculator cannot be purchased separ-
ately. [] 
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last DanL D.ooLstore Dnngs 
l1ght Underground 

'urrowing. into: the earth to make 
a room for knowledge, the 

University of Minnesota began an 
unusual project. By late summer an 
underground East Bank Bookstore
administration and Records Facility 
will be completed. 

An important part of the project 
can be traced to a paper, ''Energy 
Conservation by Building . Under
ground," written in 1973 by Thomas 
Bligh, University professor of civil 
and mineral engineering. In the 
paper, a compilation of the limited : 
data available of underground stor
age facilities and factories, Bligh 
established that energy could be 
saved by building underground. 
Later, in a proposal to the National 
Science Foundation, he called for 
authoritative and reliable docu
mentation of calculations relating to 
underground building to add to the 
engineering literature, and request
ed funds for such a data collecting 
project. 

According to Bligh, it was just 
short of two years ago that the Uni
versity decided to build an under-
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by Judy Cigan 

ground bookstore-administration 
and records building for two main 

. reasons. Designers hoped to main

. tain the view of Folwell Hall, one of 
the most architecturally interesting 
buildings on the campus, and at the 
same time avoid a cluttering of 
buildings on the University grounds. 

Th~ proposal to the ·National 
Science --Foundation suggested an 
intensive study of the underground 
bookstore - administration and re
cords facility and was eventuall; 
accepted. Bligh, the principal in 
vestigator, is assisted in the projec~ 
by Regent's Professor Ernst Eckert 
project director, and Professor Emi • 
Pfender, both of the Mechanical. 
Engineering department. They are 
convinced that underground struc
tures can achieve significant energy 
savings in heating and air condi
tioning. 

The information gathered during 
the project may interest more people 
in building underground structures. 
While engineers and architects 
already have guidelines to calculate 
heat losses through conventional 
windows, walls and roofs, Eckert 

'noted that no accurate methods exist 
to calculate underground heat loss. 
The \new ·East Bank\. bookstore build
ing provides an opportunity to help 
change that situation. With only 
one-fifth of the building above 
ground (a loading dock for heavy 
books) researchers will be able to 
accurately analyze underground 
energy expenditures. 

In order to make the project find
ings relevant to any underground 
building, the back wall of the book
store (nearest Folwell Hall) will be 
backfilled with four different types of 
soils. The soils range from sandy to 
:loam, representing a wide range of 
soils found throughout the country. 
Furthermore, new instruments are 
being designed to measure the soil 
characteristics. These instruments 
will measure and automatically re~ 
cord the temperature and humidity 
of the ground at various locations 
and distances from the building. 

The information collected by the 
researchers will provide a picture of 
the temperature conditions both in 
the walls arid· hi- the surrounding 
ground and thus offer a method of 
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determining the energy losses of an 
underground building. The data is 
expected to demonstrate that pro
perties of the surrounding soils are 
important considerations in under
ground buildings. Higher moisture 
content in a soil should mean higher 
thermal conductivity and therefore 
more heat loss from a building. Al
though this heat loss is undesirable 
during the winter it provides natural 
cooling during the summer. 

One of the difficulties that the 
study had to overcome was the 
design of the building. Certain 
energy -conserving ideas the group 
had hoped to investigate could not be 
tested because the building plans 
had already been accepted and con
struction was underway. But re
search could still be conducted on a 
major area of concern, that of dis
sipated heat. 

Because of the large number of 
people in the building at one time 
and the amount of heat produced by 
each individual, fresh air must be fed 
continuously into the building. Nor
mally, the ventilation system would 
bring in cold fresh air, heat it to the 
temperature of the building, and 
eventually discharge it outside. This 
discharge constitutes a heat loss 
because the warm air is essentially 
wasted. To eliminate this waste, a 
heat exchanger uses this warm ex
haust air to heat cold air as it is 
brought in from the -outside. By 
using a heat exchanger only a small 
additional amount of steam heat is 
needed to maintain room tempera
ture. 

The process is complicated by the 
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fact that the air intake is in a differ
ent location from the air exhaust 
ducts. Therefore, a fluid is used to 
actually transfer the heat from one 
duct to another. The energy used in 
the exchange process is considered 
minor in relation to the amount of 
energy recovered. 

One surprising aspect of under
ground buildings in general is that 
they usually become more efficient 
with time. The surrounding ground 
gradually absorbs heat for two to 
three years and the soil temperature 
increases correspondingly. Eventu
ally heat flux decreases and an 
insulating effect takes place. In other 
words, the surrounding ground will 
gradually assume the same tem
perature as the building until a 
steady state is reached and the heat 
loss is minimal. According to Eckert, 
underground buildings have tJ:?.e 
ability to limit heat loss to· about one
fourth the amount of above ground 
structures. 

Paul Shipp, a University student 
writing his Ph.D. thesis in connec
tion with the project, is designing a 
mini-computer program to analyze 
the project's data. The computer, 
when fed information about the soil 
conditions and the internal load 
conditions of the building, will cal
culate the total heat demand. The 
results will then be compared to an 
above ground building with the same 
specifications. Furthermore, the 
program is intended to be flexible 
and general so it can be applied to 
other buildings. 

According to Bligh, the computer 
program will help engineers and 

architects calculate the size of 
heating and cooling units required 
for an underground building com
pared to one constructed above the 
ground. 

An impressive effort is being 
made to completely monitor the 
underground bookstore's total 
energy expenditures. About 87,000 
feet (over 16 miles) of thermocouple 
wires will be buried in special tubes 
so the temperature profile outside 
the building can be measured. The 
mini-computer will be able to con
tinuously monitor these profiles. The 
data will be automatically recorded 
on magnetic tape and eventually be 
analyzed by a full size computer. 

Heat flux meters, placed on both 
the inside and outside walls of the 
bookstore will measure the differ
ence between the heat flowing into 
the wall and the heat that eventually 
flows out of the building and is ab
sorbed into the soil. According to 
Bligh, this difference can be as
sumed to travel up the wall, possibly 
to the steel reinforcing. 

Use of the meters will indicate 
where insulation should be located in 
future underground buildings. Con
ventionally, said Bligh, insulation 
is placed on the inside of a building 
but factors seem to indicate that 
perhaps the insulation for the under
ground construction should be on the 
outside. These are the areas that 
need testing, he said. 

The.. significant aspect of the 
underground bookstore is that it 
proposes the development of new 
means of energy conservation and 
the development of new energy 
sources. Included in the design of 
the heating and cooling system are 
provisions for a solar collector unit. 
The use of the solar energy system, 
however, is still in the investigatory 
stage and is also dependent on the 
development of an economically 
feasible solar collection system. The 
project is still in phase one, the data 
collection stage, since so far little 
underground construction has been 
conducted with the intent to save 
energy. 

The objective of the research 
project, said Bligh, is to show people 
that this is a valid and good way of 
constructing buildings. It is attract
ive, airy and allows for sunlight to 
enter with the added benefit of con
serving energy. 

The University of Minnesota, 
Bligh added, leads the country and 
the world in the construction of its 
extensive project to establish a data 
base for underground construction at 
the East Bank bookstore. :::J 
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In a special meeting of the Technolog Board of Publications, April 22, 1976 an 
addition was made to the constitution of the Minnesota Technolog Board declaring 
it to be a non-profit organization. 

As specified in the constitution, all changes or additions must be published in 
the Technolog before becoming effective. To fulfill this requirement, the corrected 
preamble to the constitution of the Minnesota Technolog Board appears below. 

This constitution establishes the Minnesota Technolog Board, a student or
ganization to publish the Minnesota Technolog. The Minnesota Technolog will 
serve as a medium for the exchange of ideas, information, and articles of interest to 
the Institute of Technology, its students, faculty and alumni. The Board and the 
Minnesota Technolog will provide an opportunity for students,to obtain experiences 
in publishing, editing, and managing a technical magazine. The board will have the 
responsibilities of a publisher to produce a non-profit ,student operated magazine 
dedicated to the public weal, and free of libel, malice and falsehood. 

This constitution will be ratified by a simple majority vote of Institute of Tech
nology students during a general Institute of Technology referendum. 
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If you think you have the ability and desire to 
master nuclear engineering, the Navy's Nuclear 
Propu Is ion Program has openings for about 
200 outstanding college graduates. There's a 
Navy Recruiting Officer ready to give you a II the 
detai Is on how you can become someone special 
in the new Navy. 

Lt. Tom Horn 

2nd and Washington Aves. S. 

Minneapolis, MN 55401 

call collect (612) 335-3628 



The more you know about the energy problem, the more you 
know that electricity is going to play a larger and larger part 
in helping solve it. . . . 

Electric power is one of the greatest opportunities In 
engineering today. 

And as the world's leading manufacturer of products 
that generate, distribu.t<: and use electricity, Gene~al Electric 
can offer you opportunities that few other companies can 
match. 

At GE you might go to work on nuclear power 
projects. Or help manufacture nuclear fuels. We're 
a world leader in both areas. 

Or maybe help develop n:ore efficiei?-t steam 
turbine-generators. Gas turbines. Combined ... --~v 
cycle plants. 

Or one day maybe work on one of 
of the new technologies. Like the 
fast-breeder reactor. Coal gasifi
cation. Battery storage for peak
ing power. Closed-cycle MHD 
power generation. 

And that's only energy. 
There are dozens of exciting 
fields at GE. 

You might make your 
future helping us build 
electric mass-transit cars. 
Or cleaner, quieter jet 
engines. Or electronic 
diagnostic medical devices. 
Or better kinds of plastics 
like our super-tough Lexan® 
resin. Or better kinds of light
ing systems. Like our Lucalox® 
street lamps that help reduce 
crime. GE is big in all kinds of 
areas you might not have 
known about. 

But a word about that 
word "big." At GE you 
don't have to worry about 
getting caught in a 
"bigness maze." We're 
not like some big com
panies. We're decen-
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tralized. Into many strategic business 
units. 

Each one of these GE strategic busi
ness units has its own management and 

business objectives. 
What's more, since each business is 

part of GE, you have flexibility. If your 
work interests change, or you want to 

advance by learning a new field, we have 
many other businesses you can try. 

Sound interesting? Why not send for 
our free careers booklet? 

Just write General Electric, Educa
tional Communications, WlD, Fairfield, 
Connecticut 06431. 

Progress for People. 

ELECTRIC 
An Equal Opportunity Employer 
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