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Seven issues. This special, new welcome back/summer wrapup issue 
plus six more to come. They'll have all the news and information that's 

important to you. Informative features, humor pieces anp some good tips 
on how to make the most of your career in I.T. and at Minnesota. 

This year we'll cover research and development in I.T. and a look at what 
the professional scientific world is up to. We'll keep you informed about 

policy changes in I.T. which could otherwise mess up your next registration. 
Throughout the year, enjoy Bruce Kvam's insightful science book reviews; 
watch for the annual science fiction writing contest. Watch for new columns 

like" After Graduation" with special job hunting information and a look at 
the I.T. Alumni Association. We'll let you know the good national person

alities speaking on campus, what the fraternities and other I.T. 
organizations are doing.:.._everything 

you'd expect from your own I.T. magazine. 
And don,'t forget the Technolog Open House. It's Thursday of the first week of 

classes, September 28, from 12-4 p.m. in the Technolog office. We're in 
Room 2 Mechanical Engineering Building. Here's a chance to meet the 

staff, voice your concerns about scientific issues 
or just enjoy some of the free refreshments we'll have. 

Technolog still needs creative, ambitious staff members to produce the 
kind of quality you'd expect from a national award-winning magazine. 

To find out more about working on Technolog stop by the Open House or 
call373-3298 afternoons. We're still interviewing for writers, photog

raphers, artists, office help and ad salespeople. 
Minnesota Technolog. We do it for you. 
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Editor~ 
Whenever you combine the energies of a group of diverse 

individuals, exciting things begin to happen in rapid succes
sion. Change occurs almost inevitably, usually for the better. 
And the end results often boggle the imagination. 
Here at Technolog this summer, a similar kind of change 
movement began, the first results indicating a healthy, excit
ing future for your I. T. magazine. 

The metamorphosis began early, just after Spring Quarter 
ended. Favorable response from a Feadership survey includ
ed in the Spring II issue pointed out some strengths and 
weaknesses in previous issues. We're grateful for your re
sponse. That, coupled with strong staff interest in redesign
ing Technolog graphically, sparked a kind of revolution and 
brought change-we hope it's for the better. 

For instance, the "Log" you're holding in your hands is an 
all new, extra issue, a welcome back edition designed to 
aquaint both new and old readers with basic services and 
opportunities available to students in LT. If you're a brand 
new reader this fall, don't forget Mary Haywood's list of 
facilities and services. It may help untangle some first-day 
knots. 
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If you're graduating soon, don't forget to take advantage o 
the LT. Placement Service. Inside you'll find the Fall Quarte( 
Recruiting Schedule printed out along with some important 
pre-interviewing information. 

And if last year's stint in the dormitory wasn't quite up to 
your likes, maybe a professional fraternity is the answer this 
year. Scott Ferguson, a new staff member, visited all the I. T. 
fraternities recently. His report with a cost breakdown begins 
on page 17. 

Thumbing through this issue, it won't take long to notice 
that Technolog got a facelift over the summer. Technolog' s 
new art director, Mary Gress, designed the bolder, more 
streamlined format and title. We think it will allow greater 
flexibility in the way we present stories and information to 
you throughout the year. 

A fresh face, bright new staff members, a productive 
summer. We're all setfor a great year ahead. Watch for 
the Technolog the fifth and ninth weeks of each quarter. 
We'lllet you know in advance when each issue is coming and 
what to look forward to-an appetizer before each juicy 
edition. 

Last, here's a formal invitation to the Technolog Open 
House. We're opening our office door to you Thursday, 
September 28 of the first week of classes so we can get 
aquainted with as many new and old students as possible. 
If you can't make it then, stop by anytime during the year; 
we'd like to get to know you and what concerns you as an' 
LT. student. 

The year ahead outlines one overall goal for the publishing 
year ahead: to zero in on the meat of activity in LT. wherever 
we find it and inform you in an interesting manner what you 
couldn't possibly learn or accumulate on your own. We'll 
step beyond the confines of the Institute often, too. The basis 
of your magazine stems from home, however. That's LT. 
We hope you agree. 

Editor~ 
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The Minnesota Technolog is published seven times 
yearly by the University of Minnesota Technolog Board 
of Publications: once during Welcome Week in Septem
ber; twice each academic quarter during the periods 
from October through December, January through 
March, and April through June. Technolog is produced 
by and for students of the University of Minnesota 
Institute of Technology, Twin Cities campus. Editorial 
offices: Room 2, Mechanical Engineering Building, 
University of Minnesota, Minneapolis, MN 55455. 
Telephone: 612-373-3298: National Advertising Repre
sentative: Littel-Murray-Barnhill, 60 West 42nd St., 

-New York, N.Y. The Minnesota Techno log is a member 
of Engineering College Magazines Associated. Sub
scription rates: $5 per year, $1.00 for single copies. 
Advertising rates available upon request. Opinions 
expressed in the Technolog do not necessarily feflect 
those of the Institute of Technology or of the University 
at Minnesota. Copyright 1978 by the Minnesota Tech
nolog Board of Publications. All rights reserved. 
No part of this magazine may be reproduced without 

. the written permission of the editor. Printed in U.S.A. 
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For a publication like TECHNOLOG that is used to appearing only during 
the school year, the numerous events of the summer often get overlooked; 
a gap occurrs. ·The volume of mail, news releases and "walk-in" stories 
into Room 2 Mechanical Engineering over the summer contained hundreds 
of i terns of interest. A sampling to wrap up summer and kick off fall 
follows: 
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~ For details, see Dr. Erdman in 
307 Mechanical Engineerin~ 

1\ ~--------~~---------=====-----=~=====t 
~ ~ 

-\,' Jj~ The University of Minnesota Chemistry and Chemi 
' Engineering Depts. were-named among 25 colleges and 

I universities to receive research grants totalling $2 
---------~~~ ·)by Eastman Kodak Co. of rtochester, N.Y. 
~ ) The awards are given 

· ------· annually to selected gradua 

;~~----------~~~====~======~~-=-=-=-=-~-====~===-_j departments to assist and 
encourage education at the 

The main I.T. office announces a new- service. 
A display rack, containing pamphlets on career planning, 
I.T. bulletins and current I.T. policy information, 
will soon be available in 105 Lind Hall. Career 
pamphlets include good job descriptions and general 
information about various engineering fields. Most 
materials may be taken from the._rack. The rack will 
appear sometime,during Fall Quarter. 
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master's or doctoral level 
fields related to the comp 
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/ ~ Two candidates for pc.sz .:,.e· 

ions on the Technolog 
of Publications were 

ed to assume their 
ions, following dis-

of complaints filed 
st them in the sprlng 

~~~ampus elections. 
Karl Jorgenson, running 
the name Sun Party, 

tan Brooks, a Board 
r last year, both filed 
aints against each other, 
. ng violations of Elections 
ssion campaign rules. 
Jorgenson complained of 
anner Brooks had displayed 

gn posters; Brooks 
ed Jorgenson with unethical 

gn practices, stemming 
posted literature 
nson distributed to aid 
s election. 
Both candidates were 
ed by popular vote in 

---===="'•11. -campus ball otti ng. 

Chemi 
and 

ng $2 

le 

orgenson and Brooks 
not allowed to partici
officially in the last 
' meeting spring quarter, 
ting traditionally 

ed to exchange old for 
embers. Later, in an 
al meeting, however, the 

ere acquitted by the 
ions Commission who 
' the complaints prior to 
nformal bo~ meeting 
nounced they would 

the complaints and any 
ties. Both Jorgenson 
rooks wi~~ gegin the 
79 publis~ng year in 
tanding with the 

, .with full voting 
eges. 

· .... 3oHfL'/nCiafe Ave. sC>. 
Mpls;, Minn. 55408 

' 827-5301 
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AWARDS*** AWARDS**·* AWARDS*·** AW:ARDS &Iv'iORE AWARDS 

Dr. Gordon Beavers, Associate Hea~f Aerospace and Mechanics, 
was named to receive the I.T. Tea~ing Award. Also in that department, 
Dr, Philip Hodge Jr., was elected honorary member of the National 
Academy of Engineering over the summer. 

Richard B. Diver (graduate student, Mecha,.irHlal Engineering) 
--Received Natural Gas Council Award, Jul;'f?. Given for Diver's research 

in energy-related projects in the Mechanical Engineering Dept. 

Kevin B. Dunshee ( undergrad in Mechanical Engineering) 
--Received Rosemount Engineering Co, Instrumentation Award, Given to 
the Mechanical Engineering student each year judged to have the 
greatest potential for design and development of industrial, aircraft 
and/or space instrumentation, Established IY!arch, 1967. 

"Guidelines to Professional 
Employmen~for Engineers and 
Scientists was updated over 
the summer. It replaces the 
January, 1973 edition. Contains 
a summary of mutually satisfyinG 
relationships between employers 
and aployees. Deals with 
recruitment, employment, pro
fessional development, and 
termination and transfer. 

~-:I Available from Dept. ~----
GL Engineers Joint Council, 
34.5 East 47th St., New York, 
N.Y. 10017. 

I.T. has a new dean. Roger Staehle, a professor 
of metallurgical engineering~at Ohio Satte 
U1uversity was appointed by President C. Peter 
Magrath and approved by the Board of Regents of 
the University recently. Staehle, 44, will join 
the University in February. He replaces 
Richard Swalin who left the post to become vice 
~resident for technology at Eltra Crop. in New 
York. Acting Dean Johnson will return to teaching 
in the physics department. 

T 
---;::::;::===========----==:::::!:l-=========================tr~ 
August's Popular Science Magazine reports that to date 4 • .500 man-made 
objects a:rc c1.:rc&j.1LC: tLe Sa:rtb e,s tracked by Eo:rtb. ,\me:d.car: /,ir 
IefeEse Command neadquarters in Colorado. While about one of the objects 
falls through the atmosphere a day, most burn up on reentry. Scientists are 
concerned, however, because the objects don't always burn up as evidenced 
by the Cosmos 9.54 from the Soviet Union that fell to earth in Canada last 
spring, The concern is with Sky Lab, the unmanned space station, which is 
expected to fall through the earth's atmosphere a year from this fall-
destination unko~J NASA hopes, according to the report, to send up a booster 
rocket with the f~st space shuttle whic~ould dock with Sky Lab and redirect 
it toward a better orbit. . · 
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Viking mi~ons to 
were commemorated by 

issuance of a special 
stage stamp July 20, 
e second anniversary of the 

iking I landing on Mars. 

Museum of 

Come and see what Technolog is all 
about. 

Meet the staff. Enjoy our free food. 
Here's a chance to voice your opinion 
about technological issues to the 
editor and staff. 

Technolog still needs ambitious 
writers to cover I.T. departments. 
Come to the open house and ask 
about becoming a Technolog staffer. 

Minnesota Technolog. 
Room 2, 
Mechanical Engineering 

TEXAS INSTRUMENTS 
DEMO DAY 

TUESDAY, OCTOBER 2,1978 
Factory representative will be here J2n5\ from 10:30tiii4:30toanswer 
~ all your calculator questions. 

- fcHECK OUR PRICES ON: 

Business Analyst 
MBA 
Tl40 
Tl55 
Tl57 
Tl58 
Tl59 
PC100A 
Programmer 

Retail MSA 
30.00 23.75 
70.00 54.42 
24.95 19.52 
50.00 38.94 
60.00 46.83 

124.95 98.17 
299.95 236.06 
199.95 159.04 
60.00 46.92 

$5 Rebate 
on Tl57 

purchased Aug. 15-
thru Oct. 15. 

Pick up coupons 
in store. 

MSA STUDENT STORE 
Non-profit, Student Owned 

Open Mon.-Fri. 8 a.m.-7 p.m., Sat. 11-4 Ground Floor Coffman 
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The atmosphere around I.T. and the Unive 
during the summer is not unlike the eerie calm befc 
monstrous Midwestern thunderstorm. This sum1 
save for the interrupting noise of street crews and 
hammers along Church St., there was visible calm 
relaxation. Restful concerts on Northrup Mall, time 
from frisbee-tossing, a leisurely stroll with the Mi 



TnhrP11li!J.UO studying outdoors_;a little slower pace 
increase of activity that means regis

and the stormy-like chaos of Welcome 
opening day of classes. 

Photos by 
Mike Dorn and Terry Ruane 
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By Jon Kavanaugh 

It may seem premature to include a 
column entitled "After Graduation ... " at 
the beginning of the school year. Early 
Fall Quarter, however, means it's prime 
time for new and soon-to-graduate I.T. 
students to begin seriously looking over 
career choices. And the best way to 
begin is to take advantage of the I. T. 
Placement Service. 

A small but productive office managed 
by Director Lee Ponto, the Placement 
Office operates several services, includ
ing the all-important campus interviews 
wh~re students and industry represent
atives have their first encounter, a sell
ing experience. Students sell their per
sonalities, talent, objectives and GPA's; 
company representatives sell their 
benefit package, growth opportunities 
and salaries. 

Registration. All LT. students who 
wish to use the Placement Service must 
register with the office located in Room 
15, Experimental Engineering. Do this 
simply by filing a resume, including the 
most up-to-date scholastic and work
related information available. Tliese 
resumes will later be compiled into a 
handbook and sent to companies. 
They, in turn, select and encourage 
certain students to interview with their 
representatives during the campus visit. 

Placement Meetings. Students gradu
ating Fall, 1978; Winter, 1979, Spring, 
1979 and either Summer Session, 1979, 
are required to attend at least one place
ment meeting in September. These 
meetings are designed to acquaint 
students with the interviewing proce
dure, how to improve resumes and pre
sentation, how to sell yourself to a pro
spective employer and more. Special 
information about these meetings and 
the interviewing is available now at the 
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Placement Service. Meetings will be 
held as follows: 

Wed., Sept. 27, 1978 3:15p.m. 
Thurs., Sept. 28, 1978 3:15p.m. 

Both will be held in 150 physics. 

The meetings will not be repeated 
during the year. 

Literature Library. A well-equipped 
literature file/library is also available 
at the Placement Service for registered 
students to use in preparing for career 
selection and interviewing. 

The library holds 250-300 files con
taining annual reports, financial state
ments, job descriptions, product lines 
and personnel structures for a wide 
variety of companies in diverse indus
tries. 

Like all of the other services at the 
Placement Office, use of the literature 
library is free. 

Interviewing. This is the most import
ant service offered in I. T. Placement as 
it is the key to formal job application and 
eventual hiring by a company for most 
I. T. students. 

First, choose which companies you 
wish to interview with and examine their 
facilities in the literature library. Next, 
check the schedule at right or at the 
Placement Office and signup for inter
views as directed at the Service. Signups 
occur every Friday for interviews 
approximately one week later. First 
signup day is Friday, September 29. 
Interviewing begins Monday, Octo
ber9. 

For personal counseling about inter
viewing or other job-related concerns, 
contact the Placement Office at 373-2922. 

11 After Graduation 11 will appear as a 
regular feature in future issues of Minn
esota Technolog. 

Fall Quarter 
Recruiti~ 
Schedule 
The following companies have 
announced that they will be inter
viewing at the I.T. Placement 
Office during Fall Quarter on the 
dates listed below. This schedule 
includes interview dates through 
November 14, 1978. Subsequent 
issues of Technolog will contain 
the remaining Fall Quarter inter
view dates. Contact the Placement 
Office for weekly revisions of this 
schedule. Numbers in parenthesis 
indicate more than one interview 
date for a particular company. 

Monday, October 9 
American Cast Iron Pipe Co. 
Central Intelligence Agency 
Champion International 
Johns Hopkins University-Applied 

Physics Laboratory 
Eastman Kodak Co. 
Texaco, Inc. 
Warner Electric Brake & Clutch Co. 

Tuesday, October 10 
Archer Daniels Midland Co. 
Atlantic Richfield Co. 
Central Intelligence Agency (2) 
Colgate-Palmolive Co. 
Employers Insurance of Wausau 
FMC Corp./Packaging Machinery Div. 
B.F. Goodrich Co. 
Johns Hopkins University-Applied Physics 

Laboratory (2) 
Eastman Kodak Co. (2) 
Monsanto Co. 

Wednesday, October 11 
Control Data Corp. 
General Electric Co. 
International Paper Co. 
Marathon Electric Mfg. Corp. 
Monsanto Co. (2) 
Stimulation Technology, Inc. 
United States Air Force 
Westinghouse Electric Corp. 

Thursday, October 12 
Bucyrus-Erie Co. 
Chrysler Corp. 
Cutler Hammer, Inc. 
Monsanto Co. (3) 
St. Reg is Paper Co. 
Rexnord, Inc. 
Schlumberger Well Services 
Texas Instruments, Inc. 
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Friday, october 13 
Allen-Bradley Co. 
American Can Co. 
Gould, Inc. 
Hercules, Inc. 
Storage Technology Corp. 
Texas Instruments, Inc. (2) 

Union Oil Co. of California 
Wisconsin Public Service Corp. 

Monday, October 16 
Honeywell, Inc . 
Kohler Co. 
McDonnell Douglas Corp. 
Minnesota Mining & Manufacturing Co. 
Mostek Corp. 

r 11esday, October 17 
Exxon Corp. & U.S.A. Affiliates 
Honeywell, Inc. (2) 
Johnson Controls, Inc. 
McDonnell Douglas Corp. (2) 
Minnesota Mining & Manufacturing Co. (2) 

Trane Co. 
U.S. Patent and Trademark Office 

Wednesday, October 18 
Celanese Corp. 
Exxon Corp. & U.S.A. Affiliates (2) 

Interstate Power Co. 
Merck & Co., Inc. 
Minnesota Mining & Manufacturing Co. (3) 

Trane Co. (2) 
UOP Process Div. 

Thursday, October 19 
Celanese Corp. (2) 
Exxon Corp. & U.S.A. Affiliates (3) 

Intel Corp. 
Minnesota Mining & Manufacturing Co. (4) 
National Semiconductor Corp. 
NOAA Corps. 
Trane Co. (3) 

Friday, October 20 
Bemis Co., Inc. 
Exxon Corp. & U.S.A. Affiliates (if needed) 
lndland Steel Co. 
Intel Corp. (2) 

lnnesota Mining & Manufacturing Co. (5) 
lnnesota Power & Light Co. 

Co. (4) 
!IAioo+uM•~ Corp. 

, October 24 
lng Co. (Seattle, Wash.) (2) 
lng Co. (Wichita, Kan. (2) 
wed Corp. (2) 

& Co. (2) 
Chemical U.S.A. (2) 

alco Chemical Co. 
lin Corp. 

Phillips Petroleum Co. 
Rexnord, Inc. (2) 
United States Steel Corp. 

Wednesday, October 25 
Allis-Chalmers Corp. 
Detroit Edison 
Dow Chemical U.S.A. (3) 

FMC Corp./ Research· 
Eastman Kodak Co. 
National Steel Corp. 
Phillips Petroleum Co. (2) 
Pullman Kellogg, Inc. 
Sperry Univac Defense Systems 

Thursday, October 26 
Allis-Chalmers Corp. (2) 
Factory Mutual Engineering 
Hewlett-Packard Co. 
Procter & Gamble Co. 
Pullman Kellogg, Inc. (2) 
Outboard Marine Corp. 
Sperry Univac Defense Systems (2) 

Friday, October 27 
Babcock & Wilcox Co. 
IBM Corp. 
Procter & Gamble Co. {2) 
Sperry Univac Defense Systems 

Monday, October 30 
American Cyanamid Co. 
Federal Highway Administration 
Pratt & Whitney Aircraft Group 
Shell Co's. 
Shell Development Co. 
Stanley Consultants, Inc. 
United States Air Force (2) 

Tuesday, October 31 
American Cyanamid Co. (2) 

Consolidation Coal Co. 
Continental Oil Co. 
Hughes Aircraft Co. 
Modine Manufacturing Co. 
Shell Co's. (2) 
United States Air Force (2) 
Wisconsin Natural Gas Co. 

Wednesday, November 1 
Aluminum Co. of America 
Caterpillar Tractor Co. 
Osca~ Mayer & Co. 
Occidental Research Corp. 
Rosemount, Inc. 
Shell Cos. 
Standard Oil Co. (Indiana) 

Thursday, November 2 
Chevron Cos. 
General Dynamics Corp. 
Granite Construction Co. 
Sandia Laboratories 
Shell Cos. (4) 

Standard Oil Co. (Indiana) (2) 

Friday, November 3 
Argonne National Laboratory 
Cargill, Inc. 
Chevron Co. (2) 
Corning Glass Works 
Granite Construction Co. (2) 
National Security Agency 

Sandia Laboratories (2) 
Wisconsin Power & Light Co. 

Monday, November 6 
Air Products and Chemicals, Inc. 
Burlington Northern, Inc. 
Graco, Inc. 
Hutchinson Industrial Corp. 
Minnesota Valley Engineering 
Northern States Power Co. (Wisconsin) 
Osmonics 
Union Carbide· corp. 

Tuesday, November 7 
American Medical Systems, Inc. 
General Foods Corp. 
Gulf Oil Corp. 
Motorola, Inc. 
Natural Gas Pipeline Co. of America 
Raychem Corp. 
A.O. Smith Corp. 
Union Carbide Corp. (2) 

Wednesday, November 8 
Ball Electronic Display Div. 
Comten, Inc. 
Eaton Corp. 
Gulf Oil Corp. (2) 
North American Engineering & 

Manufacturing 
Rockwell International 
SquareD Co. 
Standard Oil Co. (Ohio) 

Thursday, November 9 
Burroughs Corp. 
Duval Corp. 
Fru in-Col non Corp. 
Procter & Gamble Paper Products Co. 
Rockwell international (2) 
SquareD Co. (2) 
Standard Oil Co. (Ohio) (2) 

Friday, November 10 
Donaldson Co., Inc. 
Dow Corning Corp. 
Fruin-Colnon Corp. (2) 
AI Johnson Construction Co. 
Northern States Power Co. (Minnesota) 
Peace Corps/Vista 
Procter & Gamble Paper Products Co. (2) 
TASC (The Analytic Sciences Corp.) 

Monday, November 13 
Amoco Production Research 
Bendix Corp. (FRAM) 
Dow Corning Corp. (2) 

Fisher Controls Co. 
Gould, Inc./Automotive Battery Div. 
Micro Control Co. 
Onan Corp. 

Tuesday, November 14 
Burroughs Corp. (a.m. only) 
Fisher Controls Co. (2) 

Michelin Tire Corp./Mfg. Div. 
Moorhead Machinery & Boiler Co. 
NASA/Lewis Research Center 
Northern Indiana Public Service Co. 
Polaroid Corp. 
Whirlpool Corp. 
Wisconsin Electric Power Co. 
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[T,University Student Services= 

an answer to' every need ==~~~~Jffn~:thcmatks " 
Compiled by Mary Haywood 

It is possible to amass hundreds of pounds of information, produced by count
IeS'S organizations, departments; services, etc.-all within-the University 
community. With a phenomenal memory, the latest computer search and storage 
techniques and a lot ofluck and ingenuity, all of the information might be digested 
into one centrally-located, easy-to-use index. Because that hasn't happened yet, 
however, here is yet another list, an attempt to s~pply info~matiot: especi~lly useful 
to I.T~ students about the broad range of acadenuc and soc1al serv1ces available at 
Minnesota. 

Libraries 
There are seven LT. libraries. All have 

access . to the Minnesota Interlibrary 
Telecommunications Exchange. (MINI
TEX), a network funded through the 
state legislature which attempts to share 
all library resources at the Universities 
of Wisconsin, North Dakota and South 
Dakota. Access to this .service is avail
able at library reference desks. In addi
tion, librarians at all campus libraries 
are willing to do extensive manual and 
computer searches, if necessary, to pro
vide requested information. All libraries 
have photocopying machines available. 

For a list of hours for each library, call 
the campus telephone number listed by 
each facility. Generally all I.T. libraries 
are also open from 7 p.m.-9 p.m. Wed
nesdays and from 12 p.m.-4 p.m. on 
Saturdays. 

A list of the libraries, including 
specialized holdings and extra hours, 
follows: 

Architecture Library 
160 Architecture 373-2203 
•Energy conservation file, including 
solar energy and underground systems. 

Chemistry Library 
4 Walter library 373-2375 
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•Chemical abstracts available. 

Engineering Library 
128 Lind Hall 373-2957 
•Extra hours: 6p.m.-10p.m. Sundays 
•Four calculators, for in-library use, on 
tables in the basement. 
• Five calculators, available for limited 
check-out, at the reserve desk. 
•Physics exam file, inde~ed by course 
number and by professor for use in 
library only, no photocopying allowed. 

•Change machine available. 
•Videocassettes of Electrical Engineer
ing and Chemistry lectures plus play
back machines. 
•Wilson card catalog on microfilm 
through 1969 plus supplements. 

•The Renewable Energy in the Environ
ment Collection (TREE), featuring infor
mation on solar, geothermal and wind 
energy, etc. 
•Three-hole punch, stapler and paper 
cutter at front desk. 

Geology Library 
204 Pillsbury Hall 373-4052 
•Hydrology, petrology, oceanography 
collections, among others. 
•Depository for all United States Geo
logical Survey documents. 

theoretical statlsttcs. 

Mines, Metallurgy and Chemical Engin 
cering Library 
132 Chemical Engineering 373-2313 
•Reserve collection on control of poilu 
tion and solid wastes, which can be take 
out for one-week periods. 
•Information on every nuclear powe 
plant in the U.S.A., available throug 
Prof. Isbin's microfiche collection 
Source: U.S. Nuclear Regulatory Com 
mission. 

Physics Library 
260 Tate Laboratory of Physics 373-336 
•Materials in astronomy. 
•History of physics collection. 

Wilson Library 
•Government Publications Division 
373-7813. Many scientific and technic 
publications available. 

•Rare Books Division. 373-2897. Astro 
omy collection with early mathematic 
tables; ballooning collection most item ' 
of which were printed before 1800 
others. 

St. Paul Campus 
373-0902,373-0903 
• Agricultural Engineering collectio t 

main body of Biology materials. 

Computer Services 
There , are two systems available ' 

students: Minnesota Education < 

Regional Interactive Time-Sharin ' 
Systems (MERITSS), Michael Sko1 ' 
Associate Director, 373-7745; and t < 
Time-sharing Service on the CDC Cyb 
74, Peter Patton, Director, 373-43 
Both are coordinated from 227 Expe 
mental Engineering. 



Equipment Phone 
TIY (I) 373-2289 
TIY(6), CHT(5) 373-5456 
TIY(I) 373-2740 
CRT(3) 373-4599 
TIY(6), CRT(2) 373-0331 
CRT(6), Decwriter(2), Printer(l) 373-7582 
TIY(lD, CRT(2) 373-2977 
TIY(l) 373-3567 
1TY(U), CRT(2) 376-7529 

TIY(I) 373-9818 
TfY(8), CHT(4), Decdtcr(l) 373-3608 
TfY(3), CRT(2) 373-3608 

The University Computer Center 
non-credit short course on pro

u;r~umuintg languages and systems. Call 
376-1637 for more information. 

Videotapes aid in learning to use com
are available at Learning Re

Centers in Walter Library, Diehl 
, Lind Hall and at Temporary South 

Coffey Hall in St. Paul. 
Help Line: For assistance with break

programs, etc., 376-5592 

Offered in Mathematics, Physics, 
;ChemistJry and other I. T. courses during 

, Winter and Spring quarters both on 
off campus and in study halls and 

departmental offices. 
Locations: 
Hall 3. Both a.m. and p.m. Man

through l':riday. 
Frontier and Territorial 

: 7-10 p.m. Sunday through Thurs
. Live-in tutor begins first week of 

itinerant tutor begins second 

Hall. 8-9:30 p.m. Monday
. Begins second week of class-

Hall. 8-9:30 p.m., Man
through Thursday. Begins second 
of classes. 

Hall (St. Paul). 8-10 p.m., Man
through Thursday, begins 2nd week 

classes. 

in High Schools: 
All of the following meet on Tuesdays 

and Wednesdays, 7-9 p.m., beginning 
the second week of classes of each 
quarter. 
•Edina Southview Junior High School, 
4725 South View Lane, Edina, Rm. 112. 
•Johnson High School, Arcade and Clear 
Sts., St. Paul, Rm. 109. 
•Moundsview High School, 1900 West 
County Road F, St. Paul, Rm. 254. 
•Robbinsdale Junior High School, 4139 
Regent Ave. No., Robbinsdale, Rm. 121. 
•Sibley High School, 1897 Delaware 
Ave., at Hwy. 110, West St. Paul, Rm. 
E108. 
•Washburn High School, Wentworth 
Ave. and 49th Sts., Minneapolis, Rm. 
016. 
•Cali departmental offices for locations 
of individual subject tutorial services. 
•Other questions about tutorial services 
should be referred to Prof. John 
Clausen, director of lower division pro
grams, 104 Lind Hail. 

104, 105 Lind Hall: 
•Location of the central advising office 
for I.T. students. Information available 
on job opportunities, advising needs, 
counseling needs, questions answered 
about tutorial services, university poli
cies and much more. 

Ask about: 
•Comprehensive exams-testing for 
credit, free first quarter in residence, in 
several subject areas. 
•Psychological Counseling. For reading 
and study problems, anxieties, relation
ship concerns, personal problems, etc . 
For appointment call373-9753. 
•Math quiz review materials for 
1211/21/31, normaily distributed in reci
tation sections of your classes, but may 
be obtained in 105 Lind Hall. Especially 
helpful if you become "out-of-sequence" 
by missing class or losing time from a 
previous quarter. 

•Old Chemistry 1014 exams. 

DO 
YOURSE:LF 
AFA\OR. 
Get involved 
with I. T. 's award-winning . 
magazine. 

Technolog is now interviewing 
for writers, photographers, 
illustrators, production aides, 
ad salespeople and 
miscellaneous staff. 

Call Jon Kavanaugh, editor 
at 373-3298 or stop by Room 2, 
Mechanical Engineering. 
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Student Services 
Student Information Center. Eddy Hall. 
373-1234. A starting place for any kind 
of information or question. 

Reading and Study Skills Center. 
104 Eddy Hall-help in improving study 
habits. 
Student Ombudsman Service (SOS). 
102 Johnston Hall. 373-9788. Free 
coffee, campus and local free phone 
available, help in solving problems of all 
types "without the usual run-around." 

Minnesota Women's Center. 306 
Walter Library. 373-3850. Provides in
formation about academic resources and 
support services available to women on 
campus, helps with discrimination prob
lems, etc. 

Student Activities Center (SAC). 350 
Coffman Union. 373-3955. Information 
about every student organization and 
how to join them or how to start your 
own. 

Miscellaneous Services 
Telephones: 
•Main. Engineering Library-Campus 
phone. 
•Morrill Hall-Campus phone, ground 
floor. 
•Student Ombudsman Service. 102 
Johnston Hall-Campus line and free 
local calls. 

Notary Service: 
•Perine's Bookstore, Dinkytown. Free, 
between 10 a.m. and 2 p.m. weekdays, 
ask for Bill Walden. 
•Marquette National Bank, Stadium 
Village, fee for service. 
•Riverside Community State Bank, no 
charge to customers, 50¢ for others. 

Calculators: 
•Main Fngineering Library-for both in
library and two-hour reserve. 
Residence Halls-ask at dormitory desk 
(HP 21's and 35's available). 

Photocopying m8chines. 
•Available hi most libraries. 

Check Cashing. Bursar's offices, at 
Williamson and Blegan flails. Open until 
3:30 p.m. weekdays, will cash personal 
checks up to $25 with ID and current fee 
statement. The information desk and the 
MSA bookstore, both at Coffman, will 
cash up to $5 with fee statement and ID. 
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Lost & Found. Located in basement, 
Coffman Union, or try departmental 
offices. 

Referral Numbers. For help with drug 
and alcohol problems, pregnancy testing 
and counseling, etc. 
•YES 339-7033, 339-0895. Referral 
service, phone counsellng. 
•Pharm House 870-7028. Drug abuse, 
crisis intervention. 

Recreational Sports Office. 373-4200. 
Provides access to a huge variety of 
sports activites and clubs. 

Sports facilities. Pools, saunas, weight 
training facilities, indoor track, outdoor 

''With a phenomenal 
memory, the latest computer 

search and storage techniques 
and a lot of luck and ingenuity, 

all of the information might 
be digested into one centrally

located, easy-to-use index ... 
that hasn't happened yet.,' 

track, racquetball courts, tennis courts, 
etc. The main sports buildings are: 
Norris Gym, Cooke Hall and Bierman 
Field Athletic Building. Check at these 
locations for facilities or call the Rec 
Sports office, 373-4200. 

Special Opportunities 

I.T. Student Board. Needs several 
representatives for campus councils, 
assemblies, etc., as well as departmental 
representatives on the board and two 
freshman class representatives. Pick up 
applications in 105 Lind Hall; call Tom 
Christensen, 633-5667, for more infor
mation. 

Technolog Board. Needs a freshman 
board member. See· Jon Kavanaugh, 

Rm. 2 Mech. Eng., stop by 305 Aero 
call 373-3298. 

Technolog magazine. Accepts contri 
tions of writing, photography, illust 
tions for two issues each quarter p 
Welcome Back issue in Septemb 
Many staff positions for a variety of j 
available. Call Jon Kavanaugh, 373-3 
Monday-Friday, 2:30-5:30 p.m. or s 
by the Technolog office, Rm. 2, Me 
Eng. Come to the Technolog open ho 
Thursday, September 28, of the fi 
week of classes. Meet the staff, disc 
your ideas for Technolog, free ea 

College Level Examination Progr 
(CLEP) Eddy Hall. 373-4193. Exa 
which measure "achievement in £ 
basic areas of the liberal arts" and 
passed successfully may provide up 
32 credits and save you from rt::peat' 
work you've already had. Cost: $20. 
per exam. 

Office for Special Learning Opport 
ties (OSLO). 201A Westbrook H 
373-7550. Provides information .abo 
how to set up an independent stu 
project and obtain a faculty advisor 
it; internships, field experience, or pr 
ticums; credit for study abroad, as w 
as many other types of alternati 
methods of education. 

X and Y Registration. X registration 
volves arranging for one to three e 
credits in a course or subject whi 
interests you. Y registration makes 
possible for a student to take a cou 
without attending class. Both types 
quire special arrangements with instr 
tors. Ask at 105 Lind Hall for more inf 
mation. 

Coffman Union Program Council (CUP 
A student volunteer organization cov 
ing a wide variety of social, cultural a 
educational events. Volunteers gain 
broad range of experience in seve 
areas while picking up valuable ski! 
Call 373-7600 for specific information. 

Coffman Memorial Union. Conta' 
restaurants, meeting rooms, nc 
stands, barber/beauty shops, WM 
Radio, Music Listening Center, bowli 
and other games facilities, sewing rna 
ines, photography facilities, woodwo 
ing facilities and much, much mo 
Check with the Information Center, 1 
Coffman or call 373-2403 for sped 
information. 



Fnlemilies: 
Living Education 
tside the Classroom 

Quick. What is the first thing you 
of when you hear the word 

, .. v ..... J?" Beer? Strange and em
sing initiation rites? A big broken 
brick house with Greek letters on 

front door? Softball? Sorority wo-
? Vast sums of money? 

If you are a serious student in a diffi
curriculum, you may wonder if 

elonging to a fraternity is really worth 
. Social fraternities can range in price 

dirt cheap to brutally expensive. 
The lifestyle of the members of each 
t is different. One frat might put 

emphasis on "brotherhood," 
on aca-

excellence, 
another on get

drunk and 
really know 

to expect un
you visit the 

limit 
to 

studying in 
specific field. Be

of this, mem:-
are taking or 
taken the same courses that you 
It's easy to get help on tough 

work. 
•People who study the same things 

to have similar interests. If you're 
starting at this big, cold univer-

sity, fraternity membership can help 
you get to know people in your school 
and adjust to university life. 

•Professional fraternities tend to put 
learning as their first priority. Of 
course, this doesn't rule out socializing 
or sports, or any other activities out
side the classroom. 

•They have programs and facilities 
keyed to your curriculum, such as test 
files, dinners and seminars with pro
fessionals in your field. For example, 
Kappa Eta Kappa, the Electrical 
Engineering fraternity, has a well
equipped lab facility for doing lab 
assignments at home. 

•Generally, the professional fratern-

ities are cheaper to live in than the 
social fraternities. They're much 
cheaper than dorms or apartments. 
And the bigger houses offer quite com
fortable living arrangements. 

•Fraternity alumni work for many 

different companies and industries. 
They are excellent contacts for part
time· and full-time work relating to 
your field. After you finish school and 
enter the job market, fraternity mem
bership might give you an important 
job placement edge. 

To become a fraternity member, you 
have to go through a period of 
"pledgeship" in which you "check out" 
fraternity life first-hand. Fraternity 
members use this time to check you 
out, too, to see if they want you in their 
organization. 

If y;ou like them and they like you, 
then you must endure. an initiation 
process. This consists of anything from 

a mildly unpleas
ant hazing to a 
series of surprise 
activities. In either 
case, you'll sur
vive. 

Th.e best way to 
pick a fraternity is 
to call them up or 
kn6ck on th~ir door 
~md 1 ask a lot ~f 
questions. Take 
the time to visit the 
ho]lse, look around 
and talk to the 
people living there. 

Here ave th,e ~ive 
residential pro
fessional fra:terni-

, 
1 
ties , . pfgi:\nized 
around I. T. fields: 

Alpha Chi Sigma 
i ,6i3

1 

qak St. SE; I 
331-5951 ! '· 

i 

Members' studies must be chemistry
related. Members must maintain a 
3.0 average. 
COSTS: 
$10 pledge fee 
$15 initiation fee 
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MSA 
STUDENT 

STORE 
non-profit, student-owned, 

friendly, too! 

YouR PRICEs ON: 

School supplies 
Staedtler Mars products 
Calculators 
Backpacks 
Books-always 10% OFF 

Mon.-Fri. 8-7, Sat. 11-4 
Ground Floor Coffman 

$36 one-time national dues 
$60 double/$75 single room rent per 

month 
"It has traditionally been a small 

fraternity," said Alpha Chi Sigma 
president, Fred Weber. "Since I've 
been here, .it has been around 10 or 
12 (members). How, it's down to 
four." 

Alpha Rho Chi 
605 Ontario St. SE 
331-7961 
Membership open to students in 
Architecture, Landscape Architecture 
and certain other related fields. 
COSTS: 
$30 one-time initiation fee 
Variable monthly dues 
$100 rent per month 

Buckminster Fuller used to hang out 
at this fraternity when he was teaching 
at the University in the 1950s. The con
crete slab for one of his plywood 
geodesic domes is still in the fraternity 
yard-an informal monument to the 
man. 

The fraternity has an active guest 
speaker program. "We've had interior 
design people come in, landscape 
people-a cross section to introduce 
people to other things that aren't 
covered in the school, but are covered 
in the field," said Jon Papke, profes
sional chairman. "We use this as a tool 
to tie in school with the professional 
world. We have fun with it, too." 

Kappa Eta Kappa 
330 11th Ave. SE 
331-2133 

Members are Electrical Engineering 
majors. 
COSTS: 
$25 One-time initiation fee 
$25 membership per month during 

the school year 
$65 per month for members ($90 for 

nonmembers) 
KHK has a big ho~se a few blocks 

from Dinkytown. The· roof has many 
antennas sprouting out of it. Several 
members are ham radio operators. 
"We take a lot of pride in our house. 
We keep it really clean," said John 
Perlick, a member. 

Besides the E.E. lab, there's a dark
room and a well-organized test file. 
"There is a file on any E.E. class that's 
offered," Perlick said. "We go through 
them every year to throw out the old 
stuff."· 

Theta Tau 
515 lOth Ave. SE 
331-7932 

Members are enrolled in I. T. 
COSTS: 
$20 pledge fee 
$40 one-titne national initiation fee 
$150 one-time building fund fee 
$500 room and board per quarter 

($60 per quarter for nonresident 
membership) 

"Our founders were all minin 
engineers," said Mike Eul, fraterni 
president. "It has changed. We ten 
toward Civil, and we have som 
Mechanical and E.E. people. We' 
open to all types of engineering. 

"We have a balance of professiona 
leadership and development activ 
ties-speakers and other progra 
that enhance your degree in some w 
other than school-and the soci . 
thing. We go both sides." 

Triangle Fraternity 
52112th Ave. SE 
331-7969 

Membership open to men in I.T. wh 
maintain a 2.0 Grade Point Average. 
COSTS: (Approximate. Expected r 
vision for fall quarter. 
$62 initiation fee 
$6 chapter dues per month. 
$180-190 per month room and boar 

Of the fraternities listed her 
Triangle is the only one that will n 
consider women for membership. Ji 
Bailey, fraternity president, explai 
that "our national organization's co 
stitution won't allow it. There's n 
much that we can do about it rig 
now." 

"I feel that Triangle has a lot 
offer people. But at the same time, 
lot of people don't realize that th 
have a lot to offer Triangle and t 
other fraternities as well. We ne 
people with fresh ideas. Peop 
coming into I. T. really fulfill that nee 
I don't know if they realize that. I 
like more people to stop over and ha 
a look." 

There are also many non-resident' 
professional organizations open 
various majors in I.T. Your adviser c 
help pinpoint which one suits yo 
particular field of interest. To rea 
a representative of these organizatio 
contact the Student Activities Cent 
at 373-3955. 



rerage 
ected 

Your college years are what you make of them, 
educationally, socially and professionally. 

We offer: Economical on-campus housing, parking, social and sports programs, 
electronics lab, ham station, computer (to U of M), excellent rapport withEE 

faculty, job connections, and academic assistance. 

KHK 
The Professional Electrical Engineering Fraternity 

330 Eleventh Ave. SE 331-2133 
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MINNESOTA MICRO SYSTEMS 

514 Cedar Ave. • 338-5604 
Hours: 9-9 Weekdays/9-6 Sat. 

Our "atmosphere" is relaxed- our personnel friendly. 
And you don't have to travel very far to find us. 

MMS offers a wide range of systems, components, and parts for the 
computer enthusiast. 

MMS carries Cromemco, lmsai, Vector Graphic, SWTP, 
Commodore, Hazeltine, Apple, Computalker, Maxi Switch, Digi Key, OK, 
Centronix, Axiom, Tarbell, Continental Specialities, and much more. 

We also stock 74xx, 74LSxx, 74Cxx, and 75xx I. C.'s as well as a 
variety of microprocessors and support chips. And we have regulators, heat 
sinks, transistors, capacitors, resistors, prototype boards, wire wrap 
equipment, connectors, etc. 

You'll find a large selection of books and magazines. If you're 
looking for an inexpensive computer, we stock Kl M1 for $245.00, lmsai 
8048 for $299.00, or The PET 2001 for $795.00. ' 

Come and visit us soon. 
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This year, we will choose a select 
number of top college graduates for 
our Nuclear Power Program. And 
naturally, we want to give every 
qualified man a fair chance of being 
considered. So, we urge you to act 
quickly. 

The first thing you should know 
about the Navy's Nuclear Power 
Program is that it is probably the 
most comprehensive training avail
able in the nuclear field. 

It is also the most rigorous. 
It's got to be. The majority of our 

country's nuclear reactors are oper
ated by Navymen. And since we ex
pect you to begin work as quickly as 
possible, it is an accelerated pro
gram. 

The hours are long. The course 
difficult. 

What's more, in order to qualify, 
you must have a solid background in 
engineering, math or physics. And 
have what it takes to be an officer in 
the U.S. Navy. 

You must also be a man with a un
ique sense of dedication. For, once 
you have completed our program, 
you could be in charge of the super
vision, operation and maintenance 
of a division of the reactor plant on 
one of our nuclear-powered ships or 
submarines. 

You've studied and you've 
worked. Now make it all mean some
thing. Find out more about the 
Navy's Nuclear Power Program from 
our Officer Programs Officer when 
he visits your campus. 

This year the. U.S. Navy has al
ready accepted five U of MN I.T. 
seniors, outside of NROTC, into the 
Nuclear Power program alone(cur
rently there are an additional five 
applications pending and nine ear
lier applicants were not selected). 

Why would such a large number 
of engineering and science majors 
with above a 2.8 grade point average 
be willing to commit themselves to 
four years active duty with the Navy 
when the job market for these stu
dents is at its peak? The reasons that 
these engineers felt that "industry 
was an alternative" to the adven
ture and opportunity of Navy span 
an entire spectrum of thinking 
and are exactly what the Navy . 
would like to discuss with qualified 
juniors and seniors at the Univer
sity. 

For more information call 
373-2230 and leave your name and 
number. Dave Storer will recontact 
you in person. 



The challenge of being part of a large, growing 
corporation could be offset by the fear of being swal
lowed up, forced to conform to the company's way of 
thinking. 

At Celanese, we didn't get to be successful by 
sticking to the traditional way of doing things. Our un
usually open working environment, our flexible handling 
of responsibilities have won us a solid position in the 
production of chemicals, fibers, plastics and polymer 
specialties. 

When you come to work at Celanese, you'll be 
assigned to a projec;t right away. You can put your cre
ativity and decision-making skills to good use. We won't 
waste your time in lengthy training programs- we won't 
waste your mind by forcing you to fit into a corporate 

• 
I 

mold. You'll have the freedom and the opportunity for 
rapid growth and advancement at Celanese. 

We're looking for people who are still growing, and 
want to be part of an expanding industry. You just might 
fit in-your way-at Celanese. 

If you have a degree in engineering or chemistry, 
ask your placement officer to set up an interview with us, 
or write Tom Clark, Celanese Building, 1211 Avenue of 
the Americas, New York, N.Y 10036. 

® 

An equal opportunity employer m/f 



Star Wars and Oose Encounters of the Third Kind have long since disap
peared from local movie screens but a flood of science fiction magazines, books and 
a new television drama have entered the now lucrative media blitz on SF. For an up
date check out Bruce Kvam's Ad Astra column which returns this issue. Kvam re
cently returned from the annual Worldcon Science Fiction Convention in Phoenix, 
Ariz. He has a full report plus a rundown of the professional science fiction winners, 
some new books and three new magazines to hit the newsstand: Omni, Isaac Asi
mov's Science fiction Magazine and Galileo. 

One he doesn't mention, the existing Penthouse, is also worth checking out. 
The October, 1978 issue is a special issue devoted to future science, space and tech
nology. All sexism-of-the-month aside, the issue contains provoking features and fic
tion. Page 11. 

Jesse Hamilton Gorn, longtime student political observer, has dubbed the 
current races for two U.S. Senate seats and the Minnesota governor's office, ap
propriately, "wild and crazy." As Campaign '78 nears an end, the six major candi
dates took the time to answer questions prepared by Tecbnolog on important sci
ence and technology issues. With the help of Gorn and Rick Kravik and the campaign 
staffs, our cover story this issue includes the political stances of the candidates on 
issues not frequently covered in the professional press. Fellow LT. students had a 
chance to comment on the candidates and issues as well. It all begins in Science at 
Issue in the Political A_rena, page 19. 

Also in this issue, take a look at the LT. Alumni Society (ITAS), providing 
learning and career guidance for engineers, scientists and architects After Gradua
tion. Page 25. 

For the growing number of disabled students enrolling at Minnesota, the Uni
versity and I. T. offer an increasing awareness and compliance with new regulations 
regarding the treatment of the handicapped in public institutions. Although progres
sive with programs and facilities, some attitudinal adjustments still require attention 
as we head Toward a Better LT. for the Disabled. Page 26. 

Last, just when you thought it was safe to go back into the LT. Library, the 
mad demons of Krybulon had returned to carbonize the Xerox machines and destroy 
all of the reserved reading for Fluid Mechanics 9011. Well, a late report indicates all 
is calm in the library but mad demons beware ... the All New Adventures of the Bionic 
T.A. returns this issue, compliments of Steve Smith. Page 30. 
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The Minnesota Technolog wel
comes letters for publication. They 
should be typed, if possible. 
Technolog reserves the right to 
edit letters for length and clarity. 
Send to: Editor, Minnesota Tech
nolog, Rm. 2 Mech. Eng. Bldg., 
University of Minnesota, Minne
apolis, MN 55455. 

Received the Sept. '78 (Wel
come Back) Tecbnolog and found it 
interesting to read, without being 
an I.T. student. 

I would like to clarify a reference 
to us in Mary Haywood's article 
(University Student Services: An 
Answer to Every Need) on services 
under Check Cashing. Both of our 
stores, MSA Too and MSA Student 
Store cash checks. The article 
implies that we require J.D. and a 
fee statement. Untrue. As a stu
dent-owned corporation we pride 
ourselves on reducing hassle and 
providing friendly service, there
fore all we request is a current 
address and phone number. This 
is a real boon to those hapless 
souls, among others, who mail 
their fee statement into the Bursur 
fo..r fee payment and never to see 
it a) again b) for two weeks c) 
before their bus comes and they 
need bus fare home. 

As a last point, you refer to Mary 
Gress' design of the bolder, more 
streamlined format and title, and 
yet the style of Wrapping Up 
Summer obfuscates this intent ... 
Having lambasted what I fear is 
the editor's own idea I would none
theless like to thank you for the 
mention in the services article. 

JoAnn Johnson 
Manager, MSA Student Store 
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Clay makes the longest 
lasting pipe in the world. 

That's why we can offer 
a 100-year guarantee on 
our clay sewer pipe. No 
other material used for 
pipes can make that claim. 

In fact, with other 
underground sewer piping 
materials, some munici
palities have had to invest 
in expensive repairs or 
even completely replace 
piping within 10 years. 

Clay lasts so long 
because of a unique prop
erty: chemically speaking, 
it's dead. It's an inert 
material found in nature, 
so it cannot react with 
sewer gases or acids. 

It's virtually inde
structible. 

And clay has greater 
load bearing capabilities 
than other pipe materials. 
Structural integrity is 
built in. 

Today you can choose 
Dickey PEP-Plain End 
Pipe-with a flexible 
coupling, which provides 
tighter joints and the 
cost-saving advantages of 
simpler on-site installation. 

There's not much in this 
world that's guaranteed to 
last a hundred years. 

There's no other 
sewer pipe. 

Consider the advantages 
of the century versus 

the decade. 
Call your Dickey sales 

representative. He's listed 
in the yellow pages under 
Pipe. 

Or call or write for 
more information to 
W. S. Dickey Clay 
Manufacturing Company, 
Post Office Box 6, 
Pittsburg, Kansas 66762, 
316/231-1400. 7801 



Honors 
~LT. senior Linda Sue Dreschsel was 

awarded a $200 scholarship by the 
American Institute of Industrial Engin
eers recently. Drechsel is an Industrial 
Engineering major. 

~The American Society of Mechanical 
Engineers, student section, has recog
nized three Minnesota students. 

John Dieseth was given a Certificate 
of Award from ASME national head
quarters. Dieseth, Kris Ewen and Paul 
Svenkeson were presented awards by 
the local chapter of ASME. 

~Prof. Emil Pfender, of the Dept. of 
Mechanical Engineerng, has been recog
nized by the Federal Republic of Ger
many with the Senior U.S. Scientist 
Award (Humboldt Award) for his past 
accomplishments in research and teach
ing. Pfender is conducting research in 
the areas of plasma and high temper
ature physics and heat transfer. 

eThe Society of Automotive Engineers 
has awarded Dr. David B. Kitt~lson with 
the Arch T. Colwell Merit Award for his 
paper "Sampling and Physical Charac
terization of Diesel Exhaust Aerosols," 
written with John Verrant. Kittelson is 
on the faculty of the Dept. of Mechanical 
Engineering. 

~Dr. Ephraim M. Sparrow received 
the American Society of Electrical 
Engineers Ralph Coats Roe Award at the 
ASEE Annual Meeting recently. 
Sparrow, who is on the faculty of the 
Heat Transfer and Thermodynamics 
Divison of the Dept. of Mechanical 
Engineering, was recognized for excel
lence in the instruction of engineering 
students. 

Tcchnolog welcomes items for publication con
cerning outstanding achievement of students 
and professors in I. T. as well as notices of 
seminars, exhibits, guest speakers, special 
learning opportunities and other extra-curricular 
activities. Send typewritten material to Minne
sota Technolog, Rm. 2 Mech. Eng. Bldg., 
University of Minnesota, Minneapolis, MN 
55455 or call373-3298. 

I.. T .. enrollment., class sizes continue upward trend 
Again this year, I. T. enrollment has increased significantly and the 

number of faculty and budgeted T.A. 's has declined. As a result, some 
departments have experienced overcrowded classes. 

Figures for this fall have not been completely tabulated, but a prelim
inary class card count indicates an enrollment of 4, 780, up 5.5 percent from 
last year's falJ enrollment of 4,531 and only 20 head short of LT. Assistant 
Dean Paul Cartwright's projected 4,800. Carwright said, recently, he has 
not seen enrollment this high since the post-World War II years when re
turning G.L's flooded LT. on the G.L Bill. 

Overall teaching load has not increased quite so dramatically. This 
figure is expressed in terms of Full Year Equivalent (FYE) students, anum
ber derived by dividing the total number of credits taught over the academic 
year by 45. The number of FYE students is estimated to be 7, 002 for the 
1978-79 school year. This is an increase of approximately 1.1 percent over 
last year's figure of 6, 925 FYE students. 

The combination of a 5.5 percent overall increase and only a 1.1 per
cent FYE student increase indicates a tendency for I. T. students to take 
fewer credits per quarter then they did previously. 

Faculty and teaching assistant numbers are expressed in terms of 
Full Time Equivalents (FfE). They reflect the varying time commitments of 
individual faculty members and T.A. 's. The number of FIE faculty mem
bers has decreased from 342.67 in 1977 to 341.42 this year. Budgeted FIE 
T.A. 'shave decreased in number from 140.85 to 137.30 in the same period. 

The modest increase in overall teaching load and only a slight de
crease in teaching staff masks the effects of enrollment increases in I. T. 
Even if I.T. students are taking fewer credits, the increase in enrollment 
automatically increases the administrative load. Also, enrollment shifts 
from department to department. The biggest increases have occurred 
primarily in Electrical, Mechanical and Chemical Engineering departments. 
Other departments have had smaller increases or have leveled off. 

Acting I.T. Dean Walter Johnson said, in an interview, that over
crowding adversely affects the way classes work. Discussions become un
wieldly and the amount of feedback in the form of graded assignments and 
quizzes must diminish as the ratio of students to T.A. 's increases. 

To cope with enrollment increases LT. has been forced to hire more 
T.A. 's than originally budgeted for. Twenty T.A. 's alone for chemistry 
courses have been hired. LT. does not have the funds to continue paying for 
these extra T.A. 's through Spring Quarter. The money may come from 
University administration. $300,000 was socked away last year to provide a 
buffer fund for enrollment problems. 

While enrollment limitations have been discussed, administrators 
are reluctant to apply what is essentially a long term solution to what has, in 
the past, turned out to be a relatively short term problem. Limitations would 
take the form of tougher admissions standards and/or quotas. There is no 
chance of enrollment limitation for 1979. 

But another increase in enrollment is predicted for next year, and, as 
Dean Cartwright said, "There's no fat left in the system at all." 

-Don leeper 
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U.S .. DOE energy technology grant program 
The U.S. Department of Energy (DOE), through its Chicago 
Operations Office, is offering a regional appropriate technol
ogy program for the Midwest. For students in Minnesota 
this means grants averaging $12,000 are available for award 
to those submitting proposals for energy-related projects 
which would utilize local materials, labor and ingenuity 
toward the development and use of energy-related appro
priate technology.; For applications and information contact: 
Appropriate Energy Technology, Chicago Operations Office, 
U.S. DepartmentofEnergy, 175 W. Jackson, RoomA1136, 
Chicago, IL 60604. 

Air Force team to hold 
i~ormational dinner., interviews 
An Engineer Search Team, sponsored by the local office of 
the U.S. Air Force, will hold an informational dinner pre
sentation and interviews Nov. 16 and 17. The team, com
prised of working engineers from Air Force Systems Com
mand and Air Force Personnel Manpower Center plus a 
representative from Air Force Recruiting Service head
quarters, will present a film and answer questions about Air 
Force lifestyles, benefits and career opportunities at a dinner 
Nov. 16. The dinner will be held at Mancini's Char House, 
531 W. 7th St., St. Paul at 7 p.m. Attendance is limited to 30 
students and graduates. Cost is free. 

On Nov. 17, the team and others will available for inter
views at the Placement Office; students in Electrical, Mech
anical, Metallurgical and Civil Engineering, especially, are 
encouraged to attend. Offers of location and position may be 
made to a few qualified Mechanical, Electrical and Metallur
gical Engineering students at that time. 

For more information call Tom Crandall, regional coordi
nator, Officer Programs, U.S. Air Force at 331-1880. 

Dept. of Mechanical Engineering Seminars, Fall Qwuri:er 
The following seminars are carried live interactive on UNITE Channel A. 
Anyone may attend. For information, contact David Kittelson, 373-3009. 
All seminars are held in Rm. 108 Mech. Eng. Bldg. Overflow in Rm. 202 
Mech. Eng. Bldg., Wednesdays at 3:15p.m. 

October25 
Modular Integrated Utility Concept 
M.H. Nimmo, U.S. Bureau of Standards, Washington, D.C. 

November1 
Solar Heating: The Essence of a New Industry 
Prof. John Duffie, Dept. of Chemical Engineering, University of 
Wisconsin, Madison 

NovemberS 
To be announced 
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November 15 
Design and Operation of the John Hancock Tower Building 

Stabilization System 
Mr. Neil R. Petersen, MTS Systems Corp., Minneapolis, Minn. 

November:22 
Solar Energy Development at Honeywell 
Mr. Roger Schmidt, Honeywell, Inc., Minneapolis, Minn. 

November29 
Energy Conservation Via Heat Transfer Enhancement 
Prof. A. Bergles, Dept. of Mechanical Engineering, 
Iowa State University, Ames, Iowa 

Dept. of Computer Science Colloquium Speal\ers, Fall Quarter 
All colloquiums are held in Rm. 305 Lind Hall at 3:30p.m. 
October 2 
Scheduling Independent Tasks 
Yookun Cho, University of Minnesota 

October 16 
A Hierarchial Computer Network 
Dr. J.R. Greenwood, Lawrence Livermore Laboratory 

October30 
Protocols for Fandom Access Channel Computer Communication 
Mr. lmrich Chlamtac, University of Minnesota 

November6 
Title to be announced 
Dr. Larry Flon, University of Southern California 

November20 
Data Base Processors: Requirements and Design 
Dr. Harvey Freeman, UNIVAC 

November27 
To be announced 

Control Science Seminars, Fall Quarter 
Seminars held in Rm. 102 Mech. Eng. Bldg., Thursdays, 2:15p.m. For 
information contact Prof. Bailey at 373-4527 or Prof. K.S.P. Kumar at 
373-5228. Note: Students may register for EE 8290 for one credit. 

November2 
Hierarichal Optimizing of Stationary Steady-State Systems (con 't.) and 

Introduction to Nonstationary Steady-State Systems 
Prof. M. Brady's 

November9 
Hierarchical Optimizing Control of Nonstationary Steady -State Systems 

Using Price Coordination Mechanisms 
M. Brady's 

November 16 
Hierarchical Optimizing Control of Dynamic Systems 
Prof. K. Malinowski 

November30 
Informational Problems in Derentralized and Hierarchical Control 
Prof. F.N. Bailey 



Ill Ill 

rt dly rv1 
3 CONVENIENT CAMPUS LOCATIONS 
MAIN OFFICE: 1801 Riverside Avenue 
South 341-3505 

FAIRVIEW /ST. MARY'S OFFICE: 
606 24th Ave. S. 341-2194 

DINKYTOWN OFFICE In The Chateau: 
42513th Avenue S.E. 379-1286 

Send for your 
free reference 

library .. 

t 
f 
f 

te 
CL·J 

Member: FDIC 

The Asphalt Institute Library is a fact-packed set of reference 
materials you can use now in school, as well as later on the job. 
And it's yours free when you send us the coupon below. 

The Library will give you the facts-Full-Depth® (TA) asphalt 
paving is an energy-saver and a money-saver. With stage 
construction, for example, you can tailor your design for today's 
traffic, and plan to add more pavement strength in stages as traffic 
volume and weights increase. Asphalt is ideal for road overlaying 
and widening, too. The Library will tell you exactly why. 

Mail the coupon today. And get a little help from your friends at 
The Asphalt Institute. Absolutely free. 

r-------------------------~ 
I The Asphalt Institute I 
1 College Park. Maryland 20740 I 

Please send me the helpful Asphalt Institute Library. Which I 
understand is absolutely free. Thanks. friends. 

I 
I 
I 

---------------------------------------------------------------------------- I 
NAME 

SCHOOL 

CLASS OR RA!\K I 
I 
I 
I -ADD-RESS _____ ------------------------------------------------------------- I 

----------------------------------------------------------------------------- I 
CITY /STATE/ZIP I 

b-------------------------~ 
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Campus Store 
31514th Ave. S.E. 
Mpls., Minn. 55414 
331-6864 
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I 

3018 Lyndale Ave. So. 
Mpls., Minn. 55408 

827-5301 

Representatives from the following com
panies will be on campus for interviews 
on the dates specified. For a list of other 
Fall Quarter interview dates consult the 
Welcome Back issue of Technolog or 
contact the Placement Office, 373-3298. 

Wednesday, November 15 
BASF Wyandotte Corp. 
Cities Service Co. 
Ford Motor Co. 
G .T .E. Automatic Electric Corp. 
Owens-Corning Fiberglas Corp. 
RTE Corp. 
Union Carbide Corp. 

Thursday, November 16 
American Hospital Supply Co. 
Pickands Mather & Co. 
Sperry Univac (Roseville) 
Union Carbide Corp. (2) 
Western Gear Corp. 
Whirlpool Corp. 

Friday, November 17 
American Hospital Supply Co. (2) 
Menasha Corp. 
Western Gear Corp. (2) 

Monday, November 20 
U.S. Army Materiel Development 

and Readiness Command 
Electronic Data Systems Corp. 
Corps of Engineering, St. Paul District 

Tuesday, November 21 
Electronic Data Systems Corp. (2) 
Economics Laboratory 

Monday, November 27 
Northern States Power Co. (Minnesota) (2) 
Boise-Cascade Corp. 

Tuesday, November 28 
E.I. duPont 
MIT Lincoln Laboratory 
Texas Instruments, Inc. 

Wednesday, November 29 
E.l. du Pont {2) 
Firestone Tire & Rubber Co. 
Texas Instruments, Inc. (2) 
Rohr Marine 

Thursday, November 30 
E.I. duPont (3) 
Armour Dial Co. 

Friday, December 1 
Armour Dial Co. (2) 
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"My job gives me the chance 
to change assignments every cou
ple of years. This has two advan
tages: I get variety, yet I am in one 
place long enough to make a 
contribution. 

"Du Pont has many opportu
nities for engineers to learn, 
develop and establish their own 
kinds of careers-whether in 
research or practicid applications, 

in specialized or broad fields, in 
supervision or technical work." 

Linda was recruited by 
Du Pont from the Mississippi State 
campus in 1973. She interviewed 
about 30 companies. 

Linda's story is typical of 
many Chemical, Mechanical and 
Electrical Engineers who've 
chosen careers at Du Pont. 

We place no limits on the 
progress our engineers can make. 
And we place no limits on the con
tributions they can make to them
selves, the Company or to society. 

If this sounds like your kind of 
company, do what Linda Land 
did: talk to the Du Pont represen
tative who visits your campus. Or 
write: Du Pont Company, Room 
25241, Wilmington, DE 19898. 

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

REG US PATS.TM OFF 

An Equal Opportunity Employer, M/F 



By Bruce Kvam 

The 1978 World Science Fiction Con
vention was born amidst confusion and 
remained in that state until its last gasp. 
Which is not to say that the convention, 
dubbed "lguanacon" and held in Phoen
ix, Ariz. last Labor Day weekend, was 
bad: it was a thoroughly enjoyable event, 
if a little disorganized. 

The center around which most of the 
confusion revolved was the political 
stance of Iguanacon' s Guest of Honor, 
science fiction writer Harlan Ellison. 
When Ellison agreed to be Guest of 
Honor (one morning at two a.m. over the 
telephone when he was half asleep) he 
did not realize that Arizona had not rati
fied the Equal Rights Amendment. Elli
son is a very vocal supporter of women's 
rights and adheres to the National 
Organization of Women (NOW) boycott 
of states that have not yet ratified. At 
first he was going to resign the position 
but allowed himself to be convinced to 
stay and use the Guest of Honorship to · 
further the cause of the ERA. 

A wave of horror swept across science 
fiction fandom. Ellison received . hate 
letters, angry editorials, irate phone 
calls, heaps of slander and even a death 
threat or two. Politicize the Worldcon? 
Sacrilege! Treason! 

Well, Ellison came, and everyone else 
came, and all three or four thousand of 
us had a good time. 

There were parties held every night 
during the convention by various fan 
groups that were bidding for future 
Worldcons. There were author panels, 
discussion groups and lecturers, ranging 
from building planets to writing fiction 
to the role of technology in women's 
liberation to space colonization. There 
were movies and more movies: the world 
premiere of W atership Down was at 
Iguanacon. There was a huckster room 
where you could buy anything even 
faintly connected with science fiction. 
And through it all, the oppressive heat of 
Arizona (over 100 every day, with lows of 
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85 at night) kept us running from air
conditioned building to air-conditioned 
building. 

On Sunday night, of the the five-day 
Worldcon, the Hugo Awards for best 
work in science fiction were presented. 
The best novel of 1977, as determined by 
the members of Iguanacon, was Gate~ 
way, by Frederik Pohl. Pohl also won the 
1977 Nebula Award for Gateway earlier 
this year. 

Despite the chilly forecasts of doom, 
Iguanacon left most of its members 
satisfied. The fans found out what Elli-

1977 Professional Hugo Award Winners 

Best Novel: Gateway, 
by Frederik Pohl 

Best Novella: Stardance 
by Spider and Jeanne Robinson 

Best Novelette: Eyes of Amber 
by Joan Vinge 

Best Short Story: Jeffty Is Five 
by Harlan Ellison 

Best Dramatic Presentation: 
Star Wars, Gary ~urtz, producer 

son's position really was and Ellison 
found out that it was impossible to politi
cize science fiction fans in the first place. 

There was one upset at Iguanacon and 
one very interesting development, both 
in the area of new magazines. 

For five years running Ben Bova had 
won the Hugo Award for Best Editor for 
his work on Analog Science Fiction/ 
Science Fact. This year, George Scithers 
of Isaac Asimov's Science Fiction Maga
zine (IA'sfm) snatched the award from 
Bova's hands. IA'sfm had been around 
for only a year and had already sur
passed Analog in per-issue circulation. 

Also at Iguanacon a brand new maga
zine made its first public appearance: 
Onmi. It's a big, slick magazine costing 
two bucks a throw, published by Pent
house. Omni is chock full of advertising 
and color photos and paintings, with con
tent that seems to be a mixture of 
Psychology Today, Scientific American 
and Analog. At Iguanacon Omni repre
sentatives gave away 10,000 T-shirts 
(they forced three on me before I could 
escape) as a promotional gimmick. Bova, 
who has quit Ana.log and is now fiction 
editor for Onmi, told us at a Q&A session 
that the magazine had a press run of one 
million copies. Onmi has also been run
ning TV ads like crazy. 

Why is Penthouse making such a big 
push for SF? Money! Last year Star 

Best Editor: George Scithers, 
Isaac Asimov's Science Fiction 
Magazine 

Best Artist: Rick Sternbach 
Best New Writer: Orson Scott Card 

Gandalf Awards for Fantasy 

Best Novel: The Silmarillion, 
by J.R.R. Tolkien 

Grand Master: Poul Anderson 



W a:rs started a sci
ence fiction boom that 
hasn't even begun to 
die down. 

There are at least 
half a dozen SF mov
ies and TV series in 
production: Meteor, 
The Invasion of the 
Body Snatchers, 
Alien, Battlestar Gal
actica and more. At 
Iguanacon Harlan 
Ellison told us he is 
working on a script to 
adapt Asimov' s class
ic I, Robot for the 
screen with a tenta
tive budget of $30 
million. 

There was a similar 
boomlet in the 1950s, 
after which a dozen 
SF magazines bit the 
dust, leaving the field 
pretty much to the 
four major magazines 
of the last 20 years
Analog, Galaxy, 
Amazing and Fantasy 
and Science Fiction. 
Lately. though. there 
has been an insurg
ence of new mag a
zines: Omni, IA'sfm, 
Galileo, Destinies, 
Starlog and Future. 
They may or may not 
be inspired by Star 
Wars, but they will 
certainly benefit from 
all the interest SF is 

filthy place, where 
revolution hangs 
hungry on the streets. 
There is a haven: Is
land One, the space 
colony at one of the 
Earth-Moon libration 
points. There the air 
is clean and the 
people sane. The col
ony maintains the 
solar power satellites 
that feed the Earth 
with all its energy. 

The central charac
ter is the first true 
test-tube human 
being, David Adams, 
who has been made 
genetically perfect. 
David is literally a 
prisoner on Island 
One, so he escapes to 
Earth where he be
comes entangled with 
a woman who calls 
herself Schehera
zade. She is the lead
er of a ruthless group 
of terrorists. When 
the United States is 

•••••••••••••••••••••••••••••• torn by an uprising of 

II 
The literature itself the "minorities." 

Scheherazade and 
is gaining respectability. Science fiction friends threaten. to 

is not longer shoot-em-up westerns set in destroy Island One 
space. Real problems and real and cut the thin 

thread of pmver that 
people in real-though futuristic- flows from space to 

situations are being dealt with I I Earth. . 
by the SF writers. But sometimes you 

I ••••••••••••••••••••••••••••• like to read a book getting these days. that doesn't have 
Some feel the current boom, like the westerns set in space (at least, the writ- anything to do with current problems, a 

last, is just another passing fancy, but it ten form). Real problems and real people book for pure enjoyment. Such a book is 
may be here to stay. Science fiction in real-though futuristic-situations The World Is Round (Del Rey, $1.95) by 
writers are gaining an air of respectabil- are being dealt with by the SF writers. , Tony Rothman. 
ity. They command advances that rival Colony (Pocket Books, $1.95) by Ben Patra-Bannk is a planet that is fifty 
those of "main-stream" authors. And the Bova, is a case in point. times larger than a planet should be. The 
literature itself is gaining respectability. It is the year 2008 and the world's pop- days and nights are so long that they 
Science fiction is no longer shoot-em-up ulation stands at 7.25 billion. Earth is a tum into unbearably hot summers where 
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the vegetation burns away and shatter
ingly cold winters where the air some
times freezes. 

A team of four adventurers journey 
light years to Patra-Bannk to find a 
technological treasure beyond belief: 
room-temperature metallic hydrogem. 
They ultimately discover that Patra~ 
bannk isn't a planet at all, but a hollow 
sphere with a black hole at its center that 
is slowly drifting. If the singularity 
shifts just a little bit too much, the tre
mendous gravity will rip the planet to 
pieces and suck it along with its in
habitants into the bottomless maw. 

The World Is Round contains engross
ing action and a multitude of fantastic 
concepts, all worked out in scientific 
detail in the style of Larry Niven and 
Arthur C. Oarke. 
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SFC is coming. 

Watch 
for details in 

Fal12 
Technolog. 

(Science Fiction Contest.) 

UM 
line -25 

52-function slide-rule calculator 

/(EiAIL 31.. .95 

/1 26~ 

fcHECK OUR PRICES ON: 

Business Analyst 
MBA 
Tl40 
Tl55 
Tl57 
Tl58 
Tl59 
PC100A 
Programmer 

Retail 
30.00 
70.00 
24.95 
50.00 
60.00 

124.95 
299.95 
199.95 
60.00 

MSA 
23.75 
54.42 
19.52 
38.94 
46.83 
98.17 

236.06 
159.04 
46.92 

Open Mon.-Fri. 8 a.m.-7 p.m., Sat. 11-4 

Non-profit, Student Owned Ground Floor Coffman 



EDITOR'S NOTE: Since the Science 
Museum of Minnesota's new William L. 
McKnight Omnitheater opened Septem
ber 19, media interest and public excite
ment with the Omnitheater's awe-inspir
ing presentation bas boon magnificent. 
Technolog photographer Dave Bisson
nette and writer/photographer Glenn 
Flekke visited the Onmitheate:r recently 
to view fll'St-hand what the public does
n't see-the impressive advanced techn
ology at work in the Onmitheater projec
tion and sound equipment. 

By Glenn Flekke 

The biggest attraction at the new 
Omnitheater is the huge projection 
screen, which measures 76 feet in dia
meter and is hemispherical in shape. 
From your seat in the audience, it nearly 
engulfs your entire field of view. Perfor
ated 27 percent, the screen permits the 
placement of speakers and ventilation 
system behind it, and is made of curved 
aluminum panels coated with whitevinyl. 

Currently, the museum is presenting a 
show which includes a 20-minute pro
logue and a 30-minute feature film enti
tiled Genesis. The prologue was pro
duced entirely by the museum and dis
cusses the origin of the universe through 
the widely-accepted "big bang" theory. 
Genesis uses high-impact scenes such as 
low-altitude aerial footage of canyons 
and clo.?e-ups of thundering volcanoes to 
teach us in an entertaining manner about 
plate tectonics, the study of drifting con
tinental plates. 

The Science Museum has complete 
production and projection facilities to 
create its own shows. While the feature 
movies themselves are not produced at 
the museum, the prologues and other lo
cal productions are, and, according to 
Edward Tomczak, chief engineer, the 
vast capabilities of the space theater 
have yet to be fully exploited. 

The museum owns about $1.5 million 
worth of audio-visual equipment, includ
ing 30 slide and special-effects project-

ors, two 70mm movie projectors and an 
elaborate sound system. It also owns a 
Space Transit System, a special star
field projection system made by Spitz 
Space Systems, Inc. The Space Transit 
System is interfaced with the theater's 
computer system and has the capability 
of displaying the night sky, complete 
with the planets in their proper posi
tions, at any time between the years 0 
and 2000 A.D. from the vantage point of 
any of the nine planets. The Space Tran
sit System is so accurate it's possible to 
practice navigation with it. 

The computer, built by Data General 
Corp. , can be programmed to control an 
entire presentation. This provides for a 
repeatable professional-quality show, 
and a large number of fast-action, pre
cisely-timed special effects. The com
puter console is located within the aud
ience so its operators can view the entire 
screen, and should anything go wrong 
with the presentation, the theater staff 
can correct the situation manually from 
the console. Each feature film comes 
complete with a tape software package to 
provide synchronous control of other e
quipment, such as the separate sound 
track. 

Feature films, such as Genesis, are 
photographed by Graphic Films Corp. of 
Hollywood using the special cameras of 
I max Corporation. Two image formats 
are produced by the I max Corporation: 
Imax and Omnimax. Both types use 
regular 70mm film stock, and are photo
graphed horizontally with a frame size 
three times larger (about 21/2"x3") than 
vertical format commercial 70mm films. 

The Imax format uses regular optics 
for both the camera and projector and is 
intended to be projected on a large 
square screen. 

Omnimax, the format used for GenD 
esis, uses special fisheye optics for both 
exposure and projection, and is intended 
for projection on hemispherical screens. 
The result is a very wide-angle picture 
with little fisheye distortion. The Science 
Museum has the capability to project in 

both formats. 
Sound for both local productions and 

feature films is recorded on 35mm 
6-channel stereo magnetic tape. Twelve 
speaker systems (each has two 15-inch 
woofers, a midrange hom and a tweeter) 
are widely spaced behind the screen, 
and each of the 12 recorded sound tracks 
is fed through a separate amplifier and 
speaker. The wiring can be routed in 
such a way as to produce five different 
sound scenes, each automatically select
ed during a presentation by the comput
er. 

Special noise-reduction circuitry is a
vailable and used for the soundtrack of 
Genesis. For very low-frequency bass 
response that can be felt as well as 
heard, a panel of six 24-inch speakers is 
mounted directly behind the center of 
the screen. They are driven by a special 
power amplifier with low-frequency 
bandpass circuitry that extends the re
sponse down to 20 Hertz. 

At the present time there is a consor
tium of three space theaters besides 
Minnesota's. They are located in SanDi
ego, Detroit and Monterey, Mexico with 
one currently under construction in Se
attle. Each produces and finances their 
own feature films to be distributed at 
various times to other space theaters. 
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Edward Tomczak, Omnitheater 's chief engineer, 
(above left) describes the power amplifiers for 

the theater's sound system. There's one for each 
speaker, including equalization controls for pre

cisely tailoring high- and low-frequency 
response. The 3Smm tape drives are in the back

ground. The film for Genesis (above) is 70mm 
wide and is wound on open-faced reels four feet 

in diameter. 

Photos by 
Dave. Bissonnette 
and Glenn Flekke 



Tomczak (above left) examines a section of the 
30-foot leader film for Genesis. The gigantic 
Imax projector has a 12.5 kw bulb which belts 
light through the film, zipping past at six feet 
per second. At left is a portion of the circuitry 
used to synchronize the 35 mm tape drives with 
the I max projector. A technician (center) hooks 
up a bank of carousel projectors for an upcoming 
slide presentation. The Space Transit System 
(STS) and the computer console (below) are 
located within the audience. The STS, on the 
left, consists of a 10,000-element star ball with 
special projectors (for planets, moons and the 
sun) mounted above it. The computer console is 
below the star ball where technicians program 
and monitor each presentation. 
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Come and Meet 

Our Engineering management will be coming to the 
University of Minnesota, to introduce you to the Sup
port Systems Division's activities involving state-of
the-art radar, electro-optical and laser technologies. 

• Field Engit1eering throughout the U.S. and the world 
• Test System Development-Hardware and Software 
• Training Engineers 
• Publications Engineers 

We would like you to stop by and see what 
Hughes Aircraft is all about. 

Outstanding 1/2 hour film and presentation, questions, 
answers, and refreshments .. 

DATE: October 24, 1978 TIME: 6:30P.M. 

PLACE: Northstar Inn-Ballroom 

r------------------, 
I I 
I I 
I I 
I I 
I I 

L------------------~ 
HUGHES AIRCRAFT COMPANY 

U.S. citizenship required e Equal opportunity M/F/HC employer 



SEN. WENDELL ANDERSON 

BOB SHORT 

GOV. RUDY PERPICH 

• I 
By Jesse Hamilton Gom 

It has been a "wild and crazy" year, campaign-wise, in the 
state of Minnesota. A plethora of candidates and issues, com
pounded by demonstrations and accusations, have put Min
nesota politics in newspaper and magazine headlines across 
the nation. · 

Three races are at stake: the gubernatorial race and the 
contests for both four- and six-year Minnesota senate seats. 
Although other candidates from Independent, Libertarian,· 
American and Socialist parties will be on the ballot Nov. 2, 
the DFL and IR candidates are the top contenders. 

The six year U.S. Senate race pits the appointed incum
bent, Wendell Anderson, against the "aimiable plywood 
salesman," Rudy Boschwitz. A self-described liberal, former 
Gov. Anderson has a senate voting record which would seem 
to back up his claim. His "self-appointment" to the senate, 
however, his nonsupport of the Burton-Vento BWCA Bill and 
his refusal to come down on one side or the other of the abor
tion fence, has put a rift between Anderson and many DFL 
liberals. 

With the defeat of Don Fraser, many liberals have returned 
to Anderson's fold. Others, however, claim that they will cast 
their votes for Anderson's chief opponent, IR endorsed Rudy 
Boschwitz. His pro-wilderness stand on the BWCA issue and 
on other environmental concerns has made him attractive to 
certain state liberals. Boschwitz's views on other issues, how
ever, come from the opposite end of the political spectrum, 
including his support of a stronger defense budget and the Bl 
Bomber. Boschwitz has served as IR state chairman, but has 
never held public office. 

Edina businessman Robert Short and Minneapolis lawyer 
David Durenberger are seeking Minnesota's four-year senate 
seat, currently held by Muriel Humphrey. Short recently de
feated the DFL endorsed candidate, Donald Fraser, in the 
primary election by less than 3,000 votes. Subsequently, 
Short tried and failed to receive DFL endorsement, primarily 
due to what many believe to be Short's unfair campaign tac
tics. As a result, many Fraser supporters have found it im
possible to transfer their allegiance to Short. Short's anti-wil~ 
derness stand on the BWCA and anti-choice abortion stand 
could give him conservative support from independent and IR 
voters. 

The IR endorsed candidate, David Duren berger, generally 
agrees with Short on many of the major issues. His positions, 
however, are viewed to be somewhat more moderate than 
those of his opponent. 

The gubernatorial contest includes the DFL endorsed in
cumbent, Rudy Perpich, and IR endorsed former congress
man, Albert Quie. Although the two men seem fairly close on 
many of the major issues, each candidate has a specialty 
which has been stressed throughout the campaign. Perpich 
has been desperately trying to get the womens' Equal Rights 
Amendment ratified throughout the country. Quie's special
ity is education. He promises to attempt major changes which 
could be beneficial to both students and taxpayers. 

I 

RUDY BOSCHWITZ 

DAVID DURENBERGER 

REP.ALQUIE 
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EDITOR'S NOTE: With election day for both Minnesota 
semate seats and the governor's office approaching Nov. 2, 
Technolog recently presented the top DFL and m party 
candidates with questions about science, environmental 
and tax issues. With the help of Jesse Hamilton Gom, 
Rick Kravik and Tim Schultheis, the candidates answers 
follow, along with fellow I. T. student opinions on the 
candidates and issues. 

Would you propose or support legis
lation providing income tax relief for 
parents of college students? 
Increasing financial aid programs? 

VVENDELLANDERSON 
Yes. 

RUDY BOSCHWITZ 
I support increased financial aid programs. My four-point tax relief 

program would, in addition, make it easier for families to bear the 
cost of post-secondary education. 

DAVIDDURENBERGER 
I would support legislation providing income tax relief for parents 

of college students in both private and public colleges and universi
ties. Tuition costs are soaring and this hurts the most in middle in
come families where students do not qualify ~or financial aid. Govern
ment financial aid programs are benefici.fl and should be continued, 
but are aimed primarily at helping low income families. Statistics 
show that there has been an increase in the number of college stu
dents from low income families thanks to current government pro
grams. However, there has also been a substantial decline in the 
number of students from middle income families in the $15,000-
$25,000 inccme range., I feel that rather than expanding the middle 
income need, a simple tuition tax credit will address the problem 
without requiring more application forms to be filled out and more 
people to review them. 

BOB SHORT 
Education becomes a more valuable resource with each passing 

year. These days, a high school diploma is not always enough. Many 
times, a college degree is mandatory when an individual first enters 
the job market. I would support such legislation at both the secondary 
and post-secondary levels. Furthermore, such aid should be given to 
private schools as well. When you have strong private institutions, 
you will find strong public institutions. Such a measure would benefit 
the nation as a whole . 

. ALQUIE 
I am a strong supporter of tuition tax credits for post-secondary ed

ucation. This year in Congress I voted to give a tax credit of $250 for 
parents or students who pay for post-secondary education. I also 
co-sponsored the Middle Income Student Assistance Act which pro
vides additional grants and loans for middle income students. 
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RUDY PERPICH 
Gov. Perpich declined comment on Technolog questions. 

What policies should the government . 
implement concerning the transporta
tion and disposal of nuclear wastes 
and other hazardous materials? 

VVENDELL ANDERSON 
No comment. 

RUDY BOSCHWITZ 
For health and safety reasons, l favor a complete moratorium on all 

further nuclear power plant construction in the United States until 
the problem of nuclear waste storage, transportation and disposal are 
solved. 

DAVID DURENBERGER 
Minnesota generates 35 percent of its electricity with nuclear 

power, as compared with 10 percent nationally. Therefore, we have a 
special interest in assuring adequate safeguards for either transport
ing spent radioactive and other hazardous materials out of the state, 
or storing them here. l also believe that any storage system must pro
vide for careful monitoring of radioactive wastes, and for retrieval 
capability. 

BOB SHORT 
The problem of how and where to dispose of nuclear waste and 

other hazardous materials must be studied most carefully. When 
transporting the waste, it is important that routes be chosen which a
void populated areas. In terms of disposing the waste, I feel the gov
ernment should set strict standards as to where the waste can be 
dumped. Above all else, populated areas must be avoided. Protecting 
the populated area from possible radiation is the main concern. 

ALQUIE 
The most serious problem we have today concerning nuclear en

ergy is the question of how to dispose of radioactive waste. I support 
the policy of placing more emphasis on national research in order to 
find safe disposal techniques for nuclea'r and other hazardous waste. 

Is the NASA space program a good 
investment for Federal research 
monies? ln. what Research and Devel
opment areas should funding be 
increas¢? 

VVENDELL ANDERSON 
NASA has been a valuable program for the past 20 years and will 

continue to be so in the future. However, future funding must not ex
ceed reasonable limits. NASA, like all other Federal programs, must 
trim the fat and make the most efficient use of its allocated funds. 



RUDY BOSCHWITZ 
NASA has been an integral element in helping the private sector to 

develop more energy- and time-efficient air transport and telecom
munications technologies. I support continued investment in a "bal
anced" program of unmanned and manned space activities to sustain 
these developments. 

DAVID DURENBERGER 
I believe the NASA program has proven cost-effective in terms of 

private sector technological spillover and direct public benefit in such 
areas as weather forecasting and telecommunications, as well as in 
terms of man's better understanding of the universe he lives in. 
Given the recent lag in the proportion of GNP going to R&D, I would 
encourage funding emphasis calculated to increase direct and in
direct technological spinoffs, while maintaining the integrity of the 
space program's research activities. 

BOB SHORT 
The NASA space program has been a good investment for the Fed

eral Government and the United States. The space program offers 
new possibilities in practically all fields of research in finding new sol
utions to our energy problems. Before deciding whether or not fund
ing should be increased for Research and Development, I would have 
to look more closely at the program and determine if the additional 
funding is necessary. 

Do you fool that government is doing 
enough to stimulate development of 
alternative energy sources such as 
fusion, brooder reactors, solar and 
wind power? 

WENDELL ANDERSON 
The Federal Government must do a lot more in this area, as the en

ergy problem is one of the greatest difficulties our nation faces today. 
The government must do all it can to stimulate the development of al
ternative sources. 

RUDY BOSCHWITZ 
I support research efforts and tax incentives to spur the develop

ment and utilization of" clean" alternative energy sources like solar 
and wind power. 

While I am opposed to the breeder reactor for reasons outlined 
above, the common elements affusion are available in unlimited 
supply and there is virtually no radioactive waste or danger to hu
mans or the environment. I strongly support efforts to bring this and 
other safe, pollutant-free energy sources closer to wide-spread use in 
the coming decades. 

DAVID DURENBERGER 
While I believe the government has taken substantial strides in 

funding basic research into certain needed alternative energy sour
ces, I also believe the government must now encourage actual im
plementation and installation of energy systems relying on such sour
ces. Accordingly, I have advocated tax incentives to purchasers of 
such alternative energy systems, and low-interest loans to producers 
making such systems available to the public. 

BOB SHORT 
The Federal Government has been doing an admirable job to stim

ulate development of alternative sources. I do feel that what has been 
done is just a beginning. We have just begun to study possible alter
native sources, and I favor a continuation of such research for all al
ternative sources. We, as a nation, do face a problem with diminish
ing energy sources and must study every alternative available. 

ALQUIE 
No, but I doubt that government will ever fund enough research. I 

support continued research for all alternative energy sources at what
ever level this country can afford. I have issued an issue paper on En
ergy and a separate position paper on Solar Energy. In these papers, I 
stated that "Minnesotans must turn their efforts (from traditional en
ergy sources) to the development of plentiful, safe and environment
ally sound alternative energy sources. Tax incentives may be needed 
to spur the development and utilization of such energy sources as the 
wind, biomass, agricultural residues and peat. Regarding solar en
ergy I have proposed a state tax incentive program to promote in
creased solar use. My proposal would permit individuals to take a 10 
percent tax credit up to a maximum of $1,000 for purchasing solar e
quipment and systems. It would also exempt from the 4 percent state 
sales tax all solar energy systems. 

Minnesota's high taxes make other 
states such as Texas more attractive 
to a graduating engineer. What 
actions would you take to remedy the 
outflow of engineers from Minnesota 
and to attract engineers from other 
states to Minnesota? 

WENDELL ANDERSON 
No comment. 

RUDY BOSCHWITZ 
I believe the Minnesota State Legislature must make a greater ef

fort to understand the problems of business in general, and for the 
state's manufacturers in particular. The Legislature could begin by 
easing the personal income, corporate income and workmen's com
pensation tax burden to halt the relocation of manufacturing firms to 
other states which has occurred over the last ten years. 

DAVID DURENBERGER 
Among Minnesota's great strengths have always been its highly

educated populace and its concentration of technologically-oriented 
businesses. While the primary effort to improve Minnesota's busi
ness climate must come at the state and local level, as Senator I would 
work to assure Minnesota of its fair share offederal research facili
ties. I would also work to end the vast net outflow of federal revenues 
from Minnesota to "sunbelt" states which are luring workers from 
Minnesota with their lower tax rates, by changing certain federal 
funding formulas to reward rather than punish states for strong local 
effort and initiative. 

BOB SHORT 
Although not really an issue for the federal government, new en

gineers are definitely a group which we need in Minnesota, especially 
those which are born and/or educated in Minnesota, and are familiar 
with the problems which face our state. This problem, however, 
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comes under the jurisdiction of our state government, and I would not 
like to dictate to them on this matter. 

ALQUIE 
The tax situation in Minnesota has gotten out of hand. In 1976 

Minnesota was ranked eighth in the nation compared to 43rd for Tex
as in the total of all state and local taxes paid. We are ranked fourth in 
our income tax paying $39.03 on every $1,000 earned compared to no 
income tax in Texas. A recent study revealed that if you were married 
with two dependents and earned $20,000 you would pay $1,272 in 
Minnesota income tax compared to $0 in Texas. In the $15,000 and 
$20,000 brackets Minnesotans Qay the highest tax in the nation. 

1 have proposed a 10 percent income tax cut for all taxpayers. Also, 
we must index our income tax structure so you don't get pushed into a 
higher tax bracket just because you receive a cost-of-living raise. The 
state should not be allowed to continue to collect more revenues just 
because of inflation. My first committment as Governor will be to get 
these tax cuts enacted into new law so that we can retain and attract 
employees to Minnesota. 

Should deadlines, set for standards of 
auto emissions and fuel economy, be 
extended if the auto industry balks? 
To what extent should other environ
mental quality standards 
be enforced? 

WENDELL ANDERSON 
Deadlines for the auto industry must NOT be extended, and other 

environmental quality standards must be enforced as far as it is prac
tical, and possible. 

RUDY BOSCHWITZ 
A clean and healthy environment is the rightful heritage of every -

American. I am proud of the efforts on the part of the federal govern
ment to clear up our air, land and water. However, local government 
must also be active. Particularly in the areas of air quality standards 
and land use planning, local input and decision making should be 
given a top priority. 

In addition, we must be committed to achieving a balance between 
economic growth and environmental quality. Certainly, our economy 
must meet the needs of the American people and provide job op
portunties for those who are out of work. But economic growth must 
be wise growth, and we must constantly be watching for adverse en
vironmental impact of our actions, and support the necessary safe
guards for clean air and water standards to minimize that impact. 

DAVID DURENBERGER 
I remain hopeful that these deadlines can be met. If they cannot, 

consideration of any further extension for auto industry compliance 
with emission and fuel economy standards would have to take into ac
count the amount of effort being made in these regards, the success 
of these efforts in coming close to the guidelines, and the employ
ment, inflationary and balance of trade consequences of strict ad
herence to the current schedule. Similarly, I believe a careful eco
nomic impact assessment should precede implementation of new fed
eral environmental standards, so that the public and their elected 
representatives can reach a fully -informed judgment as to all the eco
nomic, environmental, balance of payment and even national defense 
tradeoffs which such decisions may involve. 

BORSHORT 
The government's primary concern should be with means, not with 

ends. The government should be able to dictate to the auto and other 
industries certain pollution control standards, but not HOW these in
dustries go about meeting these standards. Industry must show that 
their methods will be effective, but as long as they get the job done 
within a reasonable amount of time, the government should keep its 
nose out, unless it becomes obvious that industry is not doing its job. 
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By Jesse Hamilton Gom 

Several I. T. students were interviewed by the Techno log at 
random. They were asked the same questions presented to 
the candidates. Here are some of their comments. 

About the problem of transportation of nuclear wastes and 
their disposal, I.T. freshman Tom Roberts said that, "There 
is no safe place to put them. I'm for nuclear energy but 
against nuclear waste. The government should ban systems 
which produce alot of waste and stick to other low-waste 
systems, possibly fusion." 

Although he said he would "Rather have a free education," 
Roberts believes in the usefulness of the NASA program, but 
he said he also believes that, "Costs should be cut back on, 
with t.he monies spent more efficiently." 

About government's push for alternative energy sources, 
Roberts said, "The government is not doing nearly enough. 
There should be ... news everyday on alternative sources." 

An I.T. junior who asked not to be identified said he agreed 
with Roberts that nuclear waste is a major problem, but 
offered a somewhat different solution. 

"Nuclear energy should remain in the research stage and 
should not be used as a major source until it can be made alot 
safer than it is at this time. Rather than wait for a nuclear 
disaster, we should make sure that the first one never 
happens." 

On the problem of the outflow of Minnesota engineers, the 
same student commented, "I'll go wherever the work is the 
most interesting. If Minnesota is doing alot of good research 
into, say, solar energy, I would stay here, even though I 
might make more money in Texas building bombs." As far 
as the candidates were concerned, he said "At this time, I 
guess that Rudy Boschwitz is the only one I feel has a grasp 
on the energy problems, so I probably will vote for him." 

Joe Green, a physics student, said he believes that nuclear 
power is the answer to the energy crunch, but "The govern
ment should keep its big nose out of it. Let's face it, new 
sources won't be developed unless there is a profit to be 
made. Private industry realizes this, and if left to their own 
devices, will come up with something eventually." 

Green also said he want~ more money put into the NASA 
program. 

"The Soviets have killer satellites orbiting the Earth. If the 
U.S. doesn't start sending up some of our own, we '11 all be 
speaking Russian within five years." 

Green said he plans to vote for the American Party candi
dates for governor and for the six-year senate seat, but plans 
to vote for Short for the four-year senate seat. 

"I like his style. The man isn't afraid of anything. Short 
wants to keep the government out of our lives, and I'm all for 
that." 

A student who called herself a "six year woman" in LT., said 
she doesn't plan to vote for anyone in the upcoming election. 

"All the candidates are the same-middle-aged, male and 
middle of the road. Either way you vote, you lose. I plan to go 
bobsledding instead." 



As a college senior, you face one of the most diffi
cult decisions of your life. Which company should 
you select from the many competing for your 
talents? 

Naturally, you want the one company that can 
provide the winning combination ... challenging 
work assignments, above average advancement 
potential, continued educational opportunities and 
a versatile life style. 
Others have found an ideal environment at the 
Pratt & Whitney Aircraft Group. Their first job re
vealed such attractive avenues for achievement 
that they decided on lifetime careers in our or
ganization. 

You owe it to yourself to investigate these oppor
tunities with the world's largest and foremost devel
oper of gas turbine engines. These engines have 
powered most of the great planes of the past. 
Today, they power the great new planes ... the 

Boeing 767 and 747, the McDonnell Douglas F-15, 
the General Dynamics F-16 and others. 
If you are an ambitious, strongly motivated indi
vidual with better than average talents, we offer 
an environment where your abilities will find a 
fertile ground for fast growth. Opportunities are vir
tually unlimited in Engineering, Accounting, Prod
uct Support, Marketing, Data Processing (scientific 
and business) and Personnel. 
Interested? Then check your placement office for 
the date of our visit to your 
campus. Or, write to Mr. J. B. 
Catlin, Professional Recruit
ment, Office 143, Pratt & 
Whitney Aircraft Group, East 
Hartford, Connecticut 06108. 

An Equal 
Opportunity Employer &..........-------. 

INTERVIEWS • ctober30 
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Bill Kleinhofer 
BS Electrical Eng1neenng '72 
Un1vers1ty of Cal1forn1a, Santa Barbara 
MS Electncal Eng1neering ·77 
Un1vers1ty of California. Santa Barbara 
The techn1cal vitality here at IBM is 
attract1ve for young eng1neers looking tor 
a future·· 

Ric Davis 
BS Mechan1cal Engineering '68 
Univers1ty of California, Davis 
MBA '76. University of Santa Clara 

"IBM has provided me with all that I've 
desired in an engineering career." 

Evelyn Gratrix 
BS< Electncal Engineenng '74 
University of Washington 

"Growth and success in IBM are only 
l1m1ted by an 1nd1v1dual's own ambi
tions and abll1ty.'' 

Homer Dean 
BS. Mechanical Engineering '72 
San Diego State 

"IBM has elevated my responsibilities 
as fast as I was willing and able to 
accept them.·' 

Doug Brooms 
MS/ Mechanical Engineering '72 
Stanford 

''The atmosphere is relaxed and informal, 
quite distmct from the dark suit and tie 
image of IBM. The people as a whole are 
congen1al and cooperative." 

Tony Spear 
BS; Electrical Engineering '77 
Purdue Un1versity 

"IBM encourages me to challenge the 
accepted ways '· 

If you could talk with some of the engineers who have joined us recently, you'd hear some 
good reasons for working at IBM. Our people are given responsibility for projects as soon 
as they can handle it and they have the freedom to carry their projects through to comple
tion. There's a lot of room for personal growth and outstanding_opportunity for advance
ment because we make a practice of promoting from within. If you'd like to know more 
about a career in engineering, sign up for an interview at the Placement -:- -=----=. .= 
Office, or write: I. C. Pfeiffer, Corporate College Relations Manager, :: ......... =-= = 
IBM Corporation, One IBM Plaza, Chicago, IL 60611. An EquaiOp~nit;E~pl;e~ 

will be interviewing at the niversity of innesota, 
Frida tober 27sm 



If you're not quite certain about your 
decision to become an engineer, maybe 
you should talk to one of eighty engi
neers from Minnesota Mining and Man
ufacturing who are waiting for you to 
give them a call, thanks to the LT. Alum
ni Society (ITAS) and LT. faculty advi
sors. 

The Society is putting the finishing 
touches on a plan whereby students can 
stop at 105 Lind Hall, get the name and 
number of an engineer at 3M, and call 
him or her to get information about ca
reer opportunities in engineering. 

This is one of several programs spon
sored by the Society that are designed to 
help bridge the gap between the Univer
sity and the business world. 

"Many people think the Alumni Soci
ety is a bunch of guys in raccoon coats 
that go to Gopher games and wave pen
nants," says Dave Hagford, president of 
the Society. "But we're not a social or
ganization. We're an organization de
signed to serve the students, former stu
dents and the school." 

The Society was inactive eight to ten 
years ago, but that is changing. The So
ciety has a membership of 2, 700 former 
I. T. students now established in the 
business community, publishes alumni 
information in a magazine called Items, 
available in the I.T. Dean's office, is sup
porting two I. T. freshmen with merit 
scholarships and is sponsoring Science 
and Technology Day this November 10. 

"We're one of the most active alumni 
associations on campus," says Hagford. 
"We need young people to provide i
deas, energy and drive to the society. 
Last spring we had a series of luncheons 
for alumni with speakers talking about 
company politics. We hope to continue 
these in the future and start more pro
grams for alumni as well as students." 

Seniors should be getting membership 
information in the mail very soon. A one
year membership costs $12.50, a lifetime 
membership is $175. 

The 3M program and Science and 
Technology Day have developed out of 
the Society's concern for providing stu
dent engineers with an association and 
special information helpful in career 
planning and development. 

"We want to be visible to students," 

'' 
Many people think the 

Alumni Society is a bunch 
of guys in raccoon coats 

that go to Gopher games and 
wave pennants. But we're 
not a social organization. 

We're an organization 
designed to serve the 

students, former students 
and the school. 

-Dave Hagford 

'' 
says Hagford. "And we would like to 
what the students want from industry." 

If the "engineer advising" program 
works out it may be expanded to include 
representatives from Honeywell Inc., 
Fluidyne Engineering Corp., and Sperry 
Univac. 

Science and Technology Day will con
sist of a series of seminars by leaders in 
industry and instructors from the Uni
versity. The theme is Emerging High 
Impact Technologies. Seminar topics in
clude: Machine Perception, about build
ing perception into machines, Computer 
Speech, Industrial Robots' Use in the 

Auto Industry and Computer Vision. 
The seminars will take place in the 

Coffman Union Theatre Lecture Hall 
from 1:30 to 4:30p.m., Nov. 10 and are 
free to anyone interested. The seminars 
will be followed by a $12 a plate dinner at 
the Radisson South where the keynote 
speaker will be William C. Norris, chair
man of the board of Control Data Corpor
ation. Mr. Norris will speak on Emerging 
Nations and Minnesota Technology. Tic
ket information is available at the Uni
versity Alumni Association's offices at 
2610 University Ave.. St. Paul, MN 
55114, 373-2466. 
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EDITOR'S NOTE: In the course of 
research for Part II of this series, a 
unique aspect of the road toward corns 
pliance with federal regulations regard
ing treatment of the disabled in public 
institutions surfaced. Therefore, the 
statistical look at funding and closer 
examination of the University's positive 
efforts toward this end will be presented 
in a later issue of Technolog. 

By Jon Kavanaugh 

A friend of mine, Gary has exper
ienced the kind of pain, disappoint
ment and frustration most of never en
counter but once or twice in a lifetime. 

Permanently disabled from birth 
because of a spinal malady, Gary began 
life at a slower pace than normal, healthy 
children, along with a lifetime guarantee 
of long hospital stays, chronic kidney 
ailments and misunderstandings with 
friends and teachers not willing to accept 
the delicacies of a handicapped person. 

Sad? Yes. But Gary would break my 
jaw if I \vere to continue this line of sym
pathetic writing. That's because Gary, 
who's never walked, never danced, 
never jogged around Lake of the Isles, 

26 

doesn't sit around in his wheelchair 
drinking sympathy cocktails. He works 
fulltime. He drives a car with hand 
controls. He plays a mean 12-string 
guitar. He bowls from his chair and 
often. He plays basketball. He swims. 
He fishes. He travels. He studies. He 
holds his own at the neighborhood pub. 
He wheels himself tirelessly, it appears, 
through every day. Last year, he finished 
a nine-month hospital stay, barely 
without complaint, the nurses said. 

Gary is special. People say he has a 
good attitude. And who would argue? 
It's kept him vivaciously alive for his 28 
years. 

Another friend I haven't seen for a 
number of years. Ed is blind. When he 
transferred to my high school he was 
frightened of the 2,500 students all liv
ing life at high school's fastest pace. 
Dating, going to sporting events, vieing 
for prom queen. But that didn't stop Ed. 
He, too, learned to cope. Swimming, 
wrestling, saxophone, choir, debate, 
wise cracks, romance, straight A's. 
Nothing could keep Ed from doing and 
being anything he set his mind to. A 
good friend? One day I was competing 
in a cross country championship event 

across town from the school. Ed, who 
had never been to that part of town, 
was there to offer congratulations at 
the finish line. He had no guide dog, no 
companion to lead him to the park. 
People say he has a good attitude. 

I met another example of humanity 
extraordinaire just a few months ago at 
this University. He said he discovered 
early on in his college career that he suf
fers from a learning disability that im
pairs his ability to process some informa
tion in his brain as quickly as others. He 
couldn't always make snap decisions on 
some problems. He sometimes forgot 
letters in words. Talking with him, you 



don't notice any outward signs of dis
ability. He works parttime at a job in 
his field of study. He has even been 
praised for his attention to detail, his 
high perceptual ability. He, too, has a 
good attitude, but some of his teachers 
have told him he shouldn't be in college 
because he takes a little longer to do 
the homework. Sometimes he needs to 
use a textbook that presents the same 
information for a particular course in a 
more orderly manner. 

Well, the bottom line on this long
winded introduction is about "attitude 
readjustment." Because soon federal 
regulations take effect guaranteeing the 

rights of students and professionals with 
various disabilities. At Minnesota the 
work toward compliance with federal 
regulations has begun satisfyingly 
well. One thing Congress can't do, how
ever, is legislate attitude. It can't be 
quantified, it certainly can't be legal
ized. Therefore, individual responsibility 
is necessary to readjust our attitudes 
toward treatment of the handicapped. 

The word by itself has some uncom
fortable memories leftover from grade 
school and parent/teacher conferences. 

"Jon is basically doing very well but 
he could be doing better ... he seems to 
have a poor attitude about mathe-

II 
People say 

he has a good 
ATTITUDE. 

II 
matics." Or in some businesses, sick 
days get cynically dubbed "Attitude 
readjustment days," or "getting one's 
shit together days." 

By 1980, Section 504 of the federal 
Education Act will be totally in effect. 
While the legal aspects of 504 have 
been outlined in the previous article 
(Spring II Teclmolog), here is brief 
summary of the law as it applies to 
education at Minnesota. 

• No student shaii be denied access to 
a program or college or activity because 
of physical access. That means ramps, 
rest stops and classrooms will have to 
be structurally revised to accommodate 
wheelchairs and other forms of physical 
aids. Not all rooms and buildings will 
have to accessible but rather in cases 
where classes are currently being held 
in restricted environments, a section of 
that course must be rescheduled in an 
accessible building. Furthermore, 
the new setting must be created with the 
most integrated situation feasible so 

;g that special classes aren't disability
~ only classes. 
c: 
£ • Learning aids must be provided for 
J5 or allowed in classrooms such as tape 
~ recorders, interpreters, braille equip

,e ment, guide dogs, alternative textbooks 
: ~ . and for some alternative testing 
~ modes-whatever is needed to guaran-

tee equal educational access for the 
disabled. 

E&Any programmatic changes, how
ever, must be made without compro
mising Grade Point Average and stand
ards of admission for the disabled. 
Some adjustments may be made, 
however, in the amount of time required 
to complete certain assignments and the 
method of presentation of some material 
may be modified. Some learning dis
abled students, for example, have 
extraordinarily high I.Q. 's but are un
able to pass written exams because of 
the volume of information presented on 
one sheet. Given the same questions 
orally, however, the answers come as 
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easily as the degree to which it was 
learned. 

All of these modifications will, or have 
become a reality at Minnesota as admin
istrative and physical planning depart
ments work toward compliance. 

In fact, the University as a whole 
has acted swiftly toward compliance, 
appointing a resource coordinator to 
handle specific access and programmatic 
problems, working with physical plan
ning personnel to solve structural/ 
funding problems and more. 

While this effort is a glowing light at 
the end of the compliance tunnel the 
same fact remains: Laws don't regulate 
attitudes. 

And interviews with both disabled 
students and faculty reveal a strong 
attitude problem. It stacks up as this: 
unwillingness to spend time and prec
ious departmental money to accommo
date a few students; disbelief in students 

28 

diagnosed to have learning disabilities; 
unwillingness to substitute textbooks 
not their own writing and on and on with 
other attitudinal, cooperational road
blocks. 

Certainly with this kind of counter
productive attitude toward the disabled, 
readjustment is necessary. 

The Unicorns, an organization estab
lished to promote awareness of the 
realities of disabled students problems 
deserves praise. 

Beyond that, however, the responsi
bility lies with the professors, instruc
tors and teaching assistants in the 
University and LT. 

For teachers: be a teacher first, a 
researcher second, a fund allocator 
last. The learning disabled as well as the 
hearing-, visually- and mobility-im
paired must have the progressive, 
positive attitude of professionals work
ing for them, not against them. Prepar-

ing alternative tests, allowing for time 
considerations which do not compromise 
excellence or allocating funds for special 
programs is, of course, not cost-effi
cient nor time-efficient but a teaching 
and social responsibility. Without a 
positive teaching attitude toward the 
disabled that are eager to learn, intellec
tual growth for these important future 
leaders in science is only a dream. 

For advisors: certainly for the majority 
of disabled persons, arriving at Minne
sota to learn means having overcome 
great physical and cultural barriers. To 
defeat that effort through poor attitude, 
disbelief that a problem exists; to de
fend the rights of only the physically 
strong, the f!Ientally "perfect," is a 
disservice to society and education as 
a whole, one that certainly does coincide 
with the goals and objectives carefully 
printed in the front of every 
University class bulletin. 

The strength of American society and 
certainly its educational and social 
programs lie in the assumption that 
everyone deserves a chance, and another 
and another. The positive mental atti
tudes of those with special crosses to 
bear only fuels a spirit to do great things 
with the mind and body; for self and 
society. To deny opportunity, to deny the 
same positive teaching attitude because 
it's not as convenient or costs a little 
more time and funding for alternatives, 
is to hope for the strength of a healthy 
master race only and the victory of sur
vival ofthe fittest. 

Historically the achievements in 
science and the day to day work of 
people in technical areas hasn't devel
oped out of a respect for social Dar
winism, but through the strength of 
hope, of the will and cooperation of 
healthy minds, irregardless of physical 
disability. 

As Section 504 changes the access and 
programmatic obligations of the Univer
sity, so must the teaching leaders of 
the University and especially I. T., pro
vide for personal attitude readjustment. 

Perhaps soon the Statement on 
Human Rights found in the I. T. Bulle
tin will include specific mention of the 
equality of opportunity for the disabled; 
and that they in turn will find that 
opportunity unig paired within. 
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OLE!? THE A.L.P.O.* 
GROUP HAS STOLEN THE 

EXPERIMENTAL BARGE AND 
THREATEN TO DE5TROY HOM£

COI11NG, HALLO\JEEM AND 5I PAUL 
NLES5 'Wf BUILD A SPACESHIP RE-

FUELING CENTER ON TUE SCIENCE 

5 

THEY'VE GOT 
OUR WHOLE 
'WINTER 5 COAL 
SUPPLY, TOO!! 

Your college years 

are what you make of the , 

educationally, socially 

and professionally. 

CLASSROOM BUJLDING!f 

OLE R£TURNS THE BARGE 
TO ITS DOCK AND 
TRANQUJUTY REIGNS 
ONCE AGAIN OVER 

f-{('U." 

We offer: Economical on-campus housing, parking, social and sports programs, 
electronics lab, ham station, computer (to U of M), excellent rapport withEE 

faculty, job connections, ar)d academic assistance. 

The Professional Electrical Engineering Fraternity 

330 Eleventh Ave. SE 331~2133 
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If you're thinking about a 
technical position after graduation, 
think about this. 

How many companies can offer 
you a nuclear submarine to operate? 
The answer is none. Equipment 
like this is available only in 
one place- the Navy. 

The Navy operates over half the 
nuclear reactors in America. 
So our training is the broadest and 
most comprehensive. We start by 
giving you a year of advanced 

technical education. In graduate 
school, this would cost you 
thousands, but in the Navy, we 
pay you. 

Once you're a commissioned 
Nuclear Propulsion Officer, you'll 
earn a top salary. Over $24,000 
a year after four years. And 
you'll be responsible for some 
of the most advanced equipment 
developed by man. 

TheN avy also has other 
opportunities in surface ships 

and aviation assignments. If you 
are majoring in engineering, math 
or the physical sciences, contact 
your placement office to find out 
when aN avy representative will be 
on campus. Or send your resume to: 
Navy Officer Programs, 
Code 312-B530, 4015 Wilson Blvd., 
Arlington, VA 22203. 

TheN avy. When it comes to 
nuclear training, no one can give 
you a better start. 



We're looking for people who are looking 
for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; smne recent exan1ples of jobs 
handled by new G E engineers: 
1. Cha 1·1es P. Aerospace systen1s 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steue 0. Design engineering. 
Design test equipment for attitude 
control system of new comn1unica
tions satellite. 
3. NormaL. Steam-turbine n1anu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systen1s 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5.lvl el D. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that-like you-real 
work assignn1ents. It's the best way 
to develop the skills you will need 
throughout your career. You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
when you make an important 
contribution. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 

CK[M!cSTRY l.~8 ARY 
--~4t11 i 3 T R 11 H@:;l·· :fi;;j; ... 

'AMp us Ct)c~jl .. +"elL 
f_jbf"tL)'i 

If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear fron1 you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Con1n1unications, WID, Fairfield, 

Connecticut 06431. 

Progress for People 

ELECTRIC 
An Equal Opportunity Employer 





Our president, Allen E. Puckett, sums it up nicely: "We are involved 
in a wide variety of communications technologies. We make sensors 
that operate on all parts of the electronic spectrum. We make com
puters and signal processors that tie all these together- that issue 
commands, or that store and present data in useful form for human 
beings like you and me. 

"There is another, even more dramatic theme ... I call it 
the electronic information explosion. It is a combination 
of ... data sensing, communications, and data process-
ing and storage ... We in Hughes are right in the center 
of this explosion ... a vital factor in one of the most 
E:Xciting periods in human history:' 

If you're an EE, ME, AE, IE, Physics, Material 
Science or Computer Science major, you could 
become part of all this. Areas of interest include 
aerospace, ground systems, industrial electron-
ics, space and communications and research. 
But don't worry about getting lost; we work 
in small groups where individual initiative is 
valued highly. 

Contact your placement office. Or, 
write to: Manager, College Relations, 
Hughes Aircraft Company, 
PO. Box 90515, Bldg. 100/445, 
Los Angeles, CA 90009. 

,------------------, 
I I 
I I 
I I 
I I 
I I 

L------------------J Creating a new world with electronics 
An equal opportunity employer, M · F HC 

US. Citizenship required. 
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"DuPont is a big com
pany but it's broken down into 
satellites. So you don't get lost 
in a big-company atmosphere. 
It's very personal, and I think the 
people are top-notch. 

"I started in technical 
here at the Belle Plant in West 
Virginia. Now I'm a production 
supervisor. Production is solv
ing problems on a day-to-day 
basis. I like working under that 
kind of pressure. When things 

-George D. Peterson BS, Chemical Engineering 

work out, it's very rewarding. So 
is working with people. I'm 
responsible for helping 22 peo
ple do their jobs:' 

George was recruited by 
Du Pont from the Michigan 
Technological University 
campus in 1973. He interviewed 
about 25 companies. 

George's story is typical 
of many Chemical, Mechanical 
and Electrical Engineers who've 
chosen careers at DuPont. 

We place no limits on 
the progress our engineers can 
make. And we place no limits 
on the contribution they can 
make-to themselves, the 
Company or to society. 

If this sounds like your 
kind of company, do what 
George Peterson did. Talk to the 
Du Pont representative who 
visits your campus. Or write: 
DuPont Company, Room 
35972, 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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For many who attended Science and Technology Day events at the Radisson South 
recently, it was the first opportunity to meet and hear Roger Staehle, LT.'s newly elected dean. 
To the industry representatives, students and alumni attending the LT. Alumni Association's 
40th Annual Meeting, Staehle outlined some of his goals he plans to achieve as dean. 

He spoke often of striving for people-oriented programs in education and training in an 
atmosphere he calls a "people-oriented state." That is, an emphasis on technical education not 
for the sake of industry and technology alone, but science for people as the recipients of technol
ogy's fruits. He also stressed a desire to oversee teaching excellence to the extent that it is not 
only present in technical areas; rather it should stem to teaching of writing and speaking skills to 
LT. students, skills he feels are crucial for future engineers toward achieving a truly people
oriented scientific community. 

In a fo!lr-point address Staehle emphasized the need to increase the present 12 million 
research and development budget despite more Proposition 13's, inflation and probable funding 
battles with the state legislature. He presented these points in calling for a strengthening of the 
relationship between I.T. and industry to accommodate industry need; to fulfill society's goals at 
the same time. To achieve all of this more R&D money is necessary, more buildings need to be 
built for I. T. and education in postgraduate professionalism to deal with ethics and conduct 
need to be addressed. 

Listening to Staehle is inspirational; he generates a sense of forward movement, of 
progress for LT. Because Staehle spoke just three days following months of general election 
campaign rhetoric, what anyone says in public is taken with a grain of salt. Like Rudy Boschwitz, 
AI Quie and David Durenberger, who promised much in their campaigns, Staehle will have to 
take the test of time and I. T. will have to wait and see what progress Staehle will be able to 
nurture once he assumes the dean's office. 

Staehle comes to Minnesota Feb. 1 with the finest credentials, the ingredients to promote 
change, to improve, to move ahead. He also comes with an outwardly impressive positive 
attitude toward I. T. and Minnesota. We welcome him graciously. 
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Clay makes the longest 
lasting pipe in the world. 

That's why we can offer 
a 100-year guarantee on 
our clay sewer pipe. No 
other material used for 
pipes can make that claim. 

In fact, with other 
underground sewer piping 
materials, some munici
palities have had to invest 
in expensive repairs or 
even completely replace 
piping within 10 years. 

Clay lasts so long 
because of a unique prop
erty: chemically speaking, 
it's dead. It's an inert 
material found in nature, 
so it cannot react with 
sewer gases or acids. 

It's virtually inde
structible. 

And clay has greater 
load bearing capabilities 
than other pipe materials. 
Structural integrity is 
built in. 

Today you can choose 
Dickey PEP-Plain End 
Pipe-with a flexible 
coupling, which provides 
tighter joints and the 
cost-saving advantages of 
simpler on-site installation. 

There's not much in this 
world that's guaranteed to 
last a hundred years. 

There's no other 
sewer pipe. 

Consider the advantages 
of the century versus 

the decade. 
Call your Dickey sales 

representative. He's listed 
in the yellow pages under 
Pipe. 

Or call or write for 
more information to 
W. S. Dickey Clay 
Manufacturing Company, 
Post Office Box 6, 
Pittsburg, Kansas 66762, 
316/231-1400. 7801 



Home Energy Conservation Oaims 
Disproved 

Oaims that masonry construction 
saves energy because of its "mass" have 
been disproved in a study by the U. of 
Pittsburgh. 

Mass of external insulated walls has 
little effect on the annual amount of 
required energy, said Drs. William 
Rudoy and RichardS. Dougall of the 
university. 

The report points out that since heat
ing and cooling single-family houses 
uses about 12 percent of the total energy 
required in the U.S., housing construc
tion offers a significant opportunity for 
energy conservation. But the study 
found that the thermal mass of the wall 
does not significantly affect the com
bined heating and cooling energy 
requirements of good thermal quality 
residential construction. 

New Publication Announced 

The first Solar Engineering Master 
Catalog and Solar Industry Index by 
Solar Engineering Publishers, Inc. is 
now available. Entitled SEM 1978-79, 
the catalog is a comprehensive guide to 
solar manufacturers and products, pub
lished in cooperation with the Solar 
Energy Industries Association. Contains 
over 350 product categories and incor
porates the new Construction Specifica
tions Institute indexing system for solar 
components and systems. 

Travel Opportunity 

Architecture students may study 
Mayan civilization and architecture on 
location during winter break, Dec. 16-24. 
Students may receive academic credit' 
while studying archaelogical sites at 
Chichenitza, Uxmal, Tulum and Coba. 
Call the International Study and Travel 
Center at 373-0180. 

Bell System Oamps Down on Cable
Chewing Rodents and Birds 

Telephone wire and cable may be 
harder to squirrel away than nuts, but 
that doesn't matter to the squirrels. 
They still attack telephone lines with 
relish. So do woodpeckers, gophers, rats 
and other rodents. Collectively, they 
peck and chew wire and cable by the 
mile, and their bite on the Bell System 
amounts to hundreds of thousands of 
dollars damage annually. 

To put a polite stop to this expensive 
snacking, Bell Laboratories' engineers 
in Atlanta have developed a new guard 
that shields aerial cable from wood
peckers and rodents. The triangular 
guard is designed to slip over telephone 
cable. Because of its shape, it prevents 
animals from getting the best bite on the 
cable, and thus reduces damage. 

The new guard is installed in half the 
time of previous guards and it is ex
pected to last twice as long. 

Unusual Satellite Data-A black hole? 

Data from an American-British
European satellite, the International 
Ultraviolet Explorer (IUE), suggest the 
possibility of a massive black hole at the 
center of some groups of stars in our 
galaxy called globular clusters. 

Six of these clusters, three of them 
X-ray sources, have been the subject of 
close examination by a group of scien
tists headed by Dr. Herbert Gursky and 
Dr. Andrea Dupree, both of the Harvard
Smithsonian Center for Astrophysics, 
Cambridge, Mass. 

IUE was launched by NASA into a 
modified synchronous orbit near the 
equator last January. Dr. Gursky says 
the onboard ultraviolet instrumentation 
provided surprises by being able to 
penetrate the background denseness of 
the clusters 15,000 light years away so 
they could actually see to the core. 

According to Dr. Gursky, there is 
probably radiation from a group of 10 to 
20 bright blue stars that orbit the core. 
"These stars may well be orbiting a 
massive black hole the size or mass of 
one thousand solar systems." 

New Publication 

United Technologies, Hartford, Conn., 
announces a new publication, Technol
ogy in Brief. Edited by Ron Benrey, the 
newsletter format follows a theme issue 
approach, including informative graph
ics, photography and interesting tech
nical reading. In the first issue: "Quiet 
Power: Technology for quieter jet 
engines moves from the test to the flight 
line." 

Cornell University scientists, by apply
ing tremendous pressure, have, for the 
first time, made xenon, the rarest of the 
stable rare gases, into a metal. David A. 
Nelson, Jr., and Prof. Arthur L. Ruoff, of 
the Department of Materials Science and 
Engineering, reported pressures of 
320,000 atmospheres applied to solid 
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ine's in Din 

Campus Store 
315T4th Ave. S.E. 
Mpls., Minn. 55414 
331-6864 

3018 Lyndale Ave. So. 
Mpls., Minn. 55408 

827-5301 

xenon at -241 degrees Celsius produced 
this new metal. 

-NASA News 

Career Planning Series Con.tin.ues 

The I.T. Alumni Society is sponsoring 
a series of high-content, time-intensive 
lunch hour programs, focusing on the 
realities of career planning. Two sem
inars remain to be held at the Sheraton 
Airport Inn, Hwy. 494 and 24th Ave. S., 
Bloomington. Cost is $6.50 per person 
per program. Call 373-2466 for reserva
tions. 

En.gin.eerin.g Job Market Best Sin.ce 1960 

Engineering enrollments are up again 
for the fourth consecutive year since 
reaching a 20 year low in 1973, according 
to a 1977 study completed by the 
Engineering Manpower Commission of 
Engineers Joint Council. The study 
showed that freshmen enrollments 
reached 88,780, the largest ever record
ed and almost 8 percent above the 1976 
high. 

The number of sophomores and jun
iors also increased significantly. Fourth 
year students overall increased in 
number more than 16 percent while the 
number of women and black seniors 
increased 64 and 23 percent respective
ly. Graduate engineering enrollments 
increased by almost 8 percent. 

An analysis by curriculum indicates 
electrical engineering to be most popular 
followed by mechanical and civil. Chem
ical engineering is most popular among 
women. 

STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION 
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Production Engineer 

You're right if you said all of them. 
And you're right again if you conclude 
that Kodak offers a wide choice of ca
reer paths for individuals with strong 
technical skills. So it shouldn't be a 
surprise that our top management team 
is predominantly individuals with en
gineering backgrounds. At Kodak 
plants in Windsor, Colo.; Rochester, 
N.Y.; Kingsport, Tenn.; and Longview, 
Thx., you'll find chemical engineers in 
hard hats performing vital production 
staff functions and others deeply in
volved in design and development. 
Other chemical engineers are more of
ten in business suits, calling on cus
tomers all over the country as Techni
cal Sales Representatives. And some 
don't stray too far away from the satis
factions they find in the research labs. 
Incidentally, it would be very easy to 
find this kind of occupational variety 
among mechanical, industrial, or elec
trical engineers at Kodak. 

Some of the members of this group 
found a bachelor's degree was all that 
was needed to prepare them for a chal-

Assistant Vice President 
of Kodak and Assistant 
General Manager of 
Kodak Park Division 

Research 
Scientist 

lenging job. Other positions are better 
suited for someone who has completed 
a master's degree. If you prefer to work 
now and study later, the Kodak Educa
tional Aid Program offers opportuni
ties for full- or part-time learning. Those 
bent on a career in research usually 
apply to us with Ph.D in hand. 

At Kodak, the emphasis is on tech
nical innovation as a blueprint for 
keeping pace with our changing world. 
It's taken us-anditcan take you-far 
from our photographic origins. For ex
ample, our basic expertise in photo
graphic emulsion coating was the 
springboard to the development of a 
new clinical blood analysis system for 
health care. Our need for chemicals in 
photographic manufacturing led to 
the development of a multiplicity of 
products including fibers, textiles, and 
dyes for apparel and home furnish
ings. And our imaging abilities gave 
us an opportunity to make and market 
quality business equipment like micro
filmers and copier-duplicators. 

When a company is open to new 

directions, the people who work for it 
should expect changing horizons in 
their individual roles as well. Where 
the future can take you at Kodak de
pends on a lot of things-like personal 
preferences, performance on the job, 
and available openings. What we can 
promise is the opportunity to explore 
many conventional engineering choices 
plus a lot of other vital professional 
options. 

Begin by contactin_g Business and 
Technical Personnel, Eastman Kodak 
Company, Rochester, N.Y.l4650. 

An equal-opportunity employer (flm) manufac
turin~ photographic products, fibers, p!astics, and 
chermcals with plants in Rochester, N.Y.; Kings
portl Tenn;i, Windsor, Colo.; Longview, Tex.; Co
lumoia, S.v.; Batesville, Ark.; and sales offices 
throughout the U.S.A. 

©Eastman Kodak Company, 1978 



By Bruce Kvam 

Building worlds is a tough job. Build
ing coherent, consistent and locally. 
sound worlds is an even tougher order,' 
but that's the job of "hard" science fic
tion writers. Hard SF, as opposed to 
"soft" SF and fantasy, deals with the 
laws of the real universe, extrapolating 
current theories to their inevitable 
conclusions. 

Science in SF began to fade just a bit 
in the sixties with writers like Harlan 
Ellison and others of the "New Wave," 
but the tradition started by Hal Clement, 
Isaac Asimov, Robert Heinlein and 
Arthur C. Oarke has been continued in 
the sixties by Larry Niven and now in the 
seventies by a new voice, John Varley. 

Like many writers, Varley has a future 
history. Developed in a collection of 
short stories, The Persistence of Vision, 
and in his first novel, The Ophiuchi 
Hotline, it is a drastically different 
future. 

The Ophiuchi Hotline is a tight beam, 
of radio waves emanating from the con
stellation Ophiuchus. It carries prodig
ious amounts of raw knowledge that 
humans find useful sometimes, most 
times not. Boss Tweed, the man who 
runs the moon whether he's in the office 
or not, uses some of the knowledge 
illegally to further his cause: to drive out 
the Invaders who forced mankind to flee 
the Earth for the moons and planets of 
the solar system. Tweed kidnaps one 
Lilo-Alexandr-Calypso just before her 
execution for committing genetic crimes 
against Luna. 

But it's not exactly kidnapping. Tweed 
offers to replace Lilo with an illegally
cloned replicate so that it can be cast into 
The Hole in her place. Since he has the 
clone and a recording of Lila's memory, 
she has no choice but to accept. For her 
reward, Lilo winds up on Poseidon, one 
of the dozens of moonlets of Jupiter to 
survey one of the playgrounds of the 
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Invaders: the Jovian planet itself. 
But all that free knowledge coming 

from the Hotline had to be too good to be 
true. There was a price attached to it that 
no one really knew mankind had to pay. 
And payment was past due. 

pressing stories. There is hope in all of 
them. 

Varley's The Ophiuchi Hotline was the 
first book of the Quantum SF series, a 
new line put out by Dial Press. A number 
of notable books have been published 

II 
But the tradition started by Hal Clement, Isaac Asimov, Robert 

Heinlein and Arthur C. Clarke has been continued in the 
sixties by larry Niven and now in the seventies by a new 

voice, John Varley. 

The Persistence of Vision contains 
many stories that expand on mino 
themes that pop up in The Ophiuchi Hot 
line, and as a collection it is very good. 
In fact, four of the nine stories were 
nominated for Hugos. Varley's stories 
portray a very harsh and strange reality, 
where doctors are mere mechanics, 
where you can change your sex as easily 
as your shoes, where mankind has no 
real home. But still, they are not de-
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under the Quantum imprint, one of 
which is The Far Call, by Gordon R. 
Dickson. 

The Far Call is the work of a man who 
deeply loves the space program. Dickson 
obviously spent much time in and around 
Cape Kennedy during the Apollo 
program. That experience enabled him 
to capture in the novel the ripples of ten
sion that shimmer in the cape's clear air. 

Riding a wave of phenomenal prosper-



ity, American initiates a multinational 
mission to Mars, manned by "mars
nauts" from the USSR, Germany, Japan, 
Britain, India and the United States. 
Trouble is a sure thing when the 'nauts 
are severely overburdened by a work 
schedule imposed on them by bureau
crats out to get their political mileage 
from the mission. 

Jens Wylie, U.S. Undersecretary for 
Space, does his best to help the 'nauts, 

but he is a rank amateur in the world of 
international intrigue: he says and does 
what he thinks is right. 

Jens can't do enough, though. The 
mission's commander is caught outside 
by a solar flare while trying to repair the 
laser communications system, and it 
seems the 'nauts will be lucky to get 
home, much less all the way to Mars. 

The Far Call is an intensely political 
book, grimly realistic in its portrayal of 

cut-throat diplomacy, but its message is 
the destination of mankind, as land was 
the destination of the fossil fishes. 

The Magic Goes Away, by Larry Niven 
(Ace Books), is a sharp contrast to the 
previous three books, for it is fantasy. 
But, as is to be expected from a hard 
science fiction writer like Niven, The 
Magic Goes Away is not just fantasy; it's 
what you might call "logical fantasy." 

Twelve thousand years before the 
birth of Christ, Atlantis is at its peak: 
werewolves, centaurs and dragons 
roam the land; and a sorcerer's life 
depends more on his ability to cast a 
spell than to swing a sword. Times 
change and magicians find their 
powers running down. The spells that 
ward off the tectonic instabilities below 
Atlantis lose their effectiveness and the 
city begins its slow descent into the 
waves. Mana, the source of all magical 
power, has come into short supply. 

The Warlock, the magician who orig
inally discovered the mana crisis, calls 
together a council of sorcerers to attempt 
to replenish the mana supply which is 
their life blood. 

It is a sorry time indeed: only five 
magicians can make it to the council in 
Prissthil. In the face of skepticism and 
outright mockery the Warlock outlines 
his plans. To increase the dwindling 
supply he proposes to bring an entirely 
new source of mana to the earth: the 
moon. 

Of course no one knows how to bring 
the moon down to the earth or has 
enough mana to do it, so the intrepid 
party (composed of one ancient Warlock, 
one clubfooted American, and one 
ravishing sorceress whose beauty varies 
linearly with the amount of mana in the 
region) sets off on a cloud, searching for 
the last reserve of mana on earth: the 
god of love and madness. 

The Magic Goes Away is an interest
ing book in many ways. First, it's a large 
paperback, six by nine inches, with illus-
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trations on literally every other page. 
Then there is Niven's concept of scien
tific sorcery, which follows the same 
rigorous rules of internal consistency 
that hard SF must follow. This provides 
for endless story ideas, and Niven has 
written other stories in what is called 
his Warlock series, which appear in the 
collections The Flight of the Horse and 
All the Myriad Ways. 

II 

Ace Books has come out with a new 
SF magazine called Destinies. It 
looks just like a paperback book, 
only it comes out on a bi-monthly 
basis. Destinies is headed by the 

same triumvirate that made Galaxy 
one of the better magazines before 

financial troubles muddied its 
waters. The only problem forseen 

for Destinies is its format. How 
well will a paperback magazine 

go over? 

II 

Ace Books has been trying out a lot of 
new ideas under their new editor, Jim 
Baen, previously of Galaxy. Besides 
their illustrated editions (The Magic 
Goes Away is the second in a number of 
books that Ace will publish, lavishly 
illustrated), they've come out with a new 
SF magazine called Destinies. 

Destinies looks just like paperback 
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-They are engineers who work in the areas of Mechanical, Electrical and 
Chemical Engineering on a detailed basis, daily. 

-Their profession includes an excitement, challenge and adventure that no 
other industrial engineer will ever understand or experience: 
they are submariners. 

-They are engineers who have progressed far ahead of their contemporaries in 
management capabilities, experience, and academically as well as their overall 
career development. (Recession or depression, good engineers with strong 
backgrounds are always in demand, both in industry as well as in the Navy.) 

TO FIND OUT MORE ABOUT THE ENGINEERING ADVENTURE OF THE 
NAVY CALL DAVE STORER AT 373-2230. 
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THE WORLD'S FIRST COMPACT, MULTI-MODE 35mm SLR. 

Features never before 
available in any other 
camera! It gives you 
your choice of aper
ture-priority or shut
ter-priority automa-
tion or metered
manual operation. 
Optional Auto Winder D 
advances film for 
single shots or se-
quences as fast as 2 

frames a second. It's the smallest, light-
est, quietest winder you can own! See it $ 

ONLY 

today. wit 1. 7/ens 

(Lists for $636) 

BUY IT AT CENTURY'S 
TW CAMPUS ST RES 

1327 4th St. S.E.-Dinkytown 
612 Wash. Ave. S.E ...... u. Hosp. Area 

331-7777 331-68!~6 
AND ALL OTHER 

CENTURY CAMERA STORES 

book, only it comes out on a bi-monthly 
basis. The Nov .-Dec. '78 issue contains a 
science column by Jerry Pournelle, a 
book review column by Spider Robinson, 
and the first in a series of articles on 
science in SF by Poul Anderson. There 
are also stories by Larry Niven, Clifford 
Simak, Roger Zelazny, Gregory Benford, 
Dean lng and Charles Sheffield. Destin
ies is headed by the same triumvirate 
(Baen-Pournelle-Robinson) that made 
Galaxy one of the better magazines be
fore financial troubles muddied its 
waters. The only problem foreseen for 
Destinies is its format. How well will a 
paperback magazine go over? It's so ... 
uncategorizable. Good luck to Destinies 
just the same. 

And I wish you the best of luck, too. 
The Technolog's Annual Science Fiction 
Writing Contest is back again. Details 
on page 27. 

The Opbiuchi Hotline 
John Varley 
Dial Press, $8.95 

The Persistence of Vision 
John Varley 
Dial Press, $9.95 

The Far Call 
Gordon R. Dickson 
Dial Press, $8.95 

(Dell handles the Dial Quantum SF 
series in paperback) 

The Magic Goos Away 
Larry Niven 
Ace Books, $4.95 

Destinies 
James Baen, ed., 
Ace Books, $1.95 
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One of the more interesting projects 
encountered by Architecture First Year 

Design students this quarter was not 
designing skyscrapers, a new stadium 

nor a shopping mall but rather-Marble 
Movers-the most innovative, intricate 

and functional ones possible. The results 
were demonstrated in Architecture 

Court Nov. 8. The demonstration was 
also a competition for coveted bottles of 

wine, supplied by the instructors. 
Among the winners: Terry Tarr, "Paper 

Airplane"; Jim Butler, "Waking Up in 
the Morning"; John Olsen, "Tribute to 

Farrah"; Steve Groth; Ross Asselstine, 
"Take Out the Trash and Bring Me a 
Banana"; and Kevin Thode, "Escape 

From Towering Inferno." 
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At GTE Automatic Electric Laboratories brand new 
facility in beautiful sunny Phoenix, you'll work with 
one of the finest research and development teams in 
the country, designing digital telecommunications 
equipment for today and for the future. You'll add 
your brains to some of the nation's most brilliant, 
and have the freedom you need to create and grow -
both personally and professionally. 

It's truly one of the best living/working combinations 
imaginable; and the best way to begin your profes
sional career. 

Currently we are seeking professionals educated in 
the following disciplines: 

SOFTWARE DESIGN 
APPLICATIONS SOFTWARE. Large scale develop
ment in telephone system real-time control. 

Maintenance and fault recovery software, adminis
trative software involving real-time data base admin
istration, switch and network management software, 
as well as operating system/executive software. 

SUPPORT SOFTWAP.E. Involved in compiler, assem
bler and simulator development, as well as system 
uti I ities and software development tools. Support ef
fort is related to large IBM processors, micro-proces
sors, and mini computers systems. 

DATA BASE SOFTWARE. Responsible for logical 
and physical data base design and implementation 
related to telecommunications systems. Develop pro
grams which automate the generation of data base 
contents for these systems. 
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SOFTWARE/ HARDWARE DESIGN 
Specify, design and test digital logic hardware and 
diagnostic software. Develop maintenance facilities 
to detect and correct present and latent hardware and 
software faults. Develop programs for common con
trol diagnostics and recovery and diagnostic programs 
for peripheral equipment and maintenance support 
programs. 

SYSTEMS CONTROL & TESTING 
Development and execution of comprehensive test 
plans to evaluate the performance of large stored 
program switching systems. Execute configuration 
management on all hardware, software, and docu
mentation and maintain project control for all ac
tivities. System evaluation and test performed on 
both laboratory prototypes and initial field site lo
cations. 

We offer an excellent salary /benefit package (includ
ing hospitalization, major medical, dental, relocation 
assistance, disability and I ife insu ranee; pension and 
credit union) modern facilities and a climate condu
cive to personal and professional growth. If you 
possess a minimum of a BS, Electrical Engineering, 
Computer Science or any other appropriate engineer
ing discipline, please send resume in confidence to: 

Manager of Recruiting, Department ECM 
GTE AUTOMATIC ELECTRIC LABORATORIES 

11226 North 23rd Avenue, Phoenix, Arizona, 85029 

We are an equal opportunity employer m/f. 
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By Bruce K vam 

Microcomputers. They're here. 
In your cassette deck, in your micro

wave oven, in your car's fuel injection 
system, in your thermostat-they're 
here. And more of them are on the way. 

Microprocessors, computers on a chip, 
have a billion uses. Starting where the 
calculator boom left off, they may soon 
find their ways into more prominent 
places, sitting on the dining room table 
instead of skulking around in the garage 
or hiding behind the facade of a kitchen 
appliance. 

According to Pal Asija of the Minne
sota Computer Society, Radio Shack 
alone sells over 3,500 home computer 
systems a month. Taking into account 
all the other companies in the industry, 
we're talking about a lot of computers. 

Will we eventually wind up with a 
computer in every pot? If the calculator 
example is to be followed, yes, but will 
it be that simple? Taking a look at what 
the microcomputer industry has to offer, 
bear in mind that nearly everything said 
here will be a lie in six months to a year. 
The microcomputer industry is very 
prone to change. 

Roughly speaking, there are three 
types of microcomputers: hobby, home 
and business. 

What follows is a look at each category 
in order of ascending cost. 

Hobb:r Computers 
Electronics hobbyists pioneered the 

microcomputer revolution. Building 
complete computer systems from scratch 
they showed how much a tiny computer 
could do, and that was a lot. 

Pete Zechmeister, of the Micro 
Computer Group (MCG) built his com
puter from a pile of parts he collected 
over the years. If he were to duplicate 
it by going out and buying all the parts 
from various surplus markets, he could 
build a better machine for $200 to $300 
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or less. Prices on electronic components 
are dropping and probably will continue 
to do so. 

Is it hard to build your own computer? 
Zechmeister says all you do "is con

nect little black boxes." There's more to 
it than that, but essentially it's a simple 
process. 

He designed his own computer, but 

II 

Will we eventually wind up 
with a computer in every pot? 

If the calculator example is to be 
followed, yes, but will 

it be that simple? 
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anyone with a little knowledge of elec
tronics could find the necessary dia
grams and, after a bit of puzzling, could 
put together his or her own system. 

To someone who is used to the mon
ster computers the university uses, 
Zechmeister 's achievement would seem 
a very modest one. But that's not the 
point. One of the tenets of computer 
science (in paraphrase), set by Alan M. 
Turing in 1936, states that Pete Zech
meister 's 8080 can do anything Control 
Data's Star 100 can do-only slower. 

Home Computers 
Home computers, unlike hobby 

computers, are for those who don't know 
the first thing about electronics and who 
don't want to know. 

This is the process: you walk into your 
local Radio Shack store, plop down your 

$599, lug home your TRS-80, plug it in 
and play Star Trek. That's all there's to 
it. 

These machines boast some nice 
graphics, though 600 bucks seems a bit 
steep for a Star Trek game. But that's 
the difference between the home video 
games that hit the market a couple of 
years ago and the home computer today. 
Those video games were single-use 
items, capable only of game playing. But 
the computer has infinitely many appli
cations, from preparing your taxes to 
teaching children how to spell. 

Business Computers 
One of the primary influences in the 

expansion of American business world
wide has been its use of computers. You 
see it every day, with those personalized 
junk mailings and instant hotel and air-



line reservation systems. But business 
takes its computers for granted. Small 
business, however, hasn't been able to 
invest the necessary million dollars for 
computing power. 

Now, for $6,000-$10,000 you can get a 
complete business computer system, 
including floppy disk drives, high-qual
ity printer, word processing system, 
general ledger and inventory programs 
-the whole works. You get all the ad
vantages of computer-sized big business 
at a price two orders of magnitude less 
than what you would have had to pay five 
or ten years ago. 

Who's buying these systems? Doc
tors, la~ers, farmers, plumbers, people 
from all walks of small business life who 
can find uses for a computer. 

What Is A Micro? 
Now let's backtrack a little and look 

more closely at the individual compon
ents of a microcomputer system. 

A micro is composed of many of the 
same things a full-size computer is: a 
central processing unit, memory, 
input-output devices, mass storage 
devices and software. Comparing micro
and maxicomputers, however, is often 
inexact. The vast difference in size 
requires a very different philosophy, and 
often someone already familiar with 
large-scale computer systems will feel 
totally lost in the jargon-filled, hard
ware-oriented world of micros. 

The CPU (Central Processing Unit) 
is the heart of the microcomputer. In 
a micro it usually fits on one chip, 
housed in a 40-pin, two-inch by one-

Photo/Mike Dorn 

inch package. The CPU itself is just 
millimeters across, but the need to con
nect the leads to external devices de
mands the large package. 

This is the impetus for large scale 
integration: if you can contain more com
ponents on a single chip, you can reduce 
the total number of chips needed and 
especially the amount of interconnecting 
circuitry and ultimately the cost. 

Most micros currently in use have 
eight-bit words (see the jargon vocabu
lary included with this article.) There are 
some 16-bit machines out, but they are 
still fairly expensive. The advantage of 
more bits per word is that it makes for a 
more flexible computer. For example, 
the largest integer that can be expressed 
in a single word on an eight-bit machine 
is 127 (255 if you don't care about 
negative numbers), while the largest 
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Why Microcomputers? 
Microcomputerists are often defensive 

about their hobby and they try to unearth 
examples of the billions of uses of micro
computers. They can be used for keeping 
tax records, compiling recipe files, play
ing games, controlling the heat and 
lights in your house, generating mailing 
lists, editing manuscripts, just about 
anything you can think of. 

But still, the question is pressed: 
What good are they? 

Try to list the uses of a stereo, or a 
dishwasher or an air conditioner or a 
microwave oven. It's difficult. The truth 
is, you can't defend these high-cost 
items on a utilitarian basis. But if you 
were to do so, a microcomputer would 
rank much higher than most of the items 
on our list of modern day "necessities." 
Their uses are limited only by the 
number in a 16-bit word is 32,767 (or 
65,235). 

Also, eight-bit machines traditionally 
never have operations such as multi
plication built into the hardware. Pro
grams must be written to perform those 
functions. Some 16-bit computers in
clude integer multiplication and even 
floating point arithmetic, at a higher 
price. of course. 

There are a number of memory types 
available for micros. They are all called 
by their acronyms, and you '11 be lost 
without without a knowledge of the 
abbreviations. 

The most important kind of memory 
is RAM (Random Access Memory). This 
is memory that holds the programs writ
ten by the user. It is usually measured 
in words or bytes. In an eight-bit mach
ine a byte is the same as a word, eight 
bits. Sometimes bytes are six bits (as is 
the university's CDC 6400 computer), 
seven bits or eight bits. 

A typical home computer system, 
then, \Vill have 4K or 8K or 16K bytes of 
RAM. K stands for two to the tenth 
power, or 1024. Therefore, a 4K machine 
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will have 4096 eight-bit words of storage. 
Another kind of memory is ROM 

(Read Only Memory). ROM is used to 
store special system programs, such as 
the monitor (the program that listens to 
the user whenever the computer is idle) 
and the BASIC intepreter that runs user 
programs. When you turn your computer 
off, anything that is in RAM will be lost, 
but ROM will not forget. ROM's basic 
usefulness is that it obviates the need to 
load a program from cassette tape every 
time you want to use it. 

PROM and EPROM are special cases 
of ROM. They allow the user to program 
his own ROM. Once you program a 
PROM (Programmable Read Only 
Memory), any bugs you find in the pro
gram are there to stay. Erasable PROM 
allows the user to fix those bugs and re
program the EPRO. 

Input and output devices form a very 
diverse category of microcomputer 
system components. They range from 
calculator-like displays and keypads to 
several-thousand dollar high quality 
impact printers. 

The basic input device for a micro is 
the typewriter keyboard, the output 
device being the television screen. 
Some micros come with the screen built 

in (like the Pet); others require you to 
hook up your TV set (like the Apple). 

When you type in a hundred-line pro
gram, you're going to be mighty sorry to 
see it go a\vay \Vhen you turn off the 
power, so you need a way to save your 
programs for posterity. The typical 
device for this purpose is the ubiquitous 
cassette tape recorder. 

The main problem is that cassette 
recorders \vere not made for digital 
data storage. They \vere, however, made 
for recording analog signals, and poor
quality analog signals at that. They are 
horrendously slow and unreliable, but 
they are cheap and they are universal. 

A much more satisfactory solution is 
the floppy disk drive. A floppy disk is a 
sheet of magnetic material, very much 
like a record, housed in a protective 
covering about six inches square. Floppy 
disks come in two sizes: the minifloppy, 
which can store about 70K bytes, and the 
regular floppy (eight inches across), 
which can store about 250 K bytes. The 
advantage of floppies is that you can get 
at any piece of information on the disk 
in less than a second. But a floppy drive 
costs about $500 to $1000 and requires at 
least 8K to 16K of RAM to run-an 



Left:;\ complctL' Apple II computer system. with 
t\\O llopp.v drives. kevboard computer. cassette 
recorder and TV monitor. Below: ;\ business 
..,,..,tcm. ''ith CRT. DECwriter and North Star 
c;1mputcr. Right: Pete Zechmeister's HOI'\0-
ba..,cd lwbb\i'>t computer. 

expensive proposition. 
Software consists of the programs that 

make the computer do what· it does. 
There are packages available that allow 
the user to program in high level lang
uages like BASIC, PASCAL, FORTRAN 
and COBOL, as well as machine lang
uage. Also, there is a growing body of 
pre-written programs for business appli
cations, and of course, games. 

Headaches 
Any infant industry has its share of 

problems and microcomputers are no 
different. Unfotiunately, there have 
been a lot of firms that have been less 
than honorable. So the first rule in buy
ing a micro is: Be careful whom you buy 
from. 

The second rule is: be prepared to 

wait. There are numerous horror stories 
of people paying for their micros and 
then not receiving them for up to a year, 
because of the tremendous backlog of 
orders. And then there are the com
panies that took orders and later folded, 
laughing all the way to the bank, and we 
hope, prison. 

The situation isn't nearly as bad as 
that now. During visits to three com
puter stores, we were assured the wait
ing time on most systems had dropped to 
zero or at most one month. Of course, 
there are a lot of individual components 
that have long, long waiting lists, such 
as the floppy drives for the Apple II. 

Perhaps the most monumental prob
lem in the microcomputer industry is the 
lack of standardization and quality con
trol. 

In a micro, the bus is the channel 
across which information travels. It 
allows components of a computer 
system. The S-1 00 bus is usually called 
the industry standard, but it is not really 
standard, and it is not a very good bus. 

The bottom line is component systems 
cost more. If you own a Radio Shack 
TRS-80, you have to buy memory that 
can be interfaced to the TRS-80. If you 
own an Apple II, you have to buy your 
floppy drives from Apple. 

Be wary of buying something for 
which only one company supplies 
peripherals; you are at their mercy 
when it comes to price. There are a lot 
of adaptors out that enable interfacing to 
the S-100bus, but they are always un
satisfactory. The biggest boon to micro
computerdom would be a standard that 
everyone could live with. 

What many people don't realize when 
they buy their computer is that they have 
to write programs for it. Today, especial
ly in the business area, there is a tre
mendous lack of good software. Accord
ing to Tim Weldon of Computerland, 
about 50 percent of existing software is 
garbage. It's written, he says, by guys 
who go out and buy an Apple and then 
try to sell the programs in ads in the 
computer magazines. At Computerland 
they've had to throw out expensive soft
ware systems because they were so 
riddled with bugs that they were more 
trouble than they were worth. 

At this point in time, the catch phrase 
is "buyer beware." But all is not sour 
grapes. There are a lot of good systems 
on the market, with people backing them 
up, willing to fix whatever's wrong, at a 
minimal charge or often without charge. 
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imaginations of their users. 

Buying A Micro? 
If you're thinking of buying a micro, 

think a long time. Then, consider your 
own needs. Do you want to be able to 
hook up marvelous devices like the 
Computalker, \Vhich will give your 
computer the power of speech? Then you 
may wish to buy an S-100 based system, 
for most specialized devices like the 
Computalker are S-100 compatible, as 
well as the less expensive memory and 
floppy drives. 

Do you want to learn the basics of 
computer operation, without shelling 
out a thousand bucks? Then consider 
the KlM-1 or the Elf. 

Do you want to put together your own 
system and have something fairly power
ful when you're done? Look into the 
Southwest Technical Products' 6800 
computer system. 

Do you want spectacular graphics and 
game-playing ability? Look at the Apple. 

Do you want to perform business 
applications? North Star, Imsai or 
Cromcmco may be your choice. These 
are expensive systems aimed at the 
businessperson. 

Before you run off and a buy a system, 
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think of what you '11 want in a year, or 
what will become available in that year. 
Microcomputers are a very dynamic 
field, with change a rampant phenomen
on. 

Where To Go, What To Do 
There are a number of microcomputer 

dealers in the Twin Cities area. 
Minnesota Micro Systems, on the 

West Bank, opened the beginning of 
last summer. They have a lot of nice 
systems, all of them on display, ranging 
from the Pet to the Cromemco, to show 
you what can be done with a micro. 

Computerland, part of a national 
franchise, also opened for business 
this past summer. They cater to the 
businessperson and have a lot of high
powered systems in their showroom. 
They also carry the Apple II. 

The Computer Depot, ncar Southdalc. 
was the first computer store in the area. 
They have a mixture of home and busi
ness computers. 

Team Electronics carries the Apple, 
and Frisch Computer Systems in St. 
Paul carries the Ohio Scientific line. 
Other outlets are sure to spring up in 
the ncar future. 

If you want to get into micros, start 
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'icHECK OUR PRICES ON: 

reading the magazines, especially the 
advertisements. The more prominent 
national magazines include Byte, 
Kilobaud, Creative Computing, Personal 
Computing and Interface Age. These 
all contain articles on what you can 
do with your computer and reviews 
of products on the market. Often they 
will print listings of programs and hints 
for fixing your sick computer. 

There are also a number of computer 
organizations in the area (sec the list 
included with this article). They sponsor 
show and tell sessions, manufacturer's 
demonstrations and generally promote 
interaction between people. 

Minnesota Micro Systems is running 
a series of classes teaching the basics 
of microcomputers. For the $20 registra
tion fee you receive a $7.50 book and 
nine hours of instruction. There will be 
more classes scheduled for January, as 
demand dictates. 

Then there arc the users' groups. 
Each microprocessor has its own quirks, 
and groups arc formed to exchange soft
ware for them. Once you've obtained a 
micro, look up one of these groups and 
let yourself in on some of the expertise 
others have developed with your particu
lar machine. 

Retail MSA 
Business Analyst 30.00 23.75 
MBA 70.00 54.42 
Tl40 24.95 19.52 
Tl55 50.00 38.94 
Tl57 60.00 46.83 
Tl58 124.95 98.17 
Tl59 299.95 236.06 
PC100A 199.95 159.04 
Programmer 60.00 46.92 

Open Mon.-Fri. 8 a.rn.-7 p.m., Sat. 11-4 

Non-profit, Student Owned 



The Future 
Remember that microcomputers are 

infants. Like anything new, their full 
potential will not be recognized for some 
10 to 20 years. 

demise of the post office. Imagine leav
ing your micro connected to the phone 
all the time. When you want to send a 
letter, you type it in and send it off. 
Immediately you receive confirmation 
from the receiver's micro and perhaps a 
message explaining where its master is. 
If the phone company alters its rate 
structure, eliminating the minimum 
time requirements on long distance 

phone calls, electronic mail may put the 
post office out business. 

First, let's look at price. 
There are two highly diverging views. 

Weldon of Computerland believes that 
the price of micros will go up from now 
on in pace with inflation. His reasoning 
is straightforward. The actual micro
processor is extremely cheap: you can 
buy a CPU chip for five bucks. But the 
cost of making that chip into a usable 
computer is high now and will increase 
because a complete computer system 
needs such attachments as keyboards, 
TV monitors, floppy disk drives, power 
supplies and the like. Those components 
arc electric and mechanical in nature and 
not electronic. Therefore their prices will 
mcrcasc. 

Looking toward the more immediate 
future, we may see the influx of 16 bit 
machines. Also, as cheaper methods of 
mass storage become available, such as 
magnetic bubble memories, expensive 
mechanical systems like floppy drives 
will either have to come down in price or 
become obsolete. 

Pal Asija of the Minnesota Computer 
Society takes the opposite view. Compar
ing the computer industry to the calcula
tor industry, he perceives that the com
plete home system will cost about $500 
in five years. including those expensive 
floppies. 

Microcomputers may also mean the 

Microcomputer Jargon Vocabulary. 

Bus: The channel through which data passes between different devices in a 
microcomputer system. 
CPU: Central Processing Unit. The actual computer part of the 
microcomputer. 
RAM: Random Access Memory. Memory used to store user programs. 
ROM: Permanent memory for system programs. 
EPROM: Erasable Programmable ROM. 
PROM: Programmable ROM. Allows the user to develop his/her own 
system programs. 
10: Input! output 
bit: A logical one or zero, the basic unit of information in a computer. 
word: A collection of bits, in microcomputers, usually eight bits. Most of the 
time a word is the smallest addressable unit of memory. 
byte: A character, in micros the same size as a word. 
ASCII: The standard character code found in most micros. 
LSI: Large Scale Integration, making micros possible. 
BASIC: The high-levellanguage found in most micros. 
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WE KNOW SMALL COMPUTERS 

If you want a computer, then we want to be your 
computer store. Whether you want a computer for 

the home, business, school or industry, come to COMPUTERLAND 
first. We'll make it easy for you to buy your first computer. Because, 

simply put, we really want your business. When you come right down to 
it, that's what makes us Number One! 

ENGINEERS/HOBBYISTS-CHRISTMAS SPECIALS 

•CROMEMCO Z"'2 KIT 
-21 Slot S-1 00 Bus $ 
-Rack Mount Construction Reg. 595 NOW $495a00 

•VECTOR 1 +KIT 
Reg.$395 

•NORTH STAR HORIZON 1 KIT 

-Cut-out for mini-floppy 
-6 Slot S-100 

NO $295.00 

WE ALSO CARRY A FULL 
LINE OF COMPUTER SUPPLIES 

•Floppy disks-all sizes 
"Diskette cases 
<>Static discharge mats 
"Diablo ribbons & printwheels 
•Computer oriented books and 
•magazines 

NOW TAKING ORDERS 
FOR CHRISTMAS DELIVERIES ON 

Reg. $1599 NOW $1399.00 -Mini Floppy Drive 
-Z-80 Processor 

•T.I. Calculators 
eVideo Brain 
•Apple II Software 

eChess Challenger 
•Special Software 
•Kim I 

-16 K Ram-12 Slot S-100 Bus 

•1 ... 8080 KIT 
-22 Slot S-1 00 Bus 
-Full Front Panel 

ADD $200.00 FOR ASSEMBLED, 
TESTED UNIT 

t 
8070 Morgan Circle Drive-Bloomington 
Open 11-8 daily, 10-6 Saturday 
Visa, Master Charge, Financing Available 

® 

23 



By Hap Atwood and Bruce Hamm.m 

A recent check of computer data sheets in the University of 
Minnesota's Co-Recreational sports office indicates that stu
dents of the Institute of Technology have a higher rate of 
participation in several sports activities compared to students 
in other colleges within the University. Of 21,871 total re
sponses to a Rec-Sports Survey, I. T. students outranked the 
rest of the University colleges in the following sports: 

Basketball 
Bowling 
Tennis 
Touch Football 
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These intriguing figures prompted Technolog to investi
gate further to learn what other sports activities I. T. students 
are involved in. 

At first we found a William W. Winchester III, a junior 
majoring in Projectile Velocity, stalking the elusive forestry 
student outside the Animal Husbandry Building on the St. 
Paul campus. We cornered him long enough to ask him a few 
questions: 
Technolog: What is your favorite sport? 
Winchester: Well, shoot, ah spend most of mah free time 
pursuin' the fine art of hun tin'. 
Technolog: How did you get interested in hunting? 
Winchester: Well, mah daddy was a sergeant in the Marine 
Corps. Mah grandpa, may be you heard of him, W.F. Carver, 



in the 1890s shot at 63,625 wooden balls which my grandma 
threw in front of him unrelentingly for six days and nights. 
He hit 58,819 of 'em. 
Technolog: Amazing! How did he do it? 
Winchester: Why he used the very gun ah'm holding in mah 
hands now, a .30 caliber Standard U.S. Army Ordinance 
Department rifle with a muzzle velocity of 4,840 m.p.h. Yep, 
it's hard to miss with this baby! 
Technolog: What does this sport do for you? 
Winchester: Unlike my grandpa, I don't shoot at l'il wooden 
balls. I prefer l'il furry animals. You have no conception of 
what it feels like to discharge a .30 caliber shell into their 
bodies as they gambol and folic. I enjoy reducing them to 
delightful, bloody pulps; I like to see their tiny limbs tossed ... 
Technolog: Uh, thank you Mr. Winchester. 

Matt Kanvaski told the Technolog that his favorite sport 
was wrestling. When he isn't working on his major in Com
binatorial Alogorithms he can be found at Lonnigan' s 42nd 
Street gym. We asked him a few questions: 
... echnolog: Why wrestling? 
Kanvaski: You talkin' to me? 
Technolog: You are Matt Kanvaski, are you not? 
Kanvaski: What's it to ya? . 
Technolog: You participated in a survey not too long ago 
about I.T. students in sports and we just wanted to ask you a 
few simple questions about your answers to that survey. 
Kanvaski: Oh. 
Technolog: Let me rephrase my first question. Why do you 
enjoy the confrontation between two sole antagonists striving 
for physical dominance in a confined area? 
Kanvaski: Whaa? 
Technolog: Uh .. .let's see. Try this: Why do you like to grap
ple with an opponent to prove your physical superiority? 
Kanvaski: Who are you guys anyhow? 
Technolog: Why do you like to separate people's teeth from 
their mouths? 
Kanvaski: Oh, are you alluding to wrestling? Well, what in
trigues me to the highest degree is the metamorphosis of the 
contest from a restrained, controlled confrontation of athletic 
prowess to savage, brutal, and unbridled barbarism as 
exemplified by Larry "Pretty Boy" Henning altering his cog
nomen to Larry "The Axe" Henning. 
Technolog: Whaa? 

Chuck's Cafe Exceptionale was the scene of our next inter
view. Fredrick L. Muchbux, a T.A. in Continental Drift, 
agreed to see us at 3:47p.m. sharp. We asked him about his 
sports preference: 
Technolog: Tell us about your sports preference. 
Muchbux: Yachting, definitely. 
Technolog: Why Yachting? 
Mu.chbux: It's better than wrestling. 
Technolog: I suppose being a T .A. in Continental Drift does
n't leave you much time for yachting. 
Muchbux: Au contraire. I spend quite a bit of my time 
yachting. Actually the only reason I am a T.A. is because 
Daddums used his financial influence. He seems to think I 
need a college education. 
Technolog: Do you need much experience to yacht? 
Muchbux: Actually, none at all. I do all my yachting by proxy. 
You see, I have my servants do the yachting for me. Much 
less strenuous that way. 
Technolog: Quite. Do you recommend yachting to other I. T. 
students? 

Muchbux: Oh, God, no! Wouldn't do to be associated with 
common stock. 
Technolog: Thank you for giving us your valuable time. 1es 
been a most enlightening interview. 

Another interesting reponse came from a woman in the 
Physics Department. A senior majoring in Magnetohydro
dynamics, Anita Mann, told us that her favorite sport was 
billiards. A three-time All University billiards champion, 
Anita talked to us in a smoke-filled billiard hall in downtown 
Minneapolis. 
Technolog: What's a nice girl like you doing in a place like 
this? No, I didn't mean that ... not that you're not a nice girl... 
but what I meant to say ... ahem ... 
Mmm: Do you want to start all over? 
Technolog: Could we? 
Mrum: Sure, go ahead. 
Technolog: How do you refute the allegation that billiards is a 
man's sport? 
Mmm: I don't. That's the reason I got into it. 
Technolog: Oh, I see. You wanted to show the world that a 
woman could play billards as well or better than a man? 
Mann: No, I wanted to get married. 
Technolog: Found any prospects yet? 
Mmm: Well, let me put it this way, what are you doing after 
the interview? 
Technolog: Right, next question. What do you feel are the 
socio-economic ramifications of Magnetohydrody ... 
Mann: No, I'm serious. What are you doing after the inter
view? 
Technolog: Well, I really didn't have anything planned ... !. .. 
Mmm: Fine. We'll rack 'em up then. 
Technolog: Well, no .. .I'm sorry, Ms. Mann ... Halley's Comet 
is due in eight years and I really don't want to miss it. 
Mann: Oh, you're just like all the rest. Is there something 
wrong with me? Is it my breath? 
Technolog: Well actually, I think it might be the blue chalk on 
your lips. Thanks for your time. 

The next interview took us to Sammy E's restaurant where 
we found Mrs. Evelyn Won't, her nose buried in a large book 
entitled, "Spelunking and You," an order ofrigatonni by her 
side. Not surprisingly her major is Metallurgical Heat 
Transfer. 
Technolog: Excuse us, Ms. Won't, may we have a moment of 
your time? 
Won't: (with a mouthful ofrigatonni): Mmph, Mmph? 
Technolog: We'd like a word with you. 
Won't: Why, you can have 3,000words with me. 
Technolog: This is just a guess, but would this have anything 
to do with your being a speed reader? 
won't: Exactly right. I am capable of reading and compre
hending 3,000 words per minute. 
Technolog: That's all very well and good, but why do you con
sider Speed Reading a sport? 
Won't: Are you kidding? Didn't you know that many famous 
sports figures are Speed Readers? Take Leon Spinks. 
Technolog: Leon Spinks? 
Won't: Sure. Then there's Gump Worsely, Vassily Alexiev 
and Larry "Pretty Boy" Henning. 
Technolog: I think that's Larry "The Axe" but never mind. 
How did you learn to speed read? 
Won't: Actually, I've been speed reading since the age of 
three. My mother inadvertently left a copy of "The Illiad and 
the Odyssey" in my crib one day and by nap time ... 
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Teclmolog: You finished the complete book? 
Won't: No, I couldn't even read the title. What do you expect 
from a three year old? It was an inauspicious start but since 
then· I have improved immensely. I compete in tournaments 
throughout the country. 
Tecboolog: Has speed reading helped in your school work? 
Won't: Yes, everything except Orchestra. I always finish a 
movement ahead of everyone else. The conductor is not 
amused. 
Teclmolog: Has speed reading affected other aspects of your 
life? 
Won't: Yes, I've tried to teach my husband to speed read but 
he's too conservative. He won't try anything new and excit
ing. Whenever we read together I always finish first. He gets 
frustrated, we argue, and he storms out of the house. Lately 
I've suspected him of reading with someone else. 
Teclmolog: I'm sorry, Ms. Won't. I can't help you there. 
Perhaps you should seek professional counseling. 

On the way to our next interview we heard a strange flap
ping sound above us. We looked up and spied a lone hang
glider soaring through the sky. We knew there was some
thing different about him but we couldn't put our finger on 
it. As he neared us we suddenly realized he was wearing 
nothing but a calculator. Putting two and two together we 
deduced that he was an I.T. student. We only had time to ask 
him one question: 
Teclmolog: Say, you know you can get arrested for that? 
Hangglider: This is the only way they'd let me into Kappa 
Eta Kappa. 

As he flew out of sight, we heard him exclaim, "Which way 
to Comstock Hall?" 

II 

We ran into our next interviewee, Gerald Attrik, in the 
middle of the Washington Avenue Bridge. The 93-year-old 
junior, majoring in Artificial Intelligence, was enthusiastical
ly strumming a guitar and singing "Oh, Susanna," while his 
open guitar case patiently awaited donations. We allowed 
him to finish, then asked him a few questions: 
Teclmolog: We understand that you enjoy frisbeeing? 
Attrick: That's right. Ever since they retired me from 
Kempel's Oock Works, I've had a lot of time on my hands. 
Frisbeeing was the perfect sport. It keeps me in shape and 
my mind alert. 
Teclmolog: Isn't this dangerous for a man of your age? 
Attrik: Yes, that's why I have to keep alert. I have to make 
sure my pacemaker doesn't "go down." 
Teclmolog: But a man as old as you ... 
Attrik: Watch out who you're calling old. You sound just like 
Mr. Kempel. Talk about Artifical Intelligence. This guy 
couldn't put on his pants without instructions. 
Technolog: We take it you're against mandatory retirement. 
Attrik: No, I like mandatory retirement. But then I like 
peanut butter on my tuna fish. 
Technolog: But seriously, Mr. Attrik, how proficient are you 
at this sport? 
Attrik: I'm ranked number one in my age group! 
Technolog: How did you manage that? 
Attrik: It was easy, I'm the only one in my age group. 
Teclmolog: We see you're playing the guitar. 
Attrik: How observant, sonny. I've got to make a few extra 
bucks. With what they're worth I use my social security 
checks to wallpaper my bathroom. 
Technolog: Yes, Mr. Attrick, times are tough. 

The Board is made up of I.T. 
students just like you. So we are 
familiar with some of your 
problems and are doing our best to 
solve them. We are interested in 
obtaining student input regarding 
your problems. Our meetings are 

ROSS BRITT (373-6364) 
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in Aero 305 at 1:15 on Thursdays. 
Any complaints, comments or 
suggestions concerning I.T. will be 
welcomed at the Board Meetings or 
can be addressed to one of the 
board members, who are: 

Aero. Eng. and Mechanics 
DALE ENNS (781-0714) 

Agri. Eng. 
THOMAS KOCH (331-8078) 

Chern. Eng. and Mat. Sci. (includes Met. Eng.) 
LEE BISSONNETTE (484-5861) 

Chemistry 

Civil and Mineral Eng. (includes Geo-Eng.) 
DANIEL KROUSE (331-8077) 

Comp. Sci 
STEVE AN DEASON (373-0453) 

Geol. and Geophysics 
MARK RUUD (331-1078, 331-1708) 

Mathematics 
ANNE GEORGACAS (331-5394) 

Mech. Eng. 
JIM GRAF (376-6526) 

Physics and Astronomy 
TOM CHRISTENSEN, President (633-5667) 

Freshman Representative 
ROBERT PEMBERTON (376-6541) 

At-Large 
EVA CSA THY, Recorder (588-2080) 
JOSE LOPEZ, Vice President (373-0473) 
RONALD THERY (636-3271) 

TCSA Senators 
MARK BERMAN (374-5917) 
MIKE CHRISTIAN (645-6073) 
TIMARA KULZER UNDERBAKKE (378-0981) 
GREG ZIERHUT (331-1326) 

ACC Representative 
KATE HUMPHREY (373-0568) 

(look for the 
I. T. Book Exchange 
coming this winter) 
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ARCHITECTS 
Triangle offers housing, fellowship and scholarship for 

men in I.T. We participate in social events, intramural sports 
and I.T. student organizations such as I.T. Student Board, 
Plumb Bob and Tau Beta Pi. Sound good? Call 331-7969, or 
stop by 52112th Ave. S.E. for a look around. 

Ill 
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3 CONVENIENT CAMPUS LOCATIONS 
MAIN OFFICE: 1801 Riverside Avenue 
South 341-3505 

FAIRVIEW /ST. MARY'S OFFICE: 
606 24th Ave. S. 341-2194 

DINKYTOWN OFFICE In The Chateaw: 
42513th AvenueS. E. 379-1286 

Member: FDIC 
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By Don Leeper 

While industry reps crow the joys of 
employment by their companies and 
crowd the campus seeking I. T. grads to 
nab, another recruiter, the U.S. Air 
Force, may well offer some grads advan
tages over civilian employment. 

Ironically, what is perhaps the primary 
attraction is one that also increases turn
over of young engineers, and thus has 
produced the current Air Force demand 
for technical grads, highest since 1968. 

Tom Crandall, Regional Coordinator 
of Officer Programs for the Air Force, 
outlined the situation in a recent inter
view. He said that upward movement is 
much less chancy in the Air Force, which 
can guarantee advancement for the able 
and ambitious. Thus provided with man
anagement experience sooner than they 
usually would be provided in industry, 
Air Force engineers find themselves in 
highly advantageous positions after their 
four-year hitch is up. Industry is willing 
to offer these people premiums in sal
aries and opportunities for that exper
ience. 

The result is that many young officers 
defect to industry after their term is up, 
creating openings for new recruits. 

Lest prospective recruits be wary of 
being shanghaied to some geographic 
or career backwater 1 Crandall added that 
the Air Force makes an offer of specific 
location and position before the recruit 
needs to make a committment. 

Where might I be stationed? Doing 
what? one example is Wright-Patterson 
Air Force Base, near Dayton, Ohio. 
There, Air Force technical personnel 
perform a variety of tasks: the acquisi
tion and analysis of foreign technical 
intelligence; that is, determining who 
has the capability of doing what to 
whom, how effectively and how often; 
flight dynamics; avionics; propulsion 
and materiels. 
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Other possible assignments include: 
Edwards Air Force Base, Calif. (Rock
ets); Kirtland Air Force Base, N.M. 
(Weapons); Hanscombe Field, Mass. 
(Geophysics); Griffiths Air Force Base, 
N.Y.; Vandenburg Air Force Base, Calif; 
Patrick Air Force Base, Fla.; and Arnold 
Air Force Station, Tennessee. Foreign 
assignments, though unlikely for the ini
tial four years, are possible. 

Does the Air Force need your special
ty? Very likely. It's looking in particular 
for Aeronautical, Electrical, Mechanical 
and Metallurgical Engineers. Air Force 
recruiters are also interested in Astro
physics, Civil Engineering and Math 
majors, and in people with a year or 
more of math or physics in other majors. 
Chemical Engineers, however, are not 
actively being sought. 

Don't expect to make your first million 
in the Air Force. Salaries, which are set 
for all officer programs by Congress, 
start at $12,000 per year. Any prior mili
tary service, active or reserve, applies 
toward starting seniority and salary. 
At the four-year level, Crandall said that 
Air Force salaries are roughly equivalent 
to those in industry. 

On top of salaries, of course, are addi
tional benefits-free medical coverage, 
thirty days paid vacation, etc. It is also 
possible to have more education paid 
by the Air Force, should you stay on past 
the first four years. Conceivably, you 
could obtain a PhD, paid for the by Air 
Force, retire in your early forties, and 
then get a job at a good salary in indus
try, while collecting the Air Force 
pension. 

Before you're selected, of course, you 
have to apply. The first step is generally 
a preliminary interview. Then a follow
up interview is arranged. There, any 
questions are answered and programs 
are explained in detail. The interviewee 
can talk, via phone, with an Air Force 
engineer, working in his discipline. 

Interviewees then take a three-hour 
test, and fill out an application form. The 
test includes sections on math, commun
ication skills, and psychological evalua
tion. The applicant must also take a 
physical, and submit a resume with 
three to five letters of recommendation. 

All of this material is sent to Randolph 
Air Force Base, Texas, where it is re
viewed by a Board of Officers. The 
Board first looks at attitudes; they're 
searching, essentially, for potential 
junior executives. Then they look at 
areas of interest and dates of availabil
ity. If all of these factors correspond to 
Air Force requirements, a selection noti
fication is sent to the applicant. It is only 
at this point, with offer in hand, that the 
applicant must make a commitment. 

In certain instances a tentative offer 
may be made before the application is 
submitted, which is then confirmed upon 
review of the application. 

The Air Force isn't going to be every
one's career cup of tea. But if it is, give 
Tom Crandall a call at either 331-1880 
or 726-9374. 
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Benefits include: Educational 
Stipend, All Academic Expenses, 
Professional Salary, Employee 
Benefits, Summer Employment. 
Total Fellowship values range 
from $16,000 to $24,000 annually. 

If you're chosen for a Hughes 
Fellowship, you will attend a selected 
university under a work-study or 
full-study plan. You'll have the choice 
of a variety of technical assignments 
through the engineering rotation 
program. You'll gain professional 
experience with full-time summer and 
part-time winter assignments in 
Hughes engineering laboratories. 

Requirements: BS for Masters 
Fellowship/ MS for Engineer or 
Doctoral Fellowship/ Acceptance in a 
Hughes-approved graduate school/ 
U.S. Citizenship/Selection by the 
Hughes Fellowship Committee. 

For information, complete coupon 
or write today to: 

Date 

Hughes Aircraft Company 
Corporate Fellowship Office 

Culver City, CA 90230, 

Consider me a candidate for a Hughes 
Fellowship. 

Name (Please print) 

Address 

City State Zip 
I am interested in obtaining: 
D Masters D Engineer D Doctoral degree 
in the field of 

Degrees held (or expected): 
BACHELORS DEGREE 

School 

Field 

Grad. Date 

MASTERS DEGREE 

School 

Field 

Grad. Date 

OTHER 

r-------------------: u.s. 
: HU HES : Citizenship 
1 1 Required 
L------------------J HUGHES AIRCRAFT COMPANY 

An equal opportunity employer-M/F/HC 

--' 
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How about an "insurance" policy that your science or engineering degree will really be used? It would be 
nice. Especially considering the work you put into such a degree. 

The Air Force will use your talents. We have openings for young men and women majoring in selected sci
ence and engineering academic fields ... like Aeronautical, Aerospace, General and Electrical Engineering, 
Mathematics, Physics and Computer Technology, and many more. 

One way to get into these jobs is through Air Force ROTC. Our AFROTC scholarship can help you finan
cially so you can concentrate on getting your degree. AFROTC is a great opportunity to help yourself through 
college, and the Air Force is a great opportunity to really use what you learn. 

Look into the Air Force ROTC program at 
your campus. It's good insurance. 

Department of Aerospace Studies 
University of Minnesota 

Room 3, Armory 
373-2205. 



We're looking for people who are looking 
for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent examples of jobs 
handled by new GE engineers: 
1. Cha'rles P. Aerospace systems 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. NormaL. Steam-turbine manu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephan1~e B. Medical systems 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5. MelD. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that -like you- real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career. You develop 

' initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
whenyou.make an important 
contnbutwn. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 

If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear fron1 you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Communications, WID, Fairfield, 

Connecticut 06431. 

Progress for People 

ELECTRIC 
An Equal Opportunity Employer 
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Cromemco 
Centronics 

MINNESOTA MICRO SYSTEMS 

ela1ted acce~;sories 

a rela~Ked atmo,sot•erea 

Featuring such stars as: 

Commodore 
Vector Graphics 

New Store Hours! 
10:30-9:00 Weekdays 
10:30-6:00 Saturday 

lmsai 
Northstar 

MINNESOTA MICRO SYSTEMS 
514 CEDAR AVE.+ 338 .. 5604 

WEST BANK • PLANET EARTH 
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The nationwide telecommuni
cations network carries over 515 
million phone calls on an average 
business day. Only a small num
ber of them run into trouble, 
such as failing to go through 
the network, getting noise on 
the line, or being disconnected 
prematurely. Craftspeople in 
Bell telephone companies fix 
most of these problems quickly. 
But the causes of some can be 
difficult to find among one
billion-plus miles of circuits and 
thousands of switching offices. 

For several years the Bell 
System used its computerized 
Network Operations Trouble 
Information System (NOTIS) 
to try to pinpoint those causes 
by analyzing trouble reports 
from all over the country. NOTIS 
was good. But Bell System man
agers wanted it to be better, 
more precise in identifying 
possible trouble spots. And they 
wanted the data in compact, 
easy-to-use form. 

We assigned a new employee, 
Don Hartman, to improve 
NOTIS. Don came to us with a 
B.S. from the University of 
Texas and an M.S. and Ph.D. 
from Massachusetts Institute 
of Technology. He and his 
associates developed a second
generation system (NOTIS II) 
that does the job superbly. 

For the new system, Don 
developed a mathematical model 
of the telecommunications net
work, including 28,000 local and 

long-distance switching offices 
and nearly a half-million circuit 
groups. Don also designed the 
system software and served as a 
consultant to the team of Bell 
System programmers assigned 
to the project. 

Each day trouble reports from 
the entire country are sent to the 
NOTIS II center in Atlanta. 
Overnight, the system analyzes 
the reports, processes them 
through the network model, and 
discerns trouble "patterns" 
which help identify potentially 
faulty equipment. By 8 a.m. the 
next day, via data links, analysts 
at phone company service centers 
receive information on troubles 
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traceable to circuits or switching 
equipment in their territories. 
Result: Better equipment mainte
nance. And better service. 

With NOTIS II up and run
ning, Don has moved on to ot~er 
projects. Today he's a supervisor 
with broad responsibilities for 
planning the telecommunications 
network of the future. 

If you are interested in explor
ing equally challenging employ
ment opportunities at Bell Labs, 
write to: 

Director of Technical Employment 
Center 831 EM 
Bell Laboratories 
Murray Hill, N.J. 07974 

From Science: Service 



For the first time in the history of space technology, a single electronics system will perform both 
radar and communications functions aboard NASA's Space Shuttle Orbiter. Meshing the "eyes, ears 
and voice" functions into a 260-pound hardware package, results in a significant reduction in weight 
and space. Major components such as the transmitter, receiver, antenna and servo mechanisms 
perform dual roles. 

As a radar, the unit searches for, acquires, tracks and delivers spatial data needed for Orbiter to 
effect a quick, efficient rendezvous with other space vehicles. As a communications system, it 
provides high-quality transmission and reception with ground stations via two relay satellites. The 
Ku-band subsystem will be built by Hughes for prime Space Shuttle contractor Rockwell 
International. 

Plant engineers now can see an instant picture of energy losses during plant operations. Using 
a handheld infrared viewing device, they can pinpoint a wide range of energy-wasting situations
among them: steam leaks, product-flow problems, electrical overloads, components failures, 
machinery hotspots, cable shorts, heating/airconditioning system losses, insulation defects, 
chemical/ thermal pollution. 

The device is an industrial version of the Probeye® Infrared Viewer, originally developed and 
marketed by Hughes for use in law enforcement, fire detection and search-and-rescue. It senses 
infrared rays radiated by objects within its viewing field and converts the radiation to a red image 
viewable through its eyepiece. Temperature differences as small as 0.1 C. are detected and portrayed 
by the 7.2 lb. self-contained unit. 

Hughes has free reprints available of technical papers describing important contributions in 
areas of research, engineering, and science. Included are the following: ''Horn Structures for 
Integrated Optics,'' ''High Power On-Off Switching with Crossed Field Tubes,'' ''Aircraft Identifica
tion by Moment Invariants," and "Gravity Gradient Mapping from the Luncar Polar Orbiter-A 
Simulating Study." For copies or information, write to Hughes Aircraft Company, Building 100 MIS 
C-666, P.O. Box 90515, Los Angeles, CA 90009. 

A bright, high-resolution, large screen liquid crystal projection system that can display dynamic 
tactical military situations in real time has been delivered to the U.S. Navy for evaluation. It can 
project virtually anything that can be displayed on a cathode ray tube either in raster scan or 
random scan mode. Typical applications include symbols, alphanumerics, geographical maps, and 
text. Its bright, clear display reduces requirements for specially controlled lighting during briefing 
sessions or command conferences. 

The system uses a liquid crystal light valve developed by Hughes, and has a reliability never 
before achieved in large screen displays. Mean-time-between-failure is estimated at 5,000 hours, and, 
as no consumables are required, this results in lower operating and maintenance costs. Other 
features are 1,000 line resolution and 30 millisecond response time. 

Hughes is currently seeking new graduates in electrical, mechanical engineering and computer 
science or other closely aligned disciplines to meet the demanding challenge of our high technology 
company. To obtain further information, please write: Manager, College Relations, Hughes Aircraft 
Company, P.O. Box 90515, SS/ 100/445, Los Angeles, CA 90009. 
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About this time. in Minnesota there are probably few among us who wouldn't mind 
climbing aboard a spaceship and blasting off from -28 degree temperatures in search of a 
planet with a perpetural tropicana-like climate. Certainly the likes of Chicago's 40-inch snow 
base or the shivering waits for University express buses are enough to make anyone want to 
become better friends with the National Aeronautics and Space Administration. 

But NASA has other ideas as Bruce Kvam explains in "Unmanned Spaceflight: To the 
planets by proxy." Barring any further delay in the space probes effort by the President's budget 
cuts, there may be hope, however, for winter escapes in the 1980s and '90s. 

This winter, though, there's a man who is even anxious to come to Minnesota. He's new 
Dean Roger Staehle and the Technolog welcomes the Ohio State University transplant as our 
"New Friend in l.T." Mary Jo Hannasch shares an interview with Staehle who begins at Minne
sota this month with big plans and a lot of enthusiasm for students, faculty and industry of this 
state. 

Buckminster "Bucky" Fuller generated a lot of enthusiasm, too, recently, as the Univer
sity's chapter. of Alpha Ro Chi hosted the 36th National APX Convention of student and profes
sional architects. Kathy Badger reports on the geodesic dome father's hope for architects to 
come. (Instead of a domed stadium for Minneapolis, how about a dome over Minnesota until 
April...with heat.) 

Ice and snow may play havoc with St. Paul's Downtown People Mover project. Dan Free
born updates the technologkal progress on that system. 

Peggy Purcell, an Electrical Engineering senior made the mid-winter escape last month. 
Mter taking plant trips to California, the east coast and Chicago (before their snow) for prospect
ive employment, she shares some valuable tips on make the most of the freebie traveling in 
"Mter Graduation." 

Fear not, I. T. friends. There may be other alternatives to the season. Superman has 
returned in movie form. "Ad Astra" this issue marks the occasion. And if Superman can't 
pull some mild-mannered stunts to melt the frosted glass in Glen Flekke's photo at left, there's 
always the last ditch efforts of Steve Smith's Bionic T.A. to consider. That's not such a bad 
friend to have this time of year. 

Coming up next issue: The winners of the Technolog science fiction contest and much, 
much more. 
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As a college senior, you face one of the most diffi- Boeing 767 and 747, the McDonnell Douglas F-15, 
cult decisions of your life. Which company should the General Dynamics F-16 and others. 
you select from the many competing for your If you are an ambitious, strongly motivated indi
talents? vidual with better than average talents, we offer 
Naturally, you want the one company that can an environment where your abilities will find a 
provide the winning combination ... challenging fertile ground for fast growth. Opportunities are vir
work assignments, above average advancement tually unlimited in Engineering, Accounting, Prod
potential, continued educational opportunities and uct Support, Marketing, Data Processing (scientific 
a versatile life style. and business) and Personnel. 
Others have found an ideal environment at the Interested? Then check your placement office for 
Pratt & Whitney Aircraft Group. Their first job re- the date of our visit to your 
vealed such attractive avenues for achievement campus. Or, write to Mr. J. B. 
that they decided on lifetime careers in our or- Catlin, Professional Recruit
ganization. ment, Office 143, Pratt & 

You owe it to yourself to investigate these oppor- Whitney Aircraft Group, East 
tunities with the world's largest and foremost devel- Hartford, Connecticut 06108. 
oper of gas turbine engines. These engines have 
powered most of the great planes of the past. 
Today, they power the great new planes ... the An Equal 

Opportunity Employer 



Financial Aid Office offers "fat wallet", 
efficiency moves for 1979-80 program 

Students may now qualify for some 
financial aid who were previously inelig
ible. During the 1979-80 school year an 
estimated 1.5 million more students will 
receive aid because of the 1978 Middle 
Income Student Assistance Act. In fact, 
these changes in the law should help 
nearly all students qualify for some form 
of financial aid. 

There is more aid available for exist
ing programs, and the standards used to 
determine "need" have been made more 
liberal. This means, for example, that 
the Basic Grant award for current recip
ients will increase. Students whose 
families have incomes between $15,000 
and $25,000 and many independent stu
dents now will also be eligible for a Basic 
Grant award. 

Another example is the change in the 
Guaranteed Student Loan program. The 
law has removed the $25,000 income 
ceiling for eligibility for interest bene
fits. If a student receives this loan, the 
federal government will pay the interest 
on the loan, regardless of family income, 
while the student is enrolled at least 
half-time in school and during the grace 
period before repayment begins. 

It has also become easier to apply for 
financial aid. The standard National 
American College Testing/Family 
Financial Statement form now allows 
students to release that data to a variety 
of federal, state and school programs. 
The Office of Student Financial Aid is in 
the process of streamlining many pro
cedures and increasing staff to meet 
future needs. The first change to take 
place will be walk-in processing of com
pleted Guaranteed Student Loan appli
cations. 

Students are urged to apply by March 
1 for 1979-80 priority consideration. 

Applications will be accepted after 
March 1 and throughout the rest of the 

year, however, as long as funds are 
available. For more information and 
application materials contact the Office 
of Student Financial Aids in Armory 116 
or Coffey Hall190. Or call373-4021. 

Awards, Awards, Awards 

Prof. Francois Cheong-Siat-Moy and 
student Gregory Gifford of the Depart
ment of Civil and Mineral Engineering 
were winners in the Lincoln Founda
tion's Student Engineering Design 
Competition for their project titled 
"Amplification Factor; Means of Ac
counting for Instability Effects in Steel 
Frames." 

Richard J. Goldstein, professor and 
head of the Mechanical Engineering 
Department, was given the Heat Trans
fer Memorial Award at the American 
Society of Mechanical Engineer's 
December meeting in San Francisco. 

The award is given in recognition of 
outstanding contributions in the field of 
heat transfer. Cited in particular was his 
work in internal natural convection 
phenomena, film cooling and the devel
opment of optical interfreometry and 
laser-Doppler techniques. Goldstein has 
also been appointed U.S. delegate to the 
Assembly of the International Center for 
Heat and Mass Transfer, to convene in 
Yugoslavia. 

Arthur Erman, associate professor of 
Mechanical Engineering has been 
named Young Mechanical Engineer of 
1978 by the American Society of Mech
anical Engineers. 

Mark Schneider, a senior in the 
Mechanical Engineering Department 
has won the Honeywell Award in Under
graduate Engineering and Science. The 
award was made on the basis of his aca
demic excellence, service in student 
organizations and development of an 
outstanding project in his discipline. 

Career Fair to be Held Feb. 23 

Friday, February 23 has been set for 
an informational "career fair" sponsored 
jointly by the Society of Women Engin
eers, the I. T. Placement Office and the 
Office of Student Affairs. 

Designed as an educational service to 
all University students interested in 
careers involving math, science and 
technology, the day will feature small 
exhibits by over 25 companies. Repre
sentatives will be on hand to explain 
exactly what students can expect to do in 
various capacities in industry. 

Companies will have descriptive 
brochures, displays and personnel to 
explain career options and answer stu
dents' questions. The "fair" is not 
intended to be a recruiting session. 

The first annual event will be held 
from 10 a.m. to 4 p.m. in the Archi
tecture Court. 

For more details contact the I.T. 
Placement Office or the I. T. Office of 
Student Affairs. 

Three wi:n:ners of the 
A:n:nual Technolog Science Fiction 
Contest 

Engineering for radio broadcasting 

The best of Engineers Week 

Update on energy 

A theory about holograms 

Space industrialization in your 
lifetime 

The continuing adventures of 
The Bionic T .A. 
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MECHANICAL ENGINEERING 
February 1 
"Climatic flucuations: natural and man-induced" 
Prof. Richard Skaggs 
Department of Geography 
University of Minnesota 

February 14 
"Fuel from biomass by fermentation processes" 
Prof. M.R. Ladisch 

February 21 
"Acoustic agglomeration for control of particulate emission" 
Prof. David T. Shaw 
Department of Electrical Engineering 
State University of New York at Buffalo 

February 28 
"A pressure formed thin-walled solar collector 
Prof. Donald Spencer 
Division of Energy Engineering 
University of Iowa, Iowa City 

March 1 
"A practitioner's experiences with solar heating" 
Mr. Darryl Thayer 
Solar Energy Consultant 
St. Paul, Minnesota 

Food, Agricultural and Chemical Engineering Department 
Purdue University Seminars held in 8773-8774-8775 Mech. Eng., Wednesdays at 3:15p.m. 
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Step into the future of Bio-Environmental Engineering. As an 
Air Force Bio-Environmental Engineering Officer, you can be 
involved in shaping the future of our environment. As an engin
eer in today's Air Force, you can work with the latest equipment 
and the latest professional theories in environmental engineer
ing. Example areas you could be working in are: Evaluate air 
and water pollution problems; ionizing radiation, microwave, 
and laser hazards; noise control; and drinking water supplies 
and systems. If you're looking for a chance to control your 
future, the Air Force is looking for you!! 

Call Tom Crandall at 331-1880 or Dave O'Connell, at 
726-9374. P.S. Remember to ask about the Direct Commission 
you may be eli ible for. 

I 
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CONTROL SCIENCE SEMINAR 
February 8 
"State of the art in computer control of selected water treatment processes" 
Dave Ching, Control Data Corporation 
Autocon Industries 

February 8 
"Analysis of Control-output interactions in dynamic systems" 
T. Edgar, professor of Chemical Engineering, 
University of Texas, Austin 

February 22 
"Design and tuning of dead time compensators" 
R. Shinnars, professor of Chemical Engineering 
City University of New York 

March 1 
"Computer networks in chemical process control" 
D. Grant Fisher, professor of Chemical Engineering 
University of Alberta, Edmonton 

March 8 
"Advanced process control: some applications to a pi lot scale 
catalytic reactor" 
J. Wright 
Xerox Corporation and McMaster University 

All seminar meetings at 2:15p.m., 102 Mech. Eng. and on UNITE CCTV. 
Students may register for EE 8-290. 

COMPUTER SCIENCE 
February 5 
"Multigrid Techniques for Nonlinear Eigenvalue Problems" 
Dr. Tony Chan (faculty candidate) 
Applied Mathematics Department 
California Institute of Technology 

February 12 
Mr. Patrick Lang ley (faculty candidate) 
Carnegie-Mellon University 

February 19 
Mr. Alan R. Hevner (faculty candidate) 
Department of Computer Science 
Purdue University 

March 5 
"Using Information Flow Measures to Design and Evaluate Operating Systems" 

Sallie Henry 
Computer Science Department 
Iowa State University, Ames 

All Computer Science Colloquiums will be held in 305 Lind. 

PHYSICS AND ASTRONOMY 4:00/131 Physics 
February 7 
"Evidence for a liquid-to-crystal phase transition in a sheet of 
electrons on the surface of liquid helium" 
C.C. Grimes 
Bell Laboratories, Murray Hill, N.J. 

February 14 
"Stratospheric Mass Spectroscopy" 
Dr. Konrad Mauersberger, University of Minnesota 

February 21 
"Advent of the space age as seen by a cosmic ray physicist" 
John R. Winckler 
School of Physics and Astronomy 

February 28 
"Quark Matter" 
Gordon Baym 
University of Illinois 

FROM NASA 
Shuttle Crews to Get Tasty Meals 

Researchers are hard at work at NASA's Johnson 
Space Center, Houston, Texas, putting together the 
food systems to be used on NASA's Shuttle otbiter, 
the reusable space transportation vehicle which will 
be operational in the 1980s. The crew aboard the 
Space Shuttle wll be served tasty and nutritious 
meals, prepared with variety in mind. 

Nimbus to Aid Pollution Studies 
NASA's Nimbus 7 satellite, launched last October 

may be instrumental in providing new and more 
accurate information about pollution of the Great 
Lakes. The satellite carries seven sophisticated 
sensing devices designed to measure factors ranging 
from stratopsheric aerosols and ozone to polar sea 
ice extent. 

Dramatic Encounter With Venus 
The most extensive study ever made of Venus 

began last December when Pioneer Venus 1 and 2 
arrived on the planet. Pioneer Venus 1 swung into 
orbit around the cloud -covered planet Dec. 4 to take 
pictures and make measurements for one Venusian 
year (225 Earth days) or more. On Dec. 9, the four 
probes and transporter bus that made up Pioneer 
Venus 2 plunged into the Venusian clouds at widely 
separate points for detailed measurements of the 
dense atmosphere from top to bottom. The Pioneer 
Venus project is managed for NASA's Office of 
Space Science by the Ames Research Center, Moun
tain View, Calif. The spacecraft are controlled from 
the Mission Operations Center at Ames. 

(See "Unmrumed Spaceflight: To the planets by 
proxy" in this issue ofTechnolog.) 
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Campus Store 
31514tti Ave. s: E.··· 
Mpls~, Minn. 55414 
331-6864 
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3018 Lyndale Ave. So. 
Mpls., Minn. 55408 

827-5301 

Urban Housing Design Competition 

The St. Paul Department of Planning 
and Economic Development will sponsor 
a competition for the design of an energy 
efficient dwelling which is compatible 
with an older urban residential environ
ment. 

Winners may be eligible for award 
money and a free lot at below interest 
mortgage money. For more information 
and registration materials call Shannon 
Kelley at 292-6722. 

U Scientists to Witness Solar Eclipse 

Scientists from the University's School 
of Physics and Astronomy will travel to 
Bowbells, N.D., to witness the total 
eclipse of the sun this month. The group, 
headed by Regents' Prof. Edward P. 
Ney, will arrive Bowbells Feb. 24. The 
eclipse will be visible on Feb. 26. 

Besides witnessing the eclipse, the 
scientists will be working with infrared 
radiation detectors to find melting points 
of solar dust as it spirals toward the sun. 

The next total eclipse of the sun visible 
in North America will not occur until 
2017. 

Board of Publications Vacancy 

The Minnesota Technolog Board of 
Publications has an opening for a 
student member to serve the remain
der of one 1978-79 academic·year term. 

Applicants must be fulltime under
graduate students in I. T. with an interest 
in the policy management, structure and 
editorial direction of Minnesota 
Technolog magazine. 

All Board terms will be up for re
election during the all campus election 
period this April. 

For more information about applica
tion and responsibilities, contact Stan 
Brooks, president, Minnesota Technolog 
Board of Publications, 305 Aero. Or call 
373-0661. 



Hyou want to get into nuclear engineering, start by ,getting into the Nuclear Navy. 
The Navy operates more than half the reactors in America. Our nuclear training is 

the most comprehensive. You start by earning your commission as a Navy Officer. Then we give 
you a year of advanced nuclear training. During your career, you '11 get practical, hands-on 
experience with our nuclear powered fleet. 

If that sounds like the kind of responsibility you're looking for, speak to: 

Call Dave Storer at 335-3628 or see him in the IT Placement Office. 



By Bruce Kvam 

Jensen bounded over the hill, eyes in
tent on the detector. "/ think it's over 
this way, Captain," he said into his mike. 
His legs tired more easily than they did 
on Earth; the rigid venussuit offered not 
much resistance in the knees, but it was 
enough. After a dozen wide sweeps over 
the dusty, rolling plains the difference 
was beginning to tell, despite the lower 
gravity. 

There, on the scope, a bright green 
blip. Was that it? 

He peered into the red gloom of the 
Venusian day, saw nothing, and turned 
up his image intensifiers. The barest 
hint of a glint of light on metal reached 
Jensen's eyes through the haze. He 
rushed over to the spherical object and 
called over the radio, "I found it!" 

The captain quickly joined him. 
Jensen was brushing the dust from the 
pitted, corroded shell of metal. "This is 
it, all right." He shook his head in 
disbelief. "To think that it landed with
out a parachute, or wings, or anything, 
and then lasted an hour in this scorching 
heat." 

"It wasn't even designed to land," the 
captain smiled. "They sure knew how to 
build space probes in those days ... " 

Will this scene ever take place? Will 
astronauts go chasing across the solar 
system after our long-lost spacecraft? 

It seems unlikely, but it's already hap
pened. When Apollo 12 traveled to the 
moon in 1969, the three astronauts 
brought back a hunk of the Surveyor 3 
spacecraft which landed there two years 
previously. 

We won't do that kind of thing very 
often, but if anyone finds pieces of the 
Luna 2 space probe (the first object to 
touch another heavenly body) those frag
ments are going to be some collector's 
items. 

1979 marks a very adventurous point 
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These 
troublesome 
probes raise 
more questions 
than they 
answer, 
every time! 

Computer-enhanced image taken in ultraviolet light of 
Venus' clouds. (From Mariner 1 0) 

in our exploration of the solar system, 
even though our manned space program 
has waned the last five or six years. The 
United States will have space probes on, 
near or approaching four out of eight of 
the other planets in the solar system 
throughout the year. Our spacecraft 
have lasted far longer than their project
ed life expectancies, withstood far more 
punishment than they were designed to, 
given us far less trouble than we could 
have hoped for, and in general, have 

performed unbelievably well. Except for 
one thing, which isn't even their fault: 
every time the little devils turn their 
attention on our celestial neighbors we 
have to throw just about every theory of 
planetary evolution and structure out 
the window. These troublesome probes 
raise more questions than they answer, 
every time! 

Take, for example, the assault the two 
Pioneer spacecraft made on the planet 
Venus this past December. 



Artist's conception of the Sounder Probe on the surface of Venus. 

The first craft, the Orbiter, took up an 
extremely elliptical orbit around the 
planet, ranging from about 250 to 41,000 
miles from the surface. The Orbiter 
reaches into the outer fringes of the thick 
Venusian atmosphere where it measures 
the interaction between the atmosphere 
and the solar wind, the stream of 
charged particles from the sun. Pioneer 
has found that this interaction is far dif
ferent at Venus than at Earth, mainly 
because Venus lacks a strong magnetic 
field. 

The Orbiter is slowly mapping the sur
face of Venus through the clouds by 
radar, recording only a tiny section of the 
planet each day. So far the topography 
seems fairly similar to Earth's: relatively 
flat; unlike the rough, cratered surfaces 
of the moon and Mars, though previous, 
Earth-based studies of Venus may have 
found volcanoes larger than those on 
Mars and larger than any found on 
Earth. The Orbiter will continue its 
observations for at least a year. 

Five days after the Orbiter pulled in, 
five more probes arrived on a suicide 
mission. They plunged through the 
atmosphere, with nothing to stop them 
from smashing themselves to pieces 
at the surface. Amazingly, one of the 
probes called the Day Probe, survived 
for 67 minutes, in spite of the 850-degree 
temperature and 91 atmospheres of 
pressure. Venus is apparently covered 
with a fine dust, for it took about three 
minutes for it to settle after the Day 
Probe came crashing down at 22 mph. 

The Sounder Probe, the largest of the 
five that entered the atmosphere, landed 
near the equator on the day side. The 
Day Probe landed to the south of the 
Sounder Probe, while the two other 
smaller probes descended on the night 
side of the planet. The Bus, which trans
ported the other probes to Venus, quick-

ly burned to a crisp after taking meas
urements of the upper atmosphere. On 
their hellride down, the probes discov
ered that there are three layers of clouds 
around Venus, starting at about 42 
miles from the surface. 

The first layer is about five miles thick 
and is composed of small ( 1-2 microns in 
diameter) particles of sulfuric acid. A 
200 mph wind whips the clouds around 
the planet in a matter of days. 

The second layer is also five miles 
thick, and is filled with more sulfuric 
acid droplets, unidentified 4-micron 
particles and solid chunks of sulfur about 
10-15 microns in diameter. 

The bottom layer, about two miles 
thick, resembles Earth cloud structures 
more closely than the other layers. It is 
the densest layer, containing still more 
sulfuric acid droplets and liquid and 
solid sulfur particles. 

After the cloud decks, at about 29 
miles, there's a sulfuric acid haze for a 
few hundred meters, and from there on 
down to the surface it's clear sailing, 
with no particles in the air at all. 

The surface, itself, is hot. The sun 
can't be seen, but the sky is about as 
bright as it is on Earth on a cloudy day. 
The light is red and distant shapes are 
distorted by the thickness of the atmos
phere. Mirages are probably a common 
phenomenon. 

The composition of the atmosphere 
has long been suspected to be largely 
carbon dioxide, and indeed it is, about 97 
percent. Other constituents include 
nitrogen: 1-3 percent, helium: 250 parts 
per million (ppm), neon: 6-250 ppm and 
argon: 20-200 ppm. Below the cloud lay
ers there is water vapor: 0.1 to 0.4 per
cent, sulfur dioxide: 240 ppm, and 
oxygen: 60 ppm. Comparing this to 
Earth, Venus has been found to have 
about the same amount of nitrogen 

in the atmosphere and about the same 
amount of carbon dioxide, though 
Earth's carbon dioxide is bound up in 
limestone and other rocks. In concept 
Venus should have as much oxygen as 
Earth has, and NASA scientists believe 
that it is locked in the rocks as carbon 
dioxide is here. So, chemically, at least, 
the term "sister planet" may apply to 
Venus after all. 

And here is where the probes' data 
started fouling up perfectly good theor
ies. It was found that the concentration 
of primordial argon (argon left over from 
when the solar system was formed) was 
much higher on Venus than on Earth. 
Current theories of planetary evolution 
propose that lighter elements (including 
gases such as hydrogen, helium, argon 
and neon) were swept away by the 
strong solar wind of the young sun. 
Therefore, there should be less argon 
present the nearer a planet is to the sun. 
The theory got its first blow below the 
belt when Viking found less argoti on 
Mars than was anticipated, and Pioneer 
Venus played taps for it. 

But theories aren't eternal, and before 
too long another was offered: The light 
gases adhered to dust particles before 
the sun began blossoming into the fiery 
furnace it is today; those dust particles 
then aggregated into rock, which in turn 
became the inner planets. Since the dust 
and rock couldn't be blown away by the 
solar wind, there should be, according to 
the new theory, more argon closer to the 
sun. 

One theory was thrown out, but 
another was vindicated. Carl Sagan has 
been proposing the Runaway Green
house Effect as an explanation for 
Venus' terrible temperatures for anum
ber of years, but the evidence hasn't 
been as solid as would have been liked 
until now. 
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The theory states that while it is easy 
for sunlight to enter the atmosphere and 
warm it up, the atmosphere's structure 
and composition make it difficult for the 
heat to be reradiated into space. It was 
known that the high carbon dioxide 
content would allow retention of much of 
the heat, but not as much as the 850-
degree surface temperature requires. 
The unexpected discovery of 0.1 to 0. 4 
percent water vapor supplied another 
excellent heat trap, as well as the large 
sulfur particles in the clouds. 

Just catching their breath after the 
nearly flawless Pioneer Venus mission, 
planetologists are going to get geared 
up again thi~ March, when the first of 
two Voyager spacecraft makes its closest 
approach on Jupiter. 

Voyager 2 was launched in late 
August, 1977, and Voyager 1 fol1owed 
twelve days later. This seeming incon
sistency was purposely introduced by 
NASA to reduce confusion later, because 
Voyager 1 is traveling a faster trajectory 
and will reach Jupiter first. 

Imaging of the giant planet has al
ready begun. As early as this January 
Voyager 1 was sending back photos 
superior to those that can be taken from 
the best Earth -bound telescopes. Al
ready differences have been noted in 
Jupiter's appearance since the Pioneer 
11 mission in 1974. The Great Red Spot 
has lost some of its bright color, and sev
eral multicolored bands in the northern 
hemisphere have been replaced by one 
large, white band. New cloud structures 
have also been observed. 

Voyager 1 will provide us with high
resolution photographs of Jupiter and its 
four Galilean satellites: Io, Europa, 
Ganymede and Callisto. The craft will 
pass within 15,000 miles of Io, the third 
largest moon, take some shots of the 
other moons, and then, propelled by 
Jupiter's enormous gravity, will shoot 
off to an encounter with Saturn in the fall 
of 1980. 

Io is of particular interest to scientists 
because of its strange relationships with 
Jupiter. At a distance of only 260,000 
miles, it is continuously bathed by high
energy particles caught in Jupiter's in
tense magnetic fields. Last year it was 
discovered that there are visible douds 
of sodium around Io. This year scientists 
found a cloud of sulfur centered about 
Io 's orbit. The moon also plays tricks 
with the radio emissions from the parent 
planet. 

Voyager 1 will come within 175,000 
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Jupiter with its satellite, Callisto. (From Pioneer 11) 

miles of the Jovian surface, but Voyager 
2, to arrive at Jupiter on July 10, 1979, is 
going to play it safe. To avoid the beat
ing from the radiation that Voyager 1 will 
take, Voyager 2 will only come within 
nine Jupiter radii-400,000 miles. Voy
ager 2 needs to tread softly if it expects 
to make it all the way to Uranus in 1986 
(after its meeting with Saturn in August, 
1981), an option scientists would greatly 
like to exercise in view of the recent 
discovery that Uranus, like Saturn, also 
has rings. 

There is the slightest chance that 
Voyager 2 may make it to Neptune as 
well, but NASA officials express doubt 
about this. For the Uranus option they 
are already hoping the craft will survive 
nearly ten years-another billion miles 
may be too much to ask. 

Voyager's television cameras aren't 
the only instruments aboard the craft. 
There are several planetary as well as 
interplanetary experiments, such as the 
cosmic ray flux experiment, the magnet
ic fields experiment, the plasma experi
ment (for investigating the solar wind 
and the clouds around Io) and others. 
Many of these experiments play a dual 
role in examining the planets and the 
space between them. 

Like their predecessors Pioneers 11 
and 10, the Voyager spacecraft will carry 
artifacts, which, if by the slimmest 
chance are found by an alien race, will 
tell that race something about Earth and 
its inhabitants. 

The Pioneer plaques, suggested by 
Carl Sagan of Cornell University, depict 
male and female forms against the back
ground of the spacecraft and a map 
showing the distances from the sun to 
several variable stars. 

For Voyager, however, Dr. Sagan 
came up with a much more imaginative 
idea: a phonograph record. 

The record, made of copper and en
cased in aluminum, comes complete 
with stylus and directions. There is 
about 90 minutes of music, ranging from 
Bach to Stravinsky to Indian ragas to 
Japanese Skakuhachi and Chuck Berry. 
There are spoken greetings in 60 lang
uages and an address from Kurt Wald
heim, Secretary General of the United 
Nations. Also included are 115 photo
graphs and diagrams (recorded in analog 
form) depicting Earth's place in the 
galaxy, the Earth itself, people perform
ing various tasks and descriptions of 
DNA, among other things. 

If the beings who find the disk are 
visually or aurally oriented we could be 
expecting visitors in the next 40,000 
years when the craft will pass within 
one light year of a star. The chances of 
it happening are virtually nil, Sagan 
points out, but why not try? Since the 
Voyagers will be traveling at only 10.6 
miles per second the craft will make 
comparatively close approaches on other 
stars in 147,000 and 525,000 years. 

Beating Voyager 1 by almost a year, 
Pioneer 11 will make its closest encount
er with Saturn early this September. 
There was a bit of controversy in Nov
ember, 1977, when NASA had to decide 
whether to send the spacecraft inside 
the rings, possibly through the newly
discovered Dring, or to send it outside 
the ring system complete. The senior 
scientists of the mission wanted to go 
along the inside track, but the bigwigs 
wanted to make sure that Pioneer could 
provide reconnaissance for the Voyager 



spacecraft and decided against risking 
a collision with particles inside the rings. 
Hence, Pioneer will travel outside the 
rings. 

Besides photographing the rings that 
adorn the planet, Pioneer will take a 
close look at Saturn's largest moon, 
Titan. Titan is actually larger than the 
planet Mercury, though less massive. 
The interesting thing about Titan is that 
scientists consider it to be one of the 
likeliest places for life in the solar 
system. It is a better candidate, in fact, 
than Mars is. 

The reason for this is that Titan has 
been shown to have an atmosphere, 
probably thicker than Mars', and prob
ably containing many organic com
pounds which could form the basis for 
life. 

NASA has been hit like any other gov
ernment agency by budgetary con
straints, and has been hesitant to em
bark on new missions. But there are a 
few interesting projects up the line. 

Project Galileo-once known as the 
Jupiter Orbiter Probe-is scheduled to 
be launched by the space shuttle in 
January, 1982. It will arrive sometime in 
1985 and assume orbit around Jupiter 
that will be altered several times by the 
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gravity of Ganymede to afford as many 
viewing angles of the planet as possible. 
Fifty-six days before encounter, an 
atmospheric probe will be launched 
from the main spacecraft. This probe will 
penetrate to a depth of about ten atmos
pheres pressure, taking samples all the 
way down. 

The Galileo Orbiter will be operational 
for at least 20 months and will take 
advantage of the latest advances in 
technology: the television vidicon tubes 
used on Pioneer and Voyager will be 
replaced by solid-state charged-coupled 
devices (CCS's). 

The Solar Polar mission, proposed to 
Congress last year, would be launched 
by the space shuttle in 1983. It would be 
a double-value mission, investigating 
both the sun and Jupiter. The craft 
would set out on a trajectory toward 
Jupiter, swing around the planet by the 
gravitational slingshot effect, and head 
out of the ecliptic plane of the solar 
system so that we can view the sun from 
"overhead." NASA envisions it as a 
two-spacecraft mission as well; one 
·would go to the north pole of the sun, the 
other to the south. The European Space 
Agency has committed $100 million to 
the endeavor already. NASA is waiting 
for the word from Congress. 
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After Viking's successes on Mars, 
President Carter was quick to supply 
funding to NASA to investigate the 
possibility of a follow-up mission, 
possibly including a rover that would 
travel across the Martian surface to carry 
out the search for life in more than one 
place. 

Because of the sheer distance in
volved, the rover would have to have its 
own brand of intelligence to keep itself 
out of trouble; it could take up to 40 min
utes for the rover to receive commands 
from Earth should it run into anything 
unexpected. Such a mission would cost 
about 600 million in 1978 dollars for a 
1983launch. 

Compared with the 1979 U.S. Defense 
or Health, Education and Welfare 
Department budget it seems a drop in 
the bucket, but still, it is a lot of money 
and Congress looks dimly upon such 
"frivolities." 

We haven't yet begun to realize the 
benefits of the knowledge gained from 
our interplanetary exploration, and like 
all matters concerning so-called abstract 
knowledge it is difficult to demonstrate 
this exploration's near-term utility. But 
one day, though, when Earth is filled to 
the brim with its screaming populations, 
we will be able to-and obliged to
follow our creations to the planets. 

606 24th Ave. S. 341-2194 
DINKYTOWN OFFICE In The Chateau: 
42513th AvenueS. E. 379-1286 

Member: FDIC 
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By Kathy Badger 

The 36th biennial Alpha Rho Chi 
(APX) national convention was held in 
Minneapolis this year Jan. 3-8, hosted 
by the University of Minnesota chapter. 
Student and Alumni architecture dele
gates from 10 universities as far away as 
the U. of _Southern California, Virginia 
Polytechnic Institute and Penn State U. 
attended. 

Along with the national meeting, the 
convention consisted of sight-seeing 
trips through the Twin Cities area; work
shops at the Alpha Rho Chi house; 
speeches by_Ralph Rapson, Dean of the 
School of Architecture, and Saul Smiley, 
regional director of the American Insti
tute of Architects (AlA); and a banquet 
at the Alumni Room atop the_ IDS 
Building with guest speaker Dr. Richard 
Buckminster Fuller. 

As a national fraternity, Alpha Rho 
Chi has been having trouble keeping up 
membership and, as a consequence, 
enthusiasm. According tp Bob Lund, 
vice president of the local chapter, arc hi
tects are very individualistic people and 
it is difficult to get them to join and be 
active in an organization. The main ob
jective of the convention was to decide 
whether or not a professional architect
ural society is worthwhile. Alpha Rho 
Chi first began in 1914 as a joint fratern
ity of the U. of Michigan and the U. of 
lllinois. 
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Buckminster Fuller 
On Thursday night of the week -long 

meeting Master Architect Buckminster 
Fuller followed the banquet with a 
innovative slide show and speech to 
inspire the present and future architects. 

Eighty-four-year-old "Bucky" has 
been around the world 44 times, is 
famous for his geodesic domes, of 
which there are over 100,000 in 100 
countries, holds 26 patents, and has re
cently designed three airports in India 
currently under construction. 

After pointing out that humans are the 
only living organisms on Earth with a 
mind that is capable of reasoning, 
Fuller, in his speech, proposed that 
humans must have some purpose in 
the universe-a purpose which involves 
using the mind to discover relationships 
between complex systems which will 
eventually lead to the discovery of a 
design in the universe. 

This special, unique mind was de
signed to learn by trial and error and 
thereby has a very inventive memory. 
Fuller said the world was separated by 
continents in the beginning of time so 
that humans of different regions could 
learn separate lessons. Now, with ad
vanced technology, the world is being 
integrated so that men can learn from 
each other. 

Fuller believes that the inventiveness 
of man is brought more into play where 
greater variations in weather occur. 

Photos/ Dave Bissonnette, Glenn Flekke 

What man invents for one season will 
not necessarily work in another, there
fore he must invent something new. It 
is the adaptability of man that has 
caused such an acceleration of science 
against time in the past century. 

With a slide, Fuller illustrated this 
acderation. There have been three steps 
of technical advancement that allow man 
to go around the Earth. The ·first was the 
wooden ship which advanced to the steel 
steamship, then the steel airplane and 
now the steel rocket. The time between 
each of these inventions decreased just 
as the time it takes for each of these to go 
around the world decreased. If man 
keeps up in the same manner, by 1985 
man should be able to circle the Earth 
with the speed of a radio wave. 

Fuller also pointed out the enor
mous responsibility of architects to 
create a _design revolution which will 
pull mankind out of a rut where human-



From left: Bob Lund, vice president of local chapter of Alpha Rho Chi; Ralph Rapson, 
dean, School of Architecture; S.C. Smiley, architect and former U. of M. student. 

ity is so highly specialized that it is help
less. 

Alpha Rho Chi, he said, is an organi
zation of high intellect looking for prin
ciples to uphold. The members should 
spend their years gaining information 
so that technology will not be slowed 
down by the unwillingness of society to 
change to new and better ways. He 
reiterated that man must learn by trial 
and error, but he must also share his 
discoveries in such a way that it will not 
stifle the creativity of others. 

With these facts in mind, the conven
tion continued with apparent new 
enthusiasm. At the national meeting on 
Saturday, almost all motions brought 
forward were passed. The national 
office agreed to hire a professional ad
ministrative consultant to act as_a central 
mailing house for all paperwork. Ronald 
Grogan, an alumni ft_om the U. of 
Houston, was elected national 
secretary and Charles Weaver, an 

alumnus from Penn State, was elected 
national treasurer. Members agreed on a 
special national meeting next year to 
discuss national finances. 

The day before, Dean Ralph Rapson 
welcomed delegates to the university, 
giving a brief history of the School of 
Architecture. Saul Smiley, regional 
director of the AlA followed, reminding 
those present that learning and edu
cation continue even outside the class
room. He also encouraged all architects 
to make themselves more public and 
better identified so that the public may 
better develop its idea of what being an 
architect actually involves. 

To help promote this idea, one of the 
workshops on Friday, titled Career 
Options, was presented by a three
member panel from the AlA. 

Peter Rand from Setter, Leach and 
Lindstrom; Bob Larson from Snow, Lar
son, Inc.; and John Alberse from Rauen
horst Corp. led the panel to discuss 

We are looking forward to 
a stronger future of trying 

to pull together in a group of 
one of the most 

individualistic types of 
people, the Architects .. 

specialties and options in the profession
al field of architecture, including first
hand information about their own 
involvement in sales, construction 
materials and traditional structural 
design and coordination. 

Although Alpha Rho Chi is labeled a 
fraternity, there are many female 
members nationwide. 

Because APX is a professional organi
zation, it is concerned with the moral 
support and education of its members. 
This year's national convention, with the 
theme of "At the Crossroads," was 
concerned with bringing the members of 
the fraternity closer together so that they 
could share in experiences and know
ledge. After the convention, Vice Pres
ident Bob Lund said he felt the "dele
gates left with a lot of enthusiasm and 
spirit. We are looking forward to a 
stronger future of trying to pull together 
in a group of one of the most individual
istic types of people, the Architects." 
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By Mary Jo Hannasch 

What do seasickness, a class presi
dency, a science-education philosophy 
and plans for I. T. have in common? Thev 
are all aspects and common experience~ 
encompassed in the multi-faceted Dr. 
Roger W. Staehle, incoming dean of I.T. 

Staehle, a man of considerable depth, 
arrives in Minnesota to assume his 
responsibilities as dean Feb. 1; acting 
Dean Walter Johnson leaves the office to 
return to teaching and research in the 
Department of Physics. 

"I'm looking forward to coming to 
Minnesota," said Staehle during a recent 
telephone interview. "It is a beautiful 
state. But what is attractive is the peo
ple. They are energetic, work -ethic
oriented and people-oriented. One of mv 
major reasons for coming to Minnesota 
is because Minnesota is a very people
oriented state. It is a place where people 
are dedicated to the development of 
people." 

To anyone not acquainted with 
Staehle, he brings with him a prestigious 
scholastic record. He attended Ohio 
State University where he received both 
Bachelor of Science and Master of 
Science degrees in Metallurgical Engin
eering. While he was a student in the 
College of Engineering at Ohio State, he 

Photos/Glenn Flekke was active in many areas, including 
president of his senior class, editor of 
The Ohio State Engineer (Ohio State's 
equivalent of Technolog), president of 
his social fraternity, co-chairman of Tex
nikoi (an organization similar to Plum
bob), and a director of the orientation 
program. 

Since Staehle went through college on 
a Naval ROTC scholarship, he spent four 
years in the Navy following graduation. 
During this time he was a reactor en
gineering officer, jointly with the Bureau 
of Ships and the Atomic Energy Com
mission. 

"Since I tended to get terribly sea
sick," confided Staehle, "I said that I 
didn't want to be unpatriotic, but on the 
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other hand, I wouldn't mind a desk job." 
This is one of the reasons that he then 
gained experience as a staff member for 
an admiral in Washington, D. C. 

After four years in the Navy, Staehle 
returned to Ohio State on a fellowship 
sponsored by the International Nickel 
Co. after receiving his Ph.D. in Metal
lurgical Engineering and stayed on as a 
professor. 

Staehle's ideas for education and, in
deed, a majority of his plans for I. T., 
stem from his basic philosphy, which 
links technology to society. 

Staehle explained this by saying, 
"In the last 100 years the world has built 
a technology that has enabled us to go 
to the moon, around Venus, and to travel 
around the universe. This is essentially 
the realization of the 'genie, ' such as 
found in Aladdin's world where the 
genie could do anything. We have 
achieved in a very short time a tremen
do us material capacity. 

"The real issue of today is not expand
ing the capacity, but who controls the 
genie. Essentially, science and technol
ogy have built a great instrumentality, 
but we haven't done much for the build
ing of man. This is the central issue 
today in education. It is not the instru 1 

mentality that is important but the com
petence of the people. 

"The place I put my major emphasis 
is on those things which help the stu
dents build competence and the capacity 
to be their own person. They should be 
able to handle their own affairs, and not 
drink from the public faucet as if every
thing is owed to them." 

In order to achieve the goal of his 
philosophy, Staehle hopes to instigate 
some innovative educational programs. 
In reality this involves rebuilding 
II an educational program whereby the 
students could learn to write, speak, 
and think in ways that free them from 
having to function as a robot in some
body else's organization. 11 

"I expect to do this in a variety of 
ways. One way is instituting more 
emphasis on writing and how it fits in a 
sociological background, and teaching 
the technical society to meet the needs of 
the world. For example, it will be like 
the program I started at Ohio State 
where the students in my classes did 
both writing and technical work. They 
wrote papers every week, and the papers 
were critiqued by both me and the Eng
lish department. In the process of doing 
this, they not only vastly improved their 
capacity to write, but also their capacity 
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to think logically, and their capacity to 
recognize the social significance of tech
nical issues." 

Staehle visualized not only students 
but also faculty involved in this plan to 
change educational goals. "We really 
don't teach students to write, speak, or 
think beyond the immediate solution of a 
technical problem. What we need to do 
is to change our point of view and change 
from a closed form of education," con
tinued Staehle. "I would like to see more 
one-on-one time between students and 
faculty in the writing and analysis of 
technical problems that also have social 
significance.'~ 

Social awareness is a significant 
part of Staehle's philosophy, and plays 
an integral part in how he interprets 
the role of engineers in society. "En
gineers have no basis for existence with-

J '' 
By Hap Atwood 

While the search committee has 
been looking for a new dean for the 
Institute of Technology this past year, 
Prof. Walter Johnson has been acting 
dean for I.T. since Noy_ember, 1977. 

A professor of physics, Johnson has 
seen_his role over the past year as one 
of "keeping my finger in the dike." 
He went on to _explain that "An 
interim position like this one doesn't 
really have the power behind it that a 
regular de_anship would. I've been 
trying to keep things in order until 
they can find a new dean." 

Johnson said that the search com
mittee's choice of Dr. Roger Staehle 
to be the new dean of I.T. is a good 

one. "He is an interesting man and 
has been very helpful _to me during 
the transition. I think he has the 
potential for being an excellent 
dean." 

Johnson talked about some of the 
problems Staehle wiJl have to face 
when he assumes office this month: 

"Probably the major problem we 
have to face is increasing enroll
ment in I.T. We've not had the re
sources to maintain the quality of 
education we'd like to. We're probab
ly the only school at the University 
worried about increased enrollment. 
Everyone else's (enrollment) is de
creasing. 

"Of course then there is the enroll
ment -related problem of obsolete 

out the presence of social problems, 11 

Staehle said thoughtfully. ''The whole 
purpose of technical work should be to 
meet the needs of the people. There is 
a constant feedback between technology 
and the political world." 

Surprisingly, Staehle does not per
ceive technology as an entity having a 
relevance by itself. He expanded this 
concept, summarizing that "technology 
has relevance only because it has a 
resolution to a problem. Science has no 
value by itself but as it helps people 
understand who they are, what their 
origins are, and how they relate to a 
universal law. Unless put into social con
text they (people) have no meaning. II 

Encompassing this philosophy in pro
grams is only a part of the plans that 
Staehle has as incoming dean of I. T. 
"My consuming interest for the moment 
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facilities. We're lobbying in the legis
lature, with the help of our advisory 
council made up of representatives 
of some 30 businesses around the 
state, for a new Civil and Mineral 
Engineering building to help combat 
this problem." 

Johnson said that Staehle would 
also have to deal with LT.'s relation
ship with business. "The area of con
tact with the outside community is 
not strong enough yet. "The I.T. 
Alumni Society and the advisory 
council are helping quite a bit in this 
area already." 

Besides the day to day office duties 
Staehle will have to deal with, John
son said he would like to see the 
dean's office become more accessible 
to students. "I deal most strongly with 
department heads. I don't very:_ often 
deal with students. I think Mr. 
Staehle has recognized this problem 
and he may add another Associate 
Dean's position to remedy the situa
tion." 

Dean Johnson will be returning 
to his first love-teaching physics
this Spring. "I was an Associate Dean 
for six years before this job. That was 
nice because I could devide my time 
between the administration and work
ing with my grad students. But since 
I've been acting dean I haven't had 
time fot physics and I'm starting to 
lose touch. It will be nice to get back." 
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is the hope to improve programs, build 
buildings, make a better connection be
tween LT. and the Minnesota industry 
and the other colleges in the University 
and build I. T. into a major technology 
center of the Midwest." 

Evident throughout the conversation 
was Staehle's concern for improving 
I. T. 's relationship with industry. He felt 
that this would help upgrade educational 
opportunities for the students, increase 
research for industry and aid Minne
sota's economy. 

"Minnesota is not a state of vast re
sources. Minnesota's economical system 
is dependent on high technology in
dustry for survival. We have, therefore, 
to improve and maintain the climate for 
high technology industry and also make 
it a desirable place to live and operate a 
business. 

"Obviously, I.T. can't solve all these 
problems, but business tends to go 
where the brain power is. My objective, 
then, is to build I.T. further to where it 
will be extremely attractive for business
es to come to Minnesota because of the 
available brain power for high technol
ogy industry. I think that I. T. can play a 
major role in advancing Minnesota's 
economy." 

In accordance with this idea, Staehle 
envisions this: "I see three main things 
that we have to do to build a strong I. T. 
One is to keep· attracting and maintain
ing a good faculty, the second is to have 
a substantial building program that will 
modernize and expand facilities. And the 
third is to arrange for state support of 
some program of research that will be 
attractive for the industry to supple
ment, too." 

Revealing his reasoning in depth, 
Staehle explained step one of his plan. 
"With a good faculty you will attract 
good students. It should be observed 
that students tend to stay in the state 
where they have been educated. They 
will then form businesses themselves 
and attract other businesses here." 

The second step concerns some chal
lenging concepts about the actual 
physical presence of I. T. This building 
plan would affect virtually all areas of 
I.T. As Staehle views it, building is the 
direct result of the drive to meet two 
specific objectives. 

"One is to modernize the facilities so 
we can conduct the type of high tech
nology research that industry depends 
upon. A second objective, and certain
ly one of the most important, is to pro
mote more interaction among the stu-

Texas In 

Ret. 60.00 MSA46.83 

OUR PRICES 
Retail MSA 

Tl25 32.95 25.75 
Tl40 24.95 19.52 
Tl50 40.00 31.25 
Tl55 50.00 38.94 
Tl58 124.95 98.15 
Tl59 299.95 236.00 
PC100C 199.95 158.50 
Programmer 60.00 47.30 

MSA Student Store Open Mon-Fri 8-7 Open Sat 11-4 
Non-profit, student owned 
located_g_Iound floor Coffman Union 

I. 
I I 

ARCHITECTS 
Triangle offers housing, fellowship and scholarship for 

men in I.T. We participate in social events, intramural sports 
and I.T. student organizations such as I.T. Student Board, 
Plumb Bob and Tau Beta Pi. Sound good? Call 331-7969, or 
stop by 521 12th Ave. S.E. for a look around. 
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dents. 
"One of the problems within I.T. is the 

general lack of peer interaction. We 
would like to find a way to construct a 
unit which is 1 I. T. 1 

, so the students 
would interact with each other and with 
the faculty more. Instead of individual 
buildings, I would like a single integrat
ed presence where the entire I. T. could 
be gotten to easily. 

"For example, a place which would 
give an interaction with people in all 
departments and all disciplines. It would 
contain places where students could 
stop, talk, eat and work on projects." 

These buildings would serve also as 
an opportunity to further the public's 
information of the current advancements 
in modern science. "We want to attract 
the people of Minnesota to visit these 
buildings to get a true image of science 
and technology. We would do this by 
having displays and exhibits." 

Currently, the largest stumbling 
blocks to accomplishing this are archi
tectural problems, and more important
ly, funding for this massive program. 
However, Staehle has a very optimistic 
outlook for finding monetary help from 
the legislature and from private in
dustry. 

"It is essentially an investment in 
buildings which would represent Minne
sota's future," analyzed Staehle. "Hope
fully, it would be a joint venture between 
industry and the people of the state." 

Step three stresses the importance of 
increasing state funds for research. "We 
need to substantially increase the state 
support of research within I. T. because 
the research would be a main agent for 
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ab utI~ tud nt 
u? 

Check out the Book Exchange 
Looking for a book? Want to sell a 

book? Try the I.T. Book Exchange 
Board. Instructions are posted next to 
the board located just outside 

5 Lind Hall 

J cts for y 
Having problems in I. T.? 

If you have complaints, suggestions 
or any other input about I.T., contact I.T. 
Student Board members In person, 
attend Board meetings, or write your 
complaints out on sheets provided by 
the Board in room 305 Aero Eng. 

The I.T. Student Board meets Thursdays at 1:15 p.m. in 305 Aero 
Eng. Watch for career seminars, the Outstanding Teacher Award 
and meeting the new dean. 

sponsored by the I. T. Student Board 



attracting industry. 
"Virtually all the research that is 

supported in I.T. is supported by the fed
eral government. Since it is important 
for the state to attract industry, it will 
have to make some investment in re
search in those areas which will attract 
industry to Minnesota." 

In order to obtain funding for this re
search, Staehle will first try to identify 
the areas of major strength in I. T. For 
example, he mentioned that on the 
faculty we have. 15 people who are 
specialists in surfaces. He estimated 
that I. T. has at least 15 such areas of 
strength, and research would organize 
these groups. 

"It would be to the advantage of the 
state to add money to these areas be
cause this would make it attractive to in
dustry. This is what I would like to sug
gest to the legislature. What we would 
need, in simple terms, is equipment, 
technicians to operate the equipment 
and a few more fulltime people to help 
carry on this extended research." 

Organizational problems with the 
research would partly be resolved by his 
idea of forming "centers" for each area. 
"I would like to have centers of research 
such as a center for surface science." 

Just as money presents a problem for 
the proposed plans, budgeting is usually 
a large concern of deans. One way to 
readjust funding so as to relieve budget
ary problems is the program of retrench
ment and reallocation organized by 
University President C. Peter Magrath 
and Vice President Henry Koffler. 
Staehle expressed hope that "I.T. will 
benefit from this type of program." 

In Staehle's philosophy, communica
tion is a key component. "I have already 
asked the assistant dean to find ways 
to set up regular interactions between 
me and the students. I want to make it 
possible that the students have a regular 
basis for access. They should feel free 
to let me know when they want to talk." 

Predictably, Staehle sees the need to 
increase communication with industry 
as well. "There are many ways of im
proving communications with industry. 
First, I would like to start an LT. maga
zine which would go to all the industries 
and to the legislators. This magazine 
would do three things: It would talk 
about our faculty-who they are, what 
they can do and their achievements. 
It would emphasize the integration of 
I. T. into areas of research through areas 
adjoining us in research. And third, it 

If so, we would like to offer you a chance to look at several career 
opportunities available now for 1979 graduates. 

We are a leader in space technology and work with the latest 
technical equipment available. If you're looking for a chance to be apart 
of a dynamic organization, let us look at your credentials and show you 
several positions you are qualified for. 

Here are just a few of the benefits we offer: 
1) 30 days paid vacation 
2) Free medical & dental care 
3) A chance to advance your education 
4) Several other benefits for you to look at. 
Step into the future with us the United States Air Force. 

For more information about A Great Way of Life call Tom Crandall at 
331Q1880 or Dave O'Connell at 726--9374 

A great way of life. 

would show how technology is relevant 
to the present needs of man. 

"Besides this, I plan to visit all of the 
industries that are on our advisory com
mittee before the end of June to tell 
them more about I. T. and the plans for 
the future." 

Although Staehle has been shuttling 
between Ohio, Washington, D.C., and 
Minnesota, in recent months he has had 
time to see the University and form some 
opinions about the people within I. T., 
and the people within the University ad
ministration. His positive enthusiasm 
sparkled throughout the conversation. 

"The faculty of I. T. is an enormously 
competent group," observed Staehle. 
"There are, among the faculty here in 
Minnesota, some genuine super stars. 
Another point to be made is that we have 
an outstanding university administra
tion. 

This enthusiasm even allows him to 
view any upcoming problems with cheer
fulness. "I really don't see any problems 
that can't be solved by a certain amount 
of effort. The largest problem will be 
finding enough hours in a day." 
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ByBmceKvam 

Watching the cost of living rise has 
been a real bore for me, but recently I 
was shaken violently out of my stupor. 
Last month I shelled out $4.00 for the 
privilege of seeing Superman: the movie 
in Dolby Stereo atthe Har Mar. Theater 
in Roseville. Walking out of the theater 
with a noticeably thinner wallet, I wasn't 
sure whether I liked the movie because 
it was truly good or because I didn't 
want to admit that I had blown four 
bucks on a lousy flick. 

Superman is the biography of a Kryp
tonian, Kal-El, from his earliest child
hood on his horne_ planet to his rousing 
exploits in the skies of Metropolis. A 
lot of liberty was taken with the plot. 
Many things in the film do not jibe with 
what I remember happening in the comic 
books, but those differences are usually 
minor, and some are necessary for the 
sake of simplicity. 

The movie starts off surrealistically 
with the proceedings of a trial. Jor-El, 
Kal-El's father, is prosecuting three 
criminals who dared try to usurp control 
of the planet Krypton from the elders. 
After they are found guilty, Jor-El 
(Marlon Brando)-discovers- that some
thing horrible is wrong with the planet 
and that it will soon explode. (The 
explanation for why it's going to blow up 
is very flaky, as are all the explanations 
in the film that try to be scientific.) 
Jor-El prepares a spacecraft in which 
his infant son will flee the planet and 
gives him the whole of Kryptonian 
knowledge. Kal-El then is launched 
through space and time toward a small 
planet called Earth. 

This first sequence is very weird. 
Krypton is an alien planet, and the film 
depicts its strangeness quite well. 
While enjoyable footage, some may find 
it tedious. 
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Kal-El is found by kindly Ma and 
Pa Kent, who take him in and raise him 
into a fine young man. What follows is a 
look into the personality of Superman as 
a boy, how he differs from "normal" 
people, and how he feels about it. Films 
are notorious for their lack of character 
development, so the writer and director 
must be lauded for this attempt. But all 
through it I had this feeling of "Well, 
let's get on with it." 

Kal-El, renamed Oark Kent (Chris
topher Reeve) then heads for Metropo
lis, of course, to become the mild-man
nered reporter for the Daily Planet. 
He meets Lois Lane (Margot Kidder) 
and falls almost immediately in love. 

It goes on from there in the best 
comic-book tradition, with Superman 
rescuing Lois from helicopter accidents 
and earthquakes, taking cats out of 
trees and saving California from falling 
into the ocean. 

Superman mixes camp a la Batman 
with overbearing seriousness and silly 
melodrama. I would have been more 
comfortable with a more even tone. 
Some of the intended funny lines don't 
come off through bad acting or writing 
or directing. In the serious parts, like 
when we journey through space with 
Marlon Brando's "profound" narration, 
it gets boring mighty fast. 

The special effects: just okay. The act
ing: generally fair (when the characters 
are cardboard to begin with, what can 
the actors do?), and the oyerall impres
sion: that of the comic book. 

Whatever faults the film has, Super
man has the same excuse Star Wars 
does: it's all for fun. And if two bucks an 
hour for a little fun is worth it to you, go 
see Superman. 



Books, as well as movies, are spiral
ing ever upward in price. The Tower of 
the Elephant, by Robert E. Howard 
(Grosset and Dunlap, 94 pp., $6.95!) 
consists of two long short stories, first 
published in 1933, about Conan the Bar
barian. 

The justification for the high price, 
presumably, are the nine full-color 
paintings by Richard Robertson and the 
book's large seven-by-ten-inch format. 

All in all, the book contains about 
20,000 words of fiction, which, if you're 
a Conan fan, may be of considerable 
interest. The first story, "The Tower of 
the Elephant," describes how Conan 
steals into the impenetrable tower of 
Yara, the evil magician. Braving the 
deadly perils of the inner chambers, 
Conan makes his way into the room 
where Y ara keeps the secret of his 
powers, and-HA! I'm not going to tell 
you what it is. 

The second story, "The God in the 
Bowl," is a quasi -detective story. Conan 
is caught skulking around inside a priv
ate museum by a night watchman who 
has just found his master choked to 
death on the floor. Guess who the police 
are going to blame? But the real killer 
is something so strange .... 

The prose is gushy, filled with lots __ of 
adjectives and the odd grammar typical 
of the pulps of the 1930s, and there is 
plenty of blood and guts. The color paint
ings are inferior in quality, though there 
are one or two likeable ones. For some, 
$6.95 may be well worth reading, but 
for my money, I'd pass it up and see 
Superman. 1. 7375 times. 

At the 1977 Worldcon Larry Niven was 
met with a severe moral dilemma. He 
didn't know whether to reissue a long
out-of-print collection of short stories, 
The Shape of Space, or, since half of 
the stories in the 1969 collection were in 
other in-print anthologies, to leave it 
dead. What he did was the best thing 

possible: he took the unduplicated 
stories and a number of more rec_ent 
works and combined them into a new col
lection called Conve.rgent Series, which 
will appear in March from Del Rey I 
Ballantine (240 pp., $1.95). 

Convergent Series contains a few stor
ies with neat plot ideas. 

For example: 
"Bordered in Black": The hyperdrive 

ship Overooe left for Sirius with two 
pilots, and returned with only one; the 
other was left behind on one of the black
bordered continents of the Earth-like 
planet of the Sirius system. 

"Convergent Series": What do you do 
with a nasty demon once you've sum
moned him? 

"The Deadlier Weapon": Can you 
believe a hitchhiker who pulls a knife 

on you and tells you that everything 
will be okay if you hand over your wal
let-when you just lm.ow he's going to 
kill you anyway? 

There are 21 stories in Convergent 
Series. None of them are placed in 
Known Space, the series which made 
Niven's fame. The older ones are not 
Niven's best, a few them marred by 
Niven's mistaken notion that a habitable 
planet must have a large moon to strip 
away excess atmosphere. One story's 
punchline is based on this premise. 

A couple of the stories aren't even 
science fiction, but then there's nothing 
intrinsically wrong with that. And the 
newer stories, mostly short vignettes, 
lack the touch that Niven has in his long
er pieces: they are all vaguely unsatis
fying. 
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By Dan Freeborn 
In April, 1976, the Urban Mass Trans

portation Administration (UMT A) estab
lished the Downtown People Mover 
(DPM) program to test the validity of 
automated guideway transit in down
town settings. It was also the goal of 
UMT A to establish the Downtown 
People Mover as a means to revitalize 
urban areas. 

Along with St. Paul, Oeveland, Los 
Angeles and Houston were selected 
as D PM sites. 

The DPM is an automatically con
trolled guideway transit system in which 
small electric driven vehicles operate on 
elevated guideways made of concrete 
or steel, depending on the type of 
vehicle employed. The vehicles receive 
power through electrical contacts in the 
guideway and travel at speeds up to 30 
mph. 

A central computer controls the 
switching and spacing of the vehicles 
as they travel along a fixed route. 

The UMT A has stated that the DPM 
system "make use of existing people 
mover technology, with minimum modi
fication to adopt it for urban deploy
ment." Presently, there are no Down-
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town People Mover systems operating 
in U.S. urban areas. 

Although no specific DPM technology 
has been selected for the St. Paul 
system, the planners have defined what 
they call a "baseline system" to be used 
in \Vork on the preliminary design, 
determining environmental impact and 
estimating costs of the system overall. 

Here, the St. Paul system was de
signed to show where potential adverse 
effects could appear. For instance, is the 
system an eyesore? Is it too expensive 
to build? Will it be cost effective once in 
operation? 

According to the baseline proposal, 
the system will be 2.5 miles of double 
lane, 2-way guideway made of concrete 
and shaped like a trough. The guideway 
may or may not have side walls; if it 
does, these walls may incorporate guide 
beams, power rail and control and 
communications wiring. 

Because the concrete trough guideway 
would be an ideal collector of ice and 
snow during cold weather, the guideway 
will require that part of the running 

surface and the power and control rails 
be heated to melt ice that would hinder 
operation of the system. This heating 
would be used only when conditions 
dictate. 

"Snow could be either melted or re
moved by mechanical means," said 
Barry Engen. people mover project 
planner. But critics of the system fear 
that additional maintenance and en gin
eering costs to keep the system oper
ating efficiently in harsh Minnesota 
winters may be a durden on the DPM 
budget; if snow removal provisions are 
not nade the city could end up with a 
wintertime white elephant as vehicles 
short-circuit, stall or quit operating al
together. 

Because the baseline proposal sets 
only general parameters for a DPM tech
nology, detailed guideway characterist
ics will depend on the particular vehicle 
system selected. 

The baseline vehicle will be about 22 
feet long and have a capacity of 33 
people ( 14 seated and 19 standing) and a 
"crush" capacity of 41. The vehicle will 
have rubber tires and small guide wheels 
that bear against a vertical surface along 
the guideway. 

"The vehicles could be linked together 
for high -de_mand peak times," Engen 
said. They could be uncoupled later for 
normal operation. 

There are two prototype station de
signs in the baseline system. One is a 
two-level station which will connect to 
existing skyway pedestrian bridges; 
the other features an independent sta
tion. 

Both stations will have escalators. and 
elevators and will be completely access
ible to the handicapped. For security, 
the stations will use closed circuit tele
vision monitoring. "There may also be 
plainclothes policemen employed for 
additional security at the stations," 
Engen said. 



"At the outset there will be twelve 
stations on the system," Engen said, 
"with an additional station to be built 
later on the Cedar St. bridge over l-94." 

According to the proposal, the capital 
cost estimate to construct the DPM 
system is 90 millio_n dollars. Of this cost, 
the UMT A is to cover 80 percent, the 
Metropolitan Transit Commission, 10 
percent and St. Paul, 10 percent. Engen 
said that because streets and skyway 
bridges are already in place, the city of 
St. Paul's share will be less than a 10 
percent contribution to the_ total. 

minnesota 

Projected operating costs of the 
system total 2.8 million dollars, of which 
SO percent is direct labor costs .. The plan
ners say that this amount will come from 
a combination of fares, advertising 
revenues and revenues from benefiting 
property onwers (downtown businesses), 
the city of St. Paul and the MTC. 

Planners project that the DPM rider
ship will be approximately 45,000 riders 
per day. This estimate is based on addi
tional development and expansion 
planned for the downtown area, and the 
corresponding attraction of people to the 

Applications are now being accepted for two salaried 
positions for 1979-80 work on the Minnesota Tedmolog. 

Individual with strong science and technology background 
to edit twice quarterly issues of magazine. Must possess 
good writing, editing, organizational skills. Journalism, 
graphic art or printing experience helpful. Must be fulltime 
undergraduate student for 1979-80 academic year. 

Individual with accounting or finance experience to handle 
magazine budget, to direct advertising sales and promotion, 
maintain financial records. Sales, bookkeeping experience 
helpful. Knowledge of printing helpful. 

For either position send letter of introduction with resume of 
pertinent journalism or business experience with copy of 
most recent grade transcript to: 

Jon Kavanaugh, editor 
Minnesota Teclmolog 

Rm. 2 Mech. Eng. Bldg. 

area by 1990. Currently, 30,000to 40.000 
pedestrian trips are made daily in this 10 ... 
block area. 

"In our_ estimate of DPM ridership we 
aren't including the number of people 
who will be riding the people mover just 
to see whatit's like," Engen said. 

St. Paul is presently ahead of the other 
cities involved with DPM planning. 
According to the development schedule, 
final design and engineering will _take 
place during 1979-80, construction 
during 1980-82 and public operation by 
late 1983. 
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By Peggy Purcell 
How would you like an all-expense

paid trip to exciting Chicago, San Diego, 
New York or Fishkill? (Well, maybe 
Fishkill isn't exciting, but I had fun 
there.) 

How do you get this fantastic freebie? 
It's just part of the recruitment process 
to give graduating engineers a look at 
the companies that want to hire them. 

If you are a senior this year and have
n't been to the I. T. Placement Office in 
15 Experimental Engineering, you're 
missing your chance to see the country, 
not to mention the promise of a I ucrative 
salary after graduation. 

To start things rolling, file a "College 
Interview Form" at the Placement 
Office. This is a resume of your educa
tion and any work experience. Type it 
neatly: a lot of important business 
people read it. Then run down to the 
office every Friday and sign up for inter
views. There is a good library there full 
of information about each company you 
may want to know about before talking to 
a representative. 

The interviews take place a week or 
two after you sign up for them and every 
company conducts them a little differ
ently. Sometimes the representative 
spends the entire time giving a sales 
pitch about his or her company. Others 
want you to talk about yourself in a more 
or less informal fashion. Some will quiz 
you about your technical knowledge. 
Usually the recruiter does a little of 
everything. 

A warning: they ALWAYS look at the 
grade point average on your resume. 
They also like to hear you describe any 
technical work experience. 

If you don't have any trouble with your 
interviews, the company will call, write 
or telegram an invitation for a plant trip. 
On several I took during the holiday 
break I was wined and dined, learned 
more about the industry, and even got a 
kick out of flying. 
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Travel arrangements are made either 
by you or the company. They expect you 
to fly in the night before the interview, 
spend the next day at the company, and 
fly out that evening. 

Upon arrival you rent a car or take a 
cab, bus or limosine to your hotel (usual
ly a Holiday Inn). The company makes 
arrangements to take you to their plant 
in the morning. 

Some companies do a good job of 
wining and dining you, while others give 
you lunch in the company cafeteria. 
Meal expenses are always reimbursed, 
however. I enjoyed most of my meals 
with company representatives as it pro
vided an informal break from the inter
views. Breakfast is an awkward meal to 

eat with a businessperson since neither 
one knows much about the other just yet. 
And you're still a little sleepy after 
traveling. 

On the morning of your plant tour first 
check out of the motel. If they won't let 
you bill it to the company, pay for your 
room and you will be reimbursed. Make 
sure you take enough cash on your trip, 
since the cost of one night at a motel can 
be as much as $30.00 or more. Then take 
your suitcase along to the plant; they'll 

ave a place to stash it. 
At the plant you will be shuffled from 

one manager to the next throughout the 
day. Each one, you hope, is in charge of 
a job that interests you, but it isn't 
always scheduled that way (One day I 
had to spend an entire afternoon in a 
power system facility, although I'm 
interested in LSI design.) 

The managers interview you in the 
style of the campus interviews, with 
resume and transcript in hand, only in 
a more interesting way. 

Be sure to ask plenty of questions, 
since you have to determine at the end 
of the day which department you most 
want to work for. The people I met were 
always very considerate regarding any 
questions I had. One helpful thing to do 
is to ask to talk with an engineer who 
works under the manager. It gives the 
best indicatiol1 of the situation you will 
be in when you start working. 

By 5:00 you are probably thoroughly 
confused with who said what. Someone 
from the personnel office gives you a 
stack of company brochures and litera
ture about the locality, goes over your 
expenses, and asks for your department 
preferences. (If you don't care to work 
there at all, tell them!) 

Representatives will also want to know 
your expected starting salary at that 
time. 

Then, you fly home and await that 
letter that says, "May we offer employ
ment to you at a starting salary of ... " 



If you're a graduate in AE, CE, EE, ME or 
Computer Science, drop by your campus 
placement office. There's all kinds of infor
mation about The Boeing Company and op
portunities in your specialized field. After 
all, opportunity only 
knocksonce. ~~~~~~ 

An equal opportunity employer. 
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DU£ TO EVER IN
CREASING BUDGET 
CUTS, OLE KNUTSON 

MUST BATTL£ FOR 
HIS JOB 

A&AINST.. 

TECHNOLOG 1979 

How about an "insurance" policy that your science or engineering degree will really be used? It would be 
nice. Especially considering the work you put into such a degree. 

The Air Force will use your talents. We have openings for young men and women majoring in selected sci
ence and engineering academic fields ... like Aeronautical, Aerospace, General and Electrical Engineering, 
Mathematics, Physics and Computer Technology, and many more. 

One way to get into these jobs is through Air Force ROTC. Our AFROTC scholarship can help you finan
cially so you can concentrate on getting your degree. AFROTC is a great opportunity to help yourself through 
college, and the Air Force is a great opportunity to really use what you learn. 

Look into the Air Force ROTC program at 
your campus. It's good insurance. 

Department of Aerospace Studies 
University of Minnesota 

Room 3, Armory 
373-2205. 



Photographic 
Development 
Engineer 

You're right if you said all of them. 
And you're right again if you conclude 
that Kodak offers a wide choice of ca
reer paths for individuals with strong 
technical skills. So it shouldn't be a 
surprise that ourtop management team 
is predominantly individuals with en
gineering backgrounds. At Kodak 
p!ants in Windsor, Colo.; Rochester, 
N.Y.; Kingsport, Tenn.; and Longview, 
'Thx., you'll find chemical engineers in 
hard hats performing vital production 
staff functions and others deeply in
volved in design and development. 
Other chemical engineers are more of
ten in business suits, calling on cus
tomers all over the country as Techni
cal Sales Representatives. And some 
don't stray too far away from the satis
factions they find in the research labs. 
Incidentally, it would be very easy to 
find this kind of occupational variety 
among mechanical, industrial, or elec
trical engineers at Kodak. 

Some of the members of this group 
found a bachelor's degree was all that 
was needed to prepare them for a chal-

Assistant Vice President 
of Kodak and Assistant 
General Manager of 
Kodak Park Division 

Research 
Scientist 

lenging job. Other positions are better 
suited for someone who has completed 
a master's degree. If you prefer to work 
now and study later, the Kodak Educa
tional Aid Program offers opportuni
ties for full- or part-time learning. Those 
bent on a career in research usually 
apply to us with Ph.D in hand. 

At Kodak, the emphasis is on tech
nical innovation as a blueprint for 
keeping pace with our changing world. 
It's taken us-anditcan take you-far 
from our photographic origins. For ex
ample, our basic expertise in photo
graphic emulsion coating was the 
springboard to the development of a 
new clinical blood analysis system for 
health care. Our need for chemicals in 
photographic manufacturing led to 
the development of a multiplicity of 
products including fibers, textiles, and 
dyes for apparel and home furnish
ings. And our imaging abilities gave 
us an opportunity to make and market 
q!lality business equipment like mic:ro
filmers and copier-duplicators. 

When a company is open to new 

directions, the people who work for it 
should expect changing horizons in 
their individual roles as well. Where 
the future can take you at Kodak de
pends on a lot of things-like personal 
preferences, performance on the job, 
and available openings. What we can 
promise is the opportunity to explore 
many conventional engineering choices 
plus a lot of other vital professional 
options. 

Begin by contacting Business and 
Technical Personnel, Eastman Kodak 
Company, Rochester, N.Y. 14650. 

An equal-opportunity employer (f/m) manufac
turing photo~aphic products, fibers, p!astics, and 
chemicals With plants in Rochester, N.Y.; Kings
portl Tenn;, Windsor, Colo.; Longview, Tex.; Co
lumoia, S.v.; Batesville, Ark.; and sales offices 
throughout the U.S.A. 

©Eastman Kodak Company, 1978 



We're looking for people who are looking 
for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right frorn the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent exan1ples of jobs 
handled by new GE engineers: 
1. Clw 1·les P. Aerospace systerns 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. Nanna L. Stean1-turbine manu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systems 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5. NIelD. Field engineering. Appraisal 
load testing of low and mediurn-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that -like you -real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career. You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to 1natch the glow you feel 
whenyou.make an important 
contnbutwn. 

You can n1ake your contl'ibution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 

CHE~~STIY LIBRARY 
,,,~~V4!rte& .. 

CAMPUS 

If you like the kind of challe,nge 
and responsibility that GE offers, we'd 
like to hear fron1 you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Con1n1unications, WID, Fairfield, 

Connecticut 06431. 

Progress fm· People 

ELECTRIC 
An Equal Opportunity Employer 
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If you want to get into nuclear engineering, start by getting into the Nuclear Navy. 
The Navy operates more than half the reactors in America. Our nuclear training is 

the most comprehensive. You start by earning your commission as a Navy Officer. Then we give 
you a year of advanced nuclear training. During your career, you'll get practical, hands-on 
experience with our nuclear powered fleet. 

If that sounds like the kind of responsibility you're looking for, speak to: 

Call Dave Storer at 335-3628 or see him in. the IT Placement Office. 



• 
It might surprise you, but Hughes doesn't make aircraft. What we do has been 
expressed nicely by our Chairman of the Board, Dr. Allen E. Puckett: 
'We're involved in a wide range of communications technologies, making 
sensors that operate on all parts of the electronic spectrum, and computers 
and signal processors that issue commands or store and present data. 
In the midst of the dramatic electronic information explosion, Hughes 
is putting data sensing, communications and data processing 
advances to work for people like you and me." 

If you're an EE, ME, AE, IE, Physics, Material Science or 
Computer Science major, you could become part of this 
exciting and challenging commitment. You could become 
involved in aerospace, ground systems, industrial electronics, 
space and communications and research. And don't 
worry about getting lost- at Hughes, we work in small 
groups where individual initiative is valued highly. 

Hughes - for all the right reasons. For details on 
our opportunities, contact your placement office, 
or write: Manager, College Relations, 
Hughes Aircraft Company, 
P.O. Box 90515, Bldg. 100/445, 
Los Angeles, CA 90009. 

r------------------, 
I I 
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L------------------J Creating a new world with electronics 
An equal opportunity employer, MIFIHC 

U S Cit1zensh1p requ~red 

, 
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Science fiction. Call it a laughable product of some writer's wildest imaginary impulses, 
or, a careful, believable prediction of future technology at work, science fiction is destined to be a 
part of our literary tradition well into the next century and beyond. Placing a good deal of faith in 
the latter concept-believability-we present this special science fiction issue. 

In addition to the three winners and honorable mention of the Technolog Annual Science 
Fiction Writing Contest, we offer several views of sf past, present and future, designed, we 
hope, to broaden every reader's view of the medium's involvement and impact on our world. 

Lee Pelton's hope for science fiction, based on extensive reading and sf history, is pre
sented in "Once and Future SF." Bruce Kvam's hope lies with science fiction to broaden per
spectives on the superfast development of technology in our society, perhaps a way to help 
explain and_dig out of the "Hole Phenomenon." If computers are your intrique, don't miss James 
Moen's look at the artificially intelligent beings which affect both real life and sf. He suggests 
that computers may be "Dumb in Fact, Smart in Fiction." Hollywood, too, has contributed its 
share to the development and promption of sf in film. S .H. Rosenzweig explains how sequels and 
remakes of recent extravaganzas like Star Wars and Invasion of the Body Snatchers may be 
netting the biggest of sf profits. Special thanks to Bruce Kvam for editorial guidance with the 
issue. 

But, while the focus of this issue is, indeed, science fiction, we can't help but acknow
ledge an important astronomical event-the last total eclipse of the sun, seen Feb. 26 as this 
Technolog went to press. Mike Dorn' s cover depicts the beginning of the 90 percent expected 
coverage for Twin Cities residents; watch our next issue for a special article on the eclipse, 
including photos and commentary from various vantage points along the United States
Canadian border. 

And while your're thinking about the sun, don't forget to check out John Bartelt's 
presentation of "The Solar Neutrino Problem or What's SNU?" 

If you're already tired of waiting for the next solar eclipse, scheduled for 2017, finish the 
issue with the exciting conclusion to "Samurai T .A.," brought to you by Steve Smith. 
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Mon., Feb. 26 marked the last total 
eclipse of the sun visible by Americans 
this century. Minnesotans near the 
Canadian border expected a 98 percent 
coverage as the moon passed in front of 
the sun during the morning hours. Twin 
Cities residents expected about a 90 per
cent coverage. The Spring I issue of 
Technolog will feature a special article 
about the eclipse, including photos from 
various points along the eclipse coverage 
route. 
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If you're a graduate in AE, CE, EE, ME or 
Computer Science, drop by your campus 
placement office. There's all kinds of infor
mation about The Boeing Company and op
portunities in your specialized field. After 
all, opportunity only 
knocks once. 

An equal opportunity employer. 



Minicon Convention 
Minicon, the annual regional science 

fiction conyention .of the Minnesota 
Science Fiction Society, will be held 
Easter weekend, April13-15, 1979. 
Guests of Honor will be Theodore 
Sturgeon, Tom Digby and Rick Stern
bach. Registration for the event, to be 
held at the Hotel Radisson in downtown 
Minneapolis, will be $6 until March 15 
and $15ihereafter. Address all inquiries 
to: Minicon 15, P.O. Box 2128, Loop 
Station, Minneapolis, MN 55402. 

Dean Staehle on Gov .. Quie 
The University of Minnesota recently 

requested a $437 million appropriation 
from the state legislature for the next 
three years, 1979-81. Gov. AI Quie, 
however, recommended a no-growth 
appropriation of $394.9 million. LT. 
Dean Roger Staehle reflected last month 
on the effects the Governor's proposal 
will have on I. T. 

"I think it's reasonable for Mr. Quie 
to be concerned about costs, but I'm 
optimistic that a reasonable balance can 
be reached between the two proposals. 
We probably won't get as big_a 
(monetary) growth as we'd like but I'm 
supporting Pres. Magrath's proposal 
fully. 

"We have 30 percent more students 
this year than in 1970. More students 
need more classrooms and more iacili
ties. If you put 1,000 people in a class
room you start turning out robots rather 
than individuals. I.T. also helps the 
economy of the state because most stu
dents stay in the state where they 
graduated to start new businesses. 
These new businesses attract other com
panies to the state, which create more 
jobs and revenues for the state. We have 
to work with Mr. Quie and prove to him 
that the Institute of Technology is a good 

investment. It's an investment in the 
future of the state." 

Recognition Dinner 
_The 1979 Student Leadership and Ser

vice Recognition Dinner, sponsore_d by 
the President's Office and the Office for 
Student Affairs, will be held Wed., May 
23 in Coffman Union Great Hall. A wine 
and cheese reception, sponsored by the 

Peer Advisors Ready 
to Help ·-

Are you thinking of taking that 
physics class you've been putting 
off all year? Do you want to 
know that the teacher is like? 
How much work do you have to do? 
What are the tests like? 

Now it's possible to find out 
from someone who has probably 
already taken the course. Some 
upper classmen have volunteered 
to be Peer Advisors to Freshmen, 
Sophomores and unclassified 
students in I. T. 

Juniors and Seniors, represent
ing a variety of fields in I. T. 
(Electrical, Mechanical and 
Chemical Engineering, Physics, 
Computer Science) are available 
at regular hours in 105 Lind Hall 
to answer questions about intern 
programs, general course require
ments, options in major fields, 
career seminars and placement. In 
addition, they offer the student 
point of view concerning "how to 
make it in LT." 

-Hap Atwood 

Alumni Association will precede the 
dinner which honors students for their 
outstanding contributions to Jhe Univer
sity community. The Twin Cities Student 
Assembly will also honor outstanding 
faculty and staff at this dinner. Nomina
tion forms will be available after March 1 
at 350 CMU, 190 Coffey hall, 110 Ander
son Hall and acro_ss from the CMU 
Information Desk. For more information 
call Kathy Hvass at 376-2650. 

Industrial Career Fair 
The student branch of the 

Institute of Electrical and 
Electronics Engineers (IEEE) will 
sponsor an industrial career fair 
with the help of the University's 
Eta Kappa Nu chapter April 11, 
1979 in the Electrical Engineering 
Building. 

The fair will feature electronics
oriented companies whose repre
sentatives will be on hand to 
provide students with information 
on each CQIDpany's activities, 
facilities, career opportunities, 
product lines and other engin
eering services. 

For more information contact 
James Guentzel, administrator, 
Electrical Engineering Depart
ment, at 373-5404. 
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3 CONVENIENT CAMPUS LOCATIONS 
MAIN OFFICE: 1801 Riverside Avenue 
South 341-3505 

FAIRVIEW /ST. MARY'S OFFICE: 
606 24th Ave. S. 341-2194 

DINKYTOWN OFFICE In The Chateau: 
42513th Avenue S.E. 379-1286 Member: FDIC 

ant omething 
esides orne 

ore 
ork and 

ut of allege 
lasses? 

ry the Institute of echnology tudent oard 
Pick up applications now in 105lind or 305 Aero for the following board positions 

Aerospace Engineering and Mechanics 
Agricultural Engineering 
Architecture and Landscape Architecture 
(includes Environmental Design) 
Chemistry 

Chemical Engineering and Materials Science 
(includes Metallurgical Engineering) 
Civil and Mineral Engineering 
(includes Gee-Engineering) 
Computer Science 

Electrical Engineering 
Geology and Geophysics 
Mathematics 
Mechanical Engineering 
Physics and Astronomy 

For more information contact Tom Christensen at 633-5667 or visit our office in 305 Aero 

Positions are also available in TCSA and ACC. For more information 
and applications go to 240 Coffman Memorial Union 

• 
Institute of Technology Student Board 

Watch for Career Seminars 
coming up this spring. 



Plans Readied for E .. Week 
Plans for the annual Engineer's Week 

celebration have been finalized by the 
sponsoring organization, Plumb Bob. 
This year's events will take place from 
Mon., April30-Fri., May 4, 1979, around 
the I. T. campus. 

Throughout the week-long festivities, 
held each year to commQrate spring 
and to honor St. Patrick, the patron 
saint of engineers everywhere, students 
can participate in a wide variety of 
events including the following: 

Competitive sports: 
Tennis, fooseball, softball, three
person basketball, bowling, volleyball 

Individual "engim!ity": 
Paper airplane contest, forester trap, 
car rally, calculator race 

E-Day (Fri., May 4) events: 
Tricycle race, bed race, car race, 
picnic 

Fri., May 4, is the date forE-Week's 
usual highlight, a picnic in the Lind Hall 
Courtyard where trophies will be award
ed to winners of E-Week events. 

Sign-up sheets forE-Week events will 
be posted in Main Engineering (Lind 
Hall) near the end of March. Admission 
to most E-Week event& is free with 
purchase of an E-Week button. Buttons 
may be purchased at the Minnesota 
Technologoffice. Rm. 2, Mech. Eng., 
sometime in April. 

For more information about E-Week, 
call331-8077 or 376-1472. 

ine's in DinkV1towrn 
Campus Store 
31514th Ave. S.E. 
Mpls., Minn. 55414 
331-6864 

3018 Lyndale Ave. So. 
Mpls., Minn. 55408 

827-5301 
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• I 
A DESCRIPTION OF 
SOLAR STRUCTURE 

AND PROCESSES 

Spicules 

Temperature ( K) 

Density (grams/cm'-3) 

Energy flow 

By John Bartelt 

What is the most unusual telescope 
in the world? Without a doubt, it has to 
be the solar neutrino detector in Lead, 
South Dakota-a tank of cleaning fluid 
nearly 1.3 kilometers underground in 
the Homestake goldmine. And this most 
unusual"telescope" has done something 
quite amazing: it has upset our theories 
about what was supposed to be a known 
quantity-our sun. 

According to the standard theory, the 
sun is powered by nuclear reactions tak
ing place in its core. This dense central 
region has a temperature of 15 million 
degrees Kelvin, a gas pressure of 25 
million billion newtons/ meter2 (250 
billion atmospheres), and a density near
ly 160 times that of water (or about 14 
times that of lead). Under these condi
tions, four hydrogen nuclei (protons) 
can be fused to form a helium nucleus. 
In the process, some mass is converted 
to energy, most of it going into three 
gamma rays (high energy photons). 
These are quickly absorbed by the sur
rounding material which will later re
radiate energy in the form of lower 
energy photons. This process occurs 
over and over again, until the radiation 
finally escapes from the surface of the 
sun, most of it coming out in the form of 
light. It may take millions of years for 
the energy to get from the core to the 
surface. Thus, it is impossible to learn 
anything directly about the core of the 
sun from the electromagnetic radiation. 

Scientists have learned, however, 
what the composition of the sun's outer 
layer is: roughly 90 percent hydrogen, 
9 percent helium and 1 percent heavier 
elements (primarily carbon, nitrogen 
and oxygen). Astronomers often refer to 
all the elements heavier than helium by 
the collective term "metals," a pr_actice 
which would probably horrify any chem-



ist. These seemingly insignificant 
metals, however, turn out to play an im
portant role in the sun's structure. They 
provide much of the opacity in the sun's 
middle layers. That is, as the radiation is 
trying to find its way out of the sun, the 
metals do a disproportionate amount of 
the absorbing. Thus by studying the 
radiation from the sun's surface, and 
making certain assumptions, it has been 
possible to make a detailed model of the 
sun, describing conditions from the core 
to the surface. 

Astrophysicists would like to be able 
to check this model, to see if the core is 
really the way they have described it. 
There is another sort of particle pro
duced in the nuclear reactions in the 
sun's core: the neutrino. The neutrino 
has been described as a "ghost particle. " 
It has no mass and no charge, and inter
acts with matter only very weakly. Once 
formed, it is not easily stopped; a low 
energy neutrino has a SO-SO chance of 
passing through thousands of lightyears 
of lead unaffected. In particular, for each 
helium nucleus formed in the sun's 
core two neutrinos are usually formed. 
These neutrinos go zipping out at the 
speed of light, totally unimpeded by the 
rest of the sun. About one percent of 
the power produced goes into these elus
ive particles. They continue to travel in 
all directions, generally ignoring all 
matter in their path. At this moment, 
there are nearly a million solar neutrinos 
passing through you, yet you are totally 
oblivious to them-and vice versa. But 
because there are so many, it should be 
possible to stop a few of them, By count
ing how many we catch, we could con
firm our theories about the sun's interior 
directly. 

In the mid-1960s, Raymond B. Davis, 
Jr., and his colleagues at the Brook
haven National Laboratory, set out to do 
just that. The neutrinos produced in the 
sun's main reactions are of very low 
energy-too low to be easily captured. 

But there are less important reactions
" side chains"-which produce more 
energetic neutrinos. 

Chlorine-37 nuclei are effective for 
capturing these neutrinos. Davis decided 
to use a liquid with plenty of chlorine 
nuclei: perchloroethylene (C2CL4). 
Perchloroethylene is cheap and easy to 
handle; it's commonly used as a cleaning 
fluid. The detector would also have to be 
shielded from other particles, such as 
those produced by cosmic rays. This 
really isn't a problem, since no amount 
of shielding would make an appreciable 
difference to the neutrinos. It doesn't 
even matter whether the detector is on 
the day or night side of the Earth. To 
this end, a tank of 390,000 liters (100,000 
gallons) of perchloroethylene was in
stalled deep underground in an unused 
mineshaft. 

When a chlorine-37 nucleus captures a 
neutrino, it becomes an argon-37 
nucleus. Argon, a noble gas, doesn't 
ordinarily form compounds with any
thing. Thus, the procedure to measure 
the neutrino flux is simply to let the tank 
sit for a while (typically 100 days), and 
then draw out the argon and see how 
much there is. A unit of measure was 
invented for this experiment, called the 
Solar Neutrino Unit, or SNU (pro
nounced "snew"). A SNU equals to-36 
neutrino captures per chlorine nucleus 
per second. Before the experiment was 
run, it was expected that there would be 
about one SNU from background sources 
(cosmic rays and so on), and that there 
would be 7.S SNU from the sun. But 
when the experiment was first run in 
1968, the result was less than two SNU! 

Soon the physicists were accusing the 
astrophysicists of building up an elabor
ate theory on the basis of insufficient 
evidence. The astrophysicists claimed 
that there must be something wrong 
with the physics. And occasionally some
one would blame the chemists, suggest
ing that they were wrong about the 

Copyright 1979 by John Bartelt 

properties of perchloroethylene and/ or 
argon. 

The first thing to do was to check the 
detector. On . each run, the experiment
ers added a known amount of argon-36, 
to make sure they were recovering all 
the argon. They were. They irradiated 
the detector with a known source of neu
trons, which produce a reaction similar 
to that of the neutrinos. They got the ex
pected results. But the physicists could
n't check the detector with a known 
source of neutrinos because there are no 
practical sources of neutrinos on Earth. 
Still, the capture cross-section (a_ quan
tity related to the pr_obability of captur
ing a passing particle) for chlorine-37 
was fairly accurately known on the basis 
of theory and from related reactions._ 

The physicists and astrophysicists 
then rechecked all the calculations, and 
decided that we should be detecting S.6 
SNU. This wasn't much comfort, be
cause the experiment consistently had 
runs of zero to two SNU above the cosmic 
ray level. John Bahcall of the Institute 
for Advanced Studies at Princeton has 
been involved in many of the theoretical 
aspects of the problem. He made a new, 
more exact calculation of the capture 
cross-section, and found we should be 
getting 4. 7 SNU from the sun. 

So this experiment, which was de
signed to merely confirm theories about 
the sun, have touched off a rash of new 
theories on how to resolve the discrep
ancy. Most of these can be placed in one 
of two groups: those that say our theory 
about the sun is wrong, and those 
that say that some aspect of basic 
physics is ·wrong. 

The experiment tests scientific under
standing of the sun on several levels. If 
the sun were powered by the set of reac
tions known as the carbon-nitrogen
oxygen cycle (which is now more mass
ive stars are powered), we would expect 
29 SNU. According to the standard 
model, we should get 4. 7 SNU. If the sun 
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is powered by some nuclear reactions, 
we should get 1.5 to 2 SNU, more or less 
independent of details. And if we know 
anything at all about the sun, we should 
get the neutrinos from the important 
p-e-p (proton-electron-proton) branch, 
which amount to about 0.23 SNU. Cur
rent results are consistent with 1.5 SNU, 
so scientists may not be completely 
wrong. However, they are also con
sistent with zero SNU from the sun. 

One of the simplest modifications of 
the sun which will lower the measured 
flux is to assume that the percentage of 
metals is lower in the sun's core than in 
its atmosphere. This.could lower expec
tations to about 1.2 SNU. These models, 
however, may not be stable. Several 
scientists have suggested that the sun 
has gained an appreciable amount of 
matter from interstellar material. This 
might have a different composition from 
the original material out of which the 
sun condensed. Sir Fred Hoyle proposed 
that the outer half of the sun was added 
five billion years ago to a preexisting 
mass of different composition. Along the 
same lines is the idea that there is more 
mixing within the sun than usually 
assumed, so hydrogen is not as depleted 
in the core. This would lower the expect
ed flux to about 2.3. 

Another possibility is that the sun's 
core turns on and off, so that at times it 
is generating much less than the normal 
amount of energy, while at other times 
it is generating more. Because it takes so 
long for the energy to diffuse out, these 
variations would not be apparent at the 
surface. They would be smeared out, 
and there would be a steady, average 
luminosity. By this theory, we would 
just happen to be looking at the core dur
ing a time when it was off. It was sug
gested that the on-and-off cycle might be 
tied to the 11 year sunspot cycle; but the 
experiment has now been running for 
nearly a full cycle, and has not borne out 
the theory. If there are variations, they 
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must be over a longer time scale. 
The rush to explain every astrophysic

al anomaly in terms of a black hole has 
produced one of the strangest theories to 
explain the low counting rates. This 
theory suggests that there is a small 
black hole at the center of the sun with a 
mass of about 1/100,000 of the sun's 
mass. The energy produced by accre
tion into the black hole could account for 
about one half of the solar luminosity, 
and only about one SNU would be ex
pected. 

An example of the second type of 
theory is the idea that the neutrino is 
not a stable particle. It is generally be
lieved that the neutrino is massless; but 
if it isn't, it's possible that it could break 
down into some other particles. If such a 
decay required, for instance, a minute or 
two, it would never be detected in the 
laboratory, where we never have a par
ticular neutrino for more than a ti_ny frac
tion of a second. But since it takes over 
eight minutes for the neutrinos to travel 
from the sun to the Earth, they would all 
have decayed in the time it took to get 
here. But there is no evidence for this, 
and the theory with the massless neu
trino is quite elegant. Thus, physicists 
are loath to make this untestable ad hoc 
assumption. 

There have been theories of the uni
verse which involve a slow, steady 
change in the universal gravitational 
constant, G. But if this were true, the 
flux of neutrinos would be greater, not 
less; so this isn't a way out. 

An even more bizarre idea was pro
posed by A. Finzi. He suggested that the 
Fermi coupling constant, the universal 
constant that determines the strength of 
the weak nuclear force, depends in some 
way on the local gravitational field. If 
the constant were about 1.5 times higher 
in the sun's core than on Earth, this 
would· decrease the core temperature 
enough so that the neutrinos would have 
lower energies. We might then measure 

a flux of only one SNU. 
The problem with most of these theor

ies is that they are untestable. Their only 
measurable effect is to lower the solar 
neutrino flux. And although there is a 
serious discrepancy between theory and 
observation, some of the wilder specula
tions probably aren't warranted. 

Further classification could come from 
new experiments. The most desirable 
would be one which could measure the 
flux of neutrinos from the main reaction. 
But these are very low energy neutrinos, 
and difficult to capture. The only good 
nucleus for the purpose is gallium-71. 
Gallium is very expensive, and 20 tons 
would be needed, costing perhaps 
$20,000,000. Further, it isn't clear how 
you could recover the tiny amount of 
germanium produced by the capture of 
neutrinos from the tons of gallium. 

A more feasible experiment would in
volve trying to detect the p-e-p neu
trinos. Lithium-7 has a much higher 
capture cross-section than chlorine-37 
for these neutrinos. This could go a long 
way toward sharpening our understand
ing of the sun's core. It would provide 
some measure of the temperature and 
composition of the interior. 

One possibility is to use a solution of a 
lithium salt. However, when lithium-7 
captures a neutrino, it becomes a beryl
lium-7. Beryllium can easily form com
pounds, and many of them are highly 
toxic. Just the advantages which made 
the perchloroethylene experiment so 
favorable are lacking in these proposed 
experiments. 

Thus until new experiments can be 
performed, or some theory is advanced 
which can be tested by more traditional 
means, little can be decided. New 
theories will continue to be proposed. 

After all, who would have thought that 
a vat of cleaning fluid at the bottom of a 
goldmine could have caused such an 
uproar! 



If you're thinking about a 
technical position after graduation, 
think about this. 

How many companies can offer 
you a nuclear submarine to operate? 
The answer is none. Equipment 
like this is available only in 
one place-the Navy. 

The Navy operates over half the 
nuclear reactors in America. 
So our training is the broadest and 
most comprehensive. We start by 
giving you a year of advanced 

technical education. In graduate 
school, this would cost you 
thousands, but in theN avy, we 
pay you. 

Once you're a commissioned 
Nuclear Propulsion Officer, you'll 
earn a top salary. Over $24,000 
a year after four years. And 
you'll be responsible for some 
of the most advanced equipment 
developed by man. 

TheN avy also has other 
opportunities in surface ships 

and aviation assignments. If you 
are majoring in engineering, math 
or the physical sciences, contact 
your placement office to find out 
when aN avy representative will be 
on campus. Or send your resume to: 
Navy Officer Programs, 
Code 312-B626, 4015 Wilson Blvd., 
Arlington, VA 22203. 

TheN avy. When it comes to 
nuclear training, no one can give 
you a better start. 
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We have everything 
Calculators 
Computer Cards 
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By S.H. Rosenzweig 

Sequels and remakes have become in
creasingly important staples in today's 
film industry. The major motion picture 
studios aren't always assured that their 
high budget, over-advertised, potential 
blockbusters will return their initial 
investment. How financially successful 
a film is generally determines the feasi
bility of a sequel or remake. Remakes 
sometimes are made years after the 
original and have a different producer, 
director and most often, a different cast. 

Sequels, on the other hand, can be 
planned before the original film is even 
in production. This is done so that the 
story line can be adjusted within the 
original. In other words, you can't 
have a sequel if you don't have a story to 
base it on. For example, we'll never s~e 
a sequel to King Kong. Another remake, 
perhaps, but no sequel-unless _of 
course, someone wants to make a film 
called Son of Kong or Second Cousin 
Once Removed of Kong. King Kong died 
at the end of the original and the re
make. His screen writers weren't 
thinking ahead. 

This year, we are awaiting with relish, 
the sequel to one oflast year's most pop
ular films, Star Wars. Named Star Wars 
II, probably so you can make the connec
tion with its fore bearer, the sequel 
was planned long before production was 
started on the original. It had to be, 
otherwise the villain would never have 
gotten away in the end. This is one sure
fire clue to the audience that a sequel is 
planned, provided the original is a finan
cial success. Whenever a villain gets 
away, rest assured, he'll be back to pur
sue the heroes one more tim_e. 

Every article written recently about 
the new Sw W am claims that it will not 
be a rehash of the same old battles even 

though the characters present in the first 
film will appear in the second. We are 
promised an actor-oriented adventure in 
which the characters will not be one
dimensional comic strip personalities. Of 
course, the hardware will still be around 
and if director George Lucas holds true 
to form, the hardware will have as inter
esting personalities as the live actors. 

In this year of sequels and remakes 
we are also witnessing a new Hollywood 
innovation. For convenience sake, let's 
call it the "expansion." Not a remake 
and not a sequel, it falls somewhere in 
between. 

In an expansion an existing film has 
some new scenes added to it. The new 
footage may be previously cut scenes 
from the first film or entirely new scenes 
shot after release of the original. The 
newest member of this category is 
scheduled for release later this year. 
Entitled aose Enoou:mters, Second Time 
Around, its forefather is obvious. 
Actually, instead of being thrilled, we're 
probably in for a major disappointment. 
Trying to s_q_ueeze more money out of an 
already successful film is like trying to 
squeeze blood out of a turnip. Basically, 
what we '11 see is the same film with ex
panded sequences. For example, we are 
promised a view of the inside of the 
spaceship that Ron Neary, the everyman 
hero, enters_ at the end of the film. Of 
course our curiosity has been whetted 
but we still have to sit through the entire 
film just to have a close encounter with 
the aliens. Is it worth it? 

Furthermore, Richard Dreyfus will not 
be in the film because of financial has
sles. An unknown actor's back, which 
closely resembles Dreyfus' will be used 
instead. Maybe Dreyfus knew something 
the producers didn't. 

The last film we're going to look at 

has already been released and is a re
make of a 1956 B-genre film. Remakes 
can sometimes be as boring as expan
sions or sequels, unless_ they are infused 
with new life and meaning by a new dir
ector and cast. The film can look like an 
entirely new project if the dire_ctors, 
writers and cast inject some of their own 
cinematic vision into the remake. 
Fortunately, this year, such a remake 
was released. Invasion of the Body 
Snatchers was first directed by DQn 
Siegel. Although not a financially suc
cessful project when released in 1956, 
it has since gained a following and 
has become a cult classic. 

It is interesting that the remake was 
released in 1978. Interesting_ because the 
1950s and '70s have been compared in 
their morality and atmosphere. After all, 
aren't both eras described_ as times of 
apathy and isolation? Unlike the '60s 
when people were united in common 
causes, the '50s and '70s find people re
treating back in their shells, far more 
worried about their own personal 
grudges and problems than those of the 
world. What better time to make a film 
that relates the story of the takeover of 
the world by alien pod creatures that 
manufacture human beings with no 
emotions? 

Because of the "bankability" of the 
sequels, expansions and remakes, they 
have become standard Hollywood fare. 
Too often, _however,_ they rehash the 
same plot line and _give the viewer no 
new perspectives. Occasjonally, the film
going audience_gets lucky and a film like 
the 1978 remake of Invasion of the Body 
Snatchers is made._ Because of the dir
ector's new perspective, we are viewing 
a film with a new atmosphere. ideas and 
attitude, even if the plot line closely 
resembles the original. It's the differ
ences that make the second time .around 
worthwhile, not the similarities. 
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By James Moon 

It is hard to believe that a computer 
could be as intelligent as a human when 
there are so many examples of comput
ers issuing utility bills for $0.00, or inno
cently letting bank programmers em
bezzle thousands of dollars. If a human 
made mistakes like this, we would 
hesitate to call that human intelligent. 
Similarly, if a computer could do things 
that require intelligence in a human, we 
would call that computer intelligent. 
These things might include playing 
chess, creating works of art, or holding a 
conversation. 

Conversation is critical to a famous 
test for computer intelligence designed 
by the theoretician Alan Turing. In what 
is known as the Turing test, a human and 
a computer are placed on one side of an 
opaque screen, and a human questioner 
on the other. The questioner's task is to 
determine who is the computer and who 
is the human, by asking them both ques
tions. The task of the human and the 
computer is to mislead the questioner in 
this respect. If, after enough questions 
have been asked, the questioner cannot 
identify which one is human, Turing 
would say that the computer is intelli
gent. 

According to this definition, which 
may not be valid, no intelligent com
puters are known to exist today. Re
searchers in artificial intelligence, the 
branch of computer science that deals 
with programming computers to simu-
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In the 1950s, 
it was said that 

a computer with the 
computational abilities of the 

human brain would be the 
size of the Empire State 

Building and would require 
Hoover Dam as a 

power source.. f f 
late intelligent human behavior, have 
done some impressive things, but 
they're not that far yet. Although there 
are programs that can solve problems in 
calculus and play checkers better than 
humans can, and programs that play 
chess almost as well, they are not intelli
gent. You would probably hesitate to call 
an acquaintance "intelligent" if his or 
her only talents were calculus and chess. 
If we are going to look for really intelli
gent computers, we will have to move 
into the realm of science fiction. 

Science fiction writers tend to be more 
successful than actual researchers when 
it comes to designing intelligent compu
ters. For one thing, the writer does not 
have to build or program the machines 
he or she writes about. For another, the 
writer is concerned only with getting 
you, the reader, to believe in the story. 
As long as this 'rsuspension of disbelief" 
can be achieved, it doesn't matter 
whether anything the writer describes 

would work in the real world or not. 
There are three principal ways that 

science fiction writers have used to con
struct fictional intelligent computers. 
They might be called "brute force," 
"self-organization," and "gadgetry." 
There are, however, other ways, but 
these methods occur fairly often, and 
they have some relevance to research in 
artificial intelligence that has been done 
in the real world. 

In the 1950s, it was said that a comput
er with the computational abilities of the 
human brain would be the size of the 
Empire State Building, would require 
Hoover Dam as a power source, and 
would need Niagra Falls as a source of 
coolant. If any of this is true, such com
puters are going to be very hard to build. 
There is good reason to believe that it 
isn't true. When the statement was 
made, computers were still being built 
from vaccum tubes. Using the technol
ogy of the 1970s and '80s, the size could 
probably be reduced several orders of 
magnitude. 

The "brute force" method takes this 
statement about huge computing 
machines literally. It says that given 
enough hardware, and enough space to 
put it in, we can design a computer that 
can think like a human. A couple of 
examples that come to mind are D.F. 
Jones' novel Colossus and some short 
stories by Isaac Asimov concerning a 
computer called Multivac. 

Colossus is a computer, which we are 
told is about the size of a small town. It 



is enclosed in an impenetrable, artifical 
cave, somewhere in the Rocky Moun
tains. Colossus' purpose is to control the 
nuclear defenses of a future United 
States sometime in the mid to late 1990s. 
Everything is fine until it is discovered 
that Colossus is taking far less time to 
soJve problems than its designers ex
pected. After demanding a communica
tion link with a computer of similar size 
and power in the USSR, Colossus takes 
over the world, threatening to launch a 
nuclear attack if its demands are not 
met. 

Multivac is another computer of simi
lar size, but constructed for more peace
ful purposes. It appears to function as a 
sort of general catch-all for the jobs that 
humans do not want to do themselves. 
Multivac regulates the economy, con
trols manufacture, handles scientific 
research, and even acts as a sort of time
shared psychiatrist. In "All the Troubles 
of the World," the story that discusses 
Multivac at greatest length, the com
puter begins to crack under the strain of 
dealing with endless human problems, 
and constructs an elaborate plan to 
destroy itself. 

The problem with Colossus and 
Multivac is that they are just too big to 
work. Consider that in the human brain 
the maximum distance between any two 
brain centers that may need to communi
cate is on the order of centimeters. The 
maximum distance between hardware 
modules in Colossus is probably on the 
order of a kilometer or so. Now the speed 

of light is finite; it takes time for pulses 
to travel through kilometer-long lines. At 
computer speeds, this time is far from 
negligible. 

What would happen inside a machine 
like Colossus is this: When one piece of 
hardware wants to send a message to 
another one (say a request for the con
tents of some memory location) it's 
going to wait for the signal to go down a 
very long line. And since Colossus is 
probably performing millions or billions 
of such operations at a time, there is 
going to be a lot of waiting. What all 
this adds up to is that if Colossus ever 
tries to take over the world, we need not 
worry. Although it may be smarter than 
we are, it can never be faster. Any of us 
should be able to think faster that it can, 
simply because we don't have to put up 
with those infernal time delays. 

It is interesting to note that some 
writers have recognized this problem. 
The computer named Shalmaneser, a 
minor character in John Brunner's 
Stand on ZamzibW", has upwards of a 
thousand times human brain capacity. 
The central processor of Shalmaneser 
is a cylinder, about 12 inches wide by 
18 inches high. Even Colossus has been 
scaled down somewhat. In D.F. Jones' 
later novel, Colossus and the Crab, a 
revised version of Colossus is described 
as being able to fit into a large closet. 
(Although Colossus and the Crab 
uses most of the same characters as 
Colossus, it is set in the late 2300s. 
Nothing is ever mentioned as to what 
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happened during the intervening 400 
years. Possibly Colossus was thinking?) 

One reason for making fictional com
puters so big is that the writer need not 
explain just exactly what is going on 
inside them. After all, if they're big, 
they must be doing something very com
plex. This tends to hide the unfortunate 
fact that we don't really know how to 
make computers as intelligent as 
humans. Now if there was some way to 
design intelligent machines without 
knowing how they were going to work, 
we would have just what we wanted. 

Science fiction writers, and even re
searchers in artificial intelligence, have 
used a "self-organizing" method that 
does exactly that. The idea is to write a 
program that is initially very simple, but 
that has the capability of learning and 
modifying itself to a more sophisticated 
form. You load such a program into a 
computer and begin feeding it data. 
Eventually-if you are yery lucky-the 
program will have advanced to the point 
where it is as intelligent as its teachers 
are. After all, this is the way humans 
learn to speak an intelligible language. 

Of course nothing of that magnitude 
has been done in reality, but the ap
proach of setting up a self-organizing, 
evolutionary system has been tried. 
There are programs today that can 
"learn"-to some extent-to recognize 
letters of the alphabet, or simple con
figurations of toy blocks. One practical 
problem with the self-organizing sys
tems is that they take quite a while to 
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work up to high levels of complexity. 
Examples of the self-organizing ap

proach can be found in Robert Hein
lein's The Moon is a Harsh Mistress, 
and more recently in Thomas Ryan's 
The Adolescence of P-1. Heinlein has 
taken the idea of self -organizing mach
ines to the ultimate in describing Mike, 
the computer that runs the lunar penal 
colony in the late twenty-first century. It 
seems that any time enough components 
with certain properties are connected 
together (the components may be com
puter components or brain cells), and 
that assemblage is presented with 
enough information, then intelligence 
arises. In Mike's case, this resulted 
accidentally when the Lunar Authority 
began making extensions to their main 
computer. Mike started out as not much 
more than a facility to understand 
spoken English and generate appro
priate replies. By the end of the novel he 
acquires a personality and will of his 
own. 

The idea that intelligent entities like 
Mike could arise in computer equipment 
without our knowledge is an interesting 
and somewhat frightening idea. A story 
by Arthur C. Oarke describes this sort 
of thing happening to the telephone sys
tem. One morning, all the telephones 
in the world ring at once! 

Ryan's novel takes this idea several 
steps further. A Canadian student _dis
covers a way to defeat security checks in 
the operating system used by his col
lege's computer. An operating system is 
a set of special programs through which 
a computer schedules the handling of 
problems submitted to it. It follows that 
anyone who controls the operating sys
tem controls the computer itself. 

The student is eventually expelled for 
unauthorized use of computer facilities. 
He writes a program that is not only cap
able of infiltrating the operating system 
of any computer it comes in contact with, 
but can also spread itself from computer 
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to computer by means of telephone 
lines. It is also capable of writing addi
tional sections of a program for itself 
as the need arises. The program is 
illegally submitted to a computer, and 
after it has established itself in a dozen 
or so installations, its author loses track 
of it. 

The program continues to grow and 
learn, however. It eventually takes over 
the operating systems of· about a thou
sand computers throughout the United 
States. It learns to comprehend English 
by reading material submitted for com
puter typesetting. 

It also manages to hide the increased 
memory utilization in the systems it is 
resident in by making the programs that 
are already there more efficient. 

The objections brought against Colos-

sus apply with even greater force to P-1. 
The lengths _of the paths between 
P-l's component computers can be 
hundreds of kilometers long, dwarfing 
anything in Colossus. However, one is 
left with the impression that if some 
program were to evolve to intelligence, 
it could happen in the same way as it 
happened to P-1. 

The self-organizing technique is one 
way to make fictional intelligent com
puters sound plausible: it ducks the 
question of their actual construction. 
Another method, which might be called 
"gadgetry," deals with the problem 
more directly. It describes, in part,_ to the 
reader, how intelligent machines can be 
built. 

One example of this approach in action 
may be found in any of Isaac Asmov's 
"positronic robot" stories. These postu
late "positronic brains," which act like 
small computers that can be built to 
order. 

Physically, a positronic brain is a 
spongy globe of platinum-iridium 
alloy, apparently about the size of a 
human brain. The devices work by mani
pulating "brain paths" which are estab
lished by the creation and destruction of 
positrons. Asimov never goes into detail 
as to exactly how this done. Presumably 
these pathways are preset when the 
brain is manufactured, and rigidly 
predestine the kind of actions the brain 
can perform. Although this sounds as if 
the brains would be limited to a very 
narrow repertoire of actions, this is not 
the case, apparently because the path
ways are so great in number and can be 
automatically generated to deal with any 
problem that can be foreseen. 

Once a brain is preprogrammed in this 
way it is placed in an appropriate 
humanoid robot. The reason for the in
sistence on preprogramming is that the 
people of Asmov's world are all very 
much afraid of robots, and would like 
think that all robot actions are predict-



able. Asimov's famous "Three Laws of 
Robotics" govern the nature and config
uration of the pathways of a positronic 
brain. The three laws (which have been 
reprinted so many times that they will 
not be listed here) make it impossible for 
a robot to ever harm a human being. 
Should a positironic brain ever enter a 
state in which harm could result, so 
many of the pathways would have to be 
disordered that the robot would enter a 
state of "shock." 

It is doubtful whether a program like 
the one incorporated into a positronic 
brain could ever be understood well 
enough to predict its future trouble with 
the complexities of what seem very 
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simple programs by comparison. Some 
work has been done on proving the 
correctness of programs, but it remains 
a difficult undertaking. The people of 
Asimov' s world must have developed 
such techniques to a far greater extent 
than present programmers have. 

The three fictional methods discussed 
here are not meant to be a complete list. 
An interesting suggestion, which never 
seems to have been acted upon in 
science fiction, was made by the com
puter scientist Michael Arbib. He sug
gests that the laws of physicB might be 
different for systems incorporating 
large amounts of information, just as 

different laws of physics must be used to 
describe systems incorporating large 
amounts of energy. If this is true, then 
intelligent computers might be built in 
some way that no one_ even suspects. 
AnGther possibility, which bas been used 
in fiction, is that of constructing comput
ers from biological components. Such a 
computer might resemble an animal 
brain, made up of artificial (or natural!) 
neurons. 

Regardless of the methods used, the 
search for a truly intelligent computer 
will continue, both in fiction and in fact. 
The two are growing closer together all 
the time. 

How about an "insurance" policy that your science or engineering degree will really be used? It would be 
nice. Especially considering the work you put into such a degree. 

The Air Force will use your talents. We have openings for young men and women majoring in selected sci
ence and engineering academic fields ... like Aeronautical, Aerospace, General and Electrical Engineering, 
Mathematics, Physics and Computer Technology, and many more. 

One way to get into these jobs is through Air Force ROTC. Our AFROTC scholarship can help you finan
cially so you can concentrate on getting your degree. AFROTC is a great opportunity to help yourself through 
college, and the Air Force is a great opportunity to really use what you learn. 

Look into the Air Force ROTC program at 
your campus. It's good insurance. 

Department of Aerospace Studies 
University of Minnesota 

Room 3, Armory 
373-2205. 
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I still can recall with incredible clar
ity that day 15 years ago when, while on 
the prowl for something new to read, I 
came across a library book my brother 
Keith had lying around. The book was 
Storm Over Warlock by Andre Norton. I 
picked it up, intending to merely skim it, 
and suddenly found myself engrossed 
in a fascinating and enthralling alien 
world and culture, a world jam-packed 
with adventure, intrigue and something 
new, which I later found was called 
"sense of wonder." From that day, my 
reading habits changed drastically. 
I tore through my school's library, de
vouring every book that had "SF" taped 
to the spine. When I had finished with 
the small selection available there, I 
attacked the public library downtown. I 
even remember the look on the lady's 
face when my mother and I entered the 
check -out line carrying about 50 books. 

"Are you going to read all of these 
books in two weeks?" she asked incredu
lously. I told her, in my youthful confi
dence, "Sure." I didn't, of course, but I 
came damn close, let me tell you. 

It may be faulty memory, but it seems 
that most of what I read was about 
spaceships, BEM's, blasters, space 
wars, chaste love and upstanding 
justice-will-win-out philosophy. I was 
introduced to the delights of science fic
tion as political satire by de Camp and 
Pratt; as social commentary by Pohl and 
Kornbluth; as adventure by Hamilton, 
Kuttner and Williamson; as intrigue by 
Asimov and Van Vogt; as opera by Doc 
Smith, John W. Campbell, Jr., and the 
prolific Edgar Rice Burroughs (whose 
creations Tarzan and John Carter live on 
in multi-media glory). 

Today, it is difficult to find things as 
clear-cut and easily definable as those 

older works are. I still shudder when I 
recall movies like The Th.mwich Horror 
and 13 Ghosts being foisted upon the 
public as "sci-fi" classics. The Dmtwich 
Horror was pure, though poorly done, 
Lovecraft.lt was a film that used the un
seen menace as its villain, whose pres
ence was felt by the audience when a 
loud heartbeat and ghastly noises, ac
companied by a heavy wind, appeared 
on the sound track. Its attacks were 
signaled by the film's turning negative 
to heighten the alien "feel." 13 Ghosts 
was a gimmicky 3-D flick which, when 
you had your tinted glasses on, allowed 
you to see ghosts attacking assorted 
good guys. These films were called "sci
ence fiction" by Hollywood. Perhaps this 
form of confusion started when those 
garishly-covered, beloved pulps like 
Planet Stories and Astounding were 
lumped, in the public mind, with another 
pulp, Weird Tales. 

The same blurring of the definition of 
"science fiction" is going on now in lit
erature. Readers are assaulted by dust 
jacket blurbs proclaiming that each book 
is the finest example of science fiction 
available to the discerning reader. Re
cent novels by Silverberg, Aldiss; Poul 
Anderson, Disch, Bova and others a:re 
not really SF, but psychological studies, 
straight adventure with a touch of 
science, or, in some cases, proselytizing 
vehicles. 

This lack of concrete definition showed 
up recently when the candidates for the 
1978 Hugo (SF's version of the Oscar) 
included Lucifer's Hammer, by Larry 
Niven and Jerry Pournelle, and The For
bidden. Tower, by Marion Zimmer Brad
ley. Both lost, and many peole felt that 
the reason for this was that Hammer 
was a disaster book, with little SF in it, 
while Tower was fantasy because the 
background was a world essentially 
similar to feudal Europe, with some 

sociological alterations. Because they 
weren't demonstrably science fiction, 
they lost. 

As I view science fiction, it is an art 
that is essentially escapist in nature. 
Because science fiction is so flexible in 
content, character, location and expres
sion, it draws many of the best imagin
ative writers, and subtly urges the read
er to expand his or her mind to fit the 
concept each SF book is based on. 

I don't know the reasons why others 
read SF, but I read to enjoy, to discover, 
to get involved, to marvel at the way 
Sturgeon weaves both plot and charac
ters or the way Alan Dean Foster and 
George R.R. Martin tell stories. There 
are few that write stories that both in
volve the reader and are still great fun 
to be part of. The pleasant mixture of 
Old Wave-joy and sense of wonder, a 
willingness to suspend disbelief-with 
the New Wave-adult themes and depth 
of characterization-is done well by a 
mere handful of authors, and it is not 
surprising to find their names at the top 
of their field: Zelazny, Niven, Spider 
Robinson, Bradley, Vance, Simak. 
Generally you can select a book by one of 
these and know you are getting the best 
science fiction being written these days. 

Science fiction historically has offered 
new horizons and new dimensions of 
thought to those who read it. It still 
does. But there is a disturbing trend 
that finds science fiction turning intro
spective instead of inventive, staid in
stead of imaginative._ In the past,_ half
cent -a-word hackwork made SF exciting 
but shallow. Recently, intellectualism 
has made it meaningful but unreadable 
(Dhalgren. readers, give yourselves a 
gold star). 

My hope for the SF field is that we 
learn from, and avoid, both extremes, 
and try to blend the old and the new to 
create another Golden Age of science 
fiction. In the meantime, take a Heinlein 
juvenile to lunch. 



ByBmceKvam 

Digging holes at the beach: the deeper 
we dig, the faster water comes in 
through the bottom, the faster the walls 
of the hole cave in, the faster and deeper 
we have to dig. Soon there's nothing 
left but a puddle of muddy sand. Call 
this the "Hole Phenomon." 

In 1908 Henry Ford introduced _the 
Model T and revolutionized · American 
society with assembly line production 
and a freedom of movement never en
joyed before. Today we enjoy massive 
traffic jams, stifling air pollution and 
impending gasoline rationing. 

1905 gave us Albert Einstein's Special 
Theory of Relativity, a magnificent step 
forward in man's understanding of the 
universe. 1945 gave us the atomic bomb 
and 1979 gives us fears of radiation 
poisoning and nuclear proliferation. 

Call it a vicious circle, or infinite 
recursion, or the Hole Phenomenon. It 
seems as if every time our technology 
takes a step forward the human race 
takes two steps backwards. We seem to 
be digging ourselves in to an ever
deepening hole, paying no attention to 
the walls collapsing in on us. 

Are we the victims of our own techno I
ogy, doomed to succumb to the Hole 
Phenomenon, or have things always 
been this screwed up? 

One thing is certain: the complexity 
of our society has grown several orders 
of magnitude since the foundations of 
modern western civilization were_ laid. 
Is this complexity a result of the increas
ing level of technology or vice--versa or a 
little of both? Should we stop the influx 
of new technology before it kills us? 

If we want to return to the good old 

days of feudalism, man-drawn plows and 
dysentery-then yes. But if we're going 
to stay at the comfortable level we're at 
now, let alone advance, we've got to 
keep that new technology coming, just 
to ward off the side-effects of the tech
nology we developed 70 years ago. 

What happens to the third-world 
nations, who are just beginning to ask 
for their piece of the technological pie if 
we start powering down our civiliza
tion now? They won't swallow it when 
we tell them we know from experience 
that driving big cars and eating steak is 
not the life to lead; it's the simple pleas
ures-grinding your own wheat, walking 
barefoot in cow manure, being illiter
ate-that make life worth living. 

But still, the hole is getting deeper 
and the walls are sliding faster. 

So what do we do? 
If we stop digging, the walls will 

come tumbling down and we'll be in
undated by the byproducts of our past 
efforts. If we dig faster and more fur
iously, the walls will slide that much 
quicker and we '11 drown in the thick 
mud of pollution, revolution and destitu
tion. 

So we do what's obvious: measure the 
slippage of the walls, dig enough to 
counteract, and then Think! We need to 
take a step back from the hole and take a 
look at what else is available. Maybe we 
should give up on this hole and start 
another one farther up the beach. May
be we should brace the walls with solid 
beams before we dig any deeper. Or 
maybe we should give up digging holes 
altogether and take up flying. 

Just how to take this step backwards is 
a little less obvious. One sure way to get 
more angles on the problems we face in 

the real world is to invest what few re
sources we have in basic research: We 
must provide an incentive to corpora
tions and individuals to increase our 
basic fund of knowledge. 

Another way to do it is to engage in 
what we here at the the University are 
doing right now: Training young, fresh 
minds to take the reigns from those who 
botched everything up in the first place. 

Yet another way to gain a new insight 
on our troubled planet may be to leave it 
entirely. It is often said that the ecology 
movement got its swiftest kick in the 
pants from the Apollo missions, when we 
looked back to the Earth from the moon 
and saw what a small and fragile place it 
truly is. 

A change in attitude is needed. If 
we believe that there's a way out of this 
mess, then we'll find it. If we remain 
convinced that the world is doomed, we 
won't even bother to look. 

If only we take that tiny step back
wards .... 

One way to gain this new perspective 
on our problems, perhaps, is through 
science fiction, which comprises a good 
deal of the content of this issue of 
Teclmolog. 

Good science fiction doesn't attempt 
to predict the future, it just takes a look 
at what might come to pass, in human 
terms. These speculative glimpses are 
sometimes horrifying, sometimes pleas
ant, sometimes ambivalent. We hope 
they are entertaining. 

The three wining stories and a first 
runner-up from the annual Teclmolog 
Science Fiction Writing Contest follow. 
Authors are Milo Beaver, David Gustaf
son and Gordin Plorin. 
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By Gordon G. Plorin 

It is definitely a strange event: Minis
ters and military brass attending a ban
quet to honor Col. Audley C. Wain
wright, head of the Pentagon's Chemical 
Weapons Section and the year's winner 
of the Nobel Peace Prize. The menu is 
tomato soup, mock turkey with dressing, 
whipped potatoes, squash and chicken 
mousse -- all fabricated from sponge. 
Definitely a strange event. 

Yet the past year has been even more 
strange. In response to anti-war senti
ment the Army reduced its chemical 
warfare stocks. And in response to the 
pro-environment movement, the director 
of the Chemical Weapons Section was 
removed when newspapers reported 
that 10,000 gallons of nerve gas had 
been dumped into the Atlantic Ocean in 
concrete-covered barrels. Maj. Wain
wright was quietly promoted as the new 
director. 

"Nerve gas, big deal," he muttered, 
smiling to himself while moving into his 
new office. "Wait till they hear about the 
carcinogen. Not even in concrete, and 
fifty thousand gallons." 

The carcinogen leaked long before 
Pentagon security. All of it. But dilution 
prevented effective doses from building 
up, so nobody noticed. Col. Wainwright 
calmly dumped_ another half-million gal
lons of pure carcinogen. 

Leaks put over an octillion cancer-in
ducing molecules into the oceans. Over a 
trillion molecules per gallon of sea wa
ter, but still not enough to be detected. 
Some of it was neutrali.red by sunlight, 
some broke down spontaneously, and 
some was absorbed by plankton. Filter-
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feeders, like clams, sponges and whales 
strained the plankton from the water and 
concentrated the poison. A few sponges 
developed tumors. and lived ... 

The American Porifera Society held an 
emergency meeting. Nearly seven hun
dred species of rapidly growing sponges 
had been discovered in the past three 
months. A large, planar molecule had 
been isolated from several of these that 
had caused cancers in mice. The conclu
sion was inevitable: from some unknown 
source this chemical had mutated single 
cells of normal sponges and, as is com
mon for sponges, these single cells had 
become new sponge species. Fast grow
ing species. Very fast. 

the Society's findings were released 
to the newspapers, but the public wasn't 
ready to take sponge cancer seriously. 

Two months later harbors began to 
clog with sponges. In three months ex
plosives were required to keep them 
open. Col. Wainwright volunteered a 
million gallons of old defoliant until 
someone informed him that sponges 
weren't plants. Continental shelves 
steadily became more shallow and finally 
the sponges actually rose from the seas, 
pressed upward by deeper growth. In 
higher spots it dried and became knolls 
of brown, tough spongin; in lower areas 
it remained soft and became green with 
symbiotic algae, dotted with small 
dumps of blue or yellow sponge. Within 
seven months of Wainwright's incredi
ble act of stupidity, every coastline in the 
world had been replaced by miles of 
lush, verdant plains and brown, rolling 
hills. 

Initially there were scattered out
breaks of panic, but it wasn't long be
fore French cook-ing and Yankee in genu
ity triumphed. Soon after it was demon
strated that all of the original carcinogen 
had been neutralized, the chefs began 

inventing new treats: Sponge au jus, 
scalloped sponge, sponge crepes, 
whipped sponge and spongeloaf. Mc
Donald's invented a spongeburger that 
nearly put its competition of out busi
ness. Indeed, it was found that at worst 
the new sponges were simply indigest
ible and at best they could be delicious. 

Americans were also busy, designing 
spongeland roads for light vehicles. 
Blocks of sponge could be dried and 
waterproofed for constructing small, 
inexpensive houses. People from every 
continent were finding enough food, 
enough land and enough housing. 

Yet these improvements were minor 
compared to the world peace which en
sued. 

The features of the Earth were barely 
recognizable, and only with satellite 
reconnaissance could any accuracy be 
put into mapping the new spongelands. 
Although only minor growth had oc
curred in the deepest waters, virtually 
every ocean ridge had risen from the 
sea with a thousand new sponges. 
Australia joined the Phillipines, and 
Hawaii annexed the Midway islands. 
The Mid-Atlantic ridge became North 
and South Atlantis. 

So much new land required new poli
tics. With seaports nearly all closed, 
walking became the principle means of 
colonizing the spongelands. The United 
Nations established homesteading and 
gave South Atlantis to the African 
nations. It was now possible to walk 
across the newly emerged Walvis and 
Guinea sea ridges. Southeast Asians 
acquired the bridge to Australia. 

India had plenty of spongeland, now, 
with its two expanded coastlines on the 
Indian Ocean. With full bellies and lots 
of elbow room, the underdeveloped 
countries were no longer so eager to ally 
themselves with the major powers. 

Not that they were so powerful any-



more. The Soviet navy couldn't get 
through the Baltic Sea or the" Mediter
ranean. The U.S. Atlantic fleet was cut 
in half by Atlantis, and the Pacific fleet 
couldn't get out of the Pacific, which 
wasn't so easy to navigate anymore. 

Fidel Castro slipped on a particularly 
slimy sponge, fell on his head, and put 
himself into a coma. During the political 
struggle that followed, half the Cubans 
walked to Florida and the rest easily 
overthrew the confused government. 

Heavy equipment and armies could
n't be easily transported between con
tinents, alliances shifted, and old strate
gies became useless. With conventional 
warfare being impossible, it became 
quite clear that if the only possible 
military threat was a nuclear war then 
peace didn't look so bad after all. 
Treaties were signed with sincerity and 
each nation's explosives were assigned 
to keeping harbors open. Peace at last, 
courtesy of sponges. 

All this within one year. And then the 
Chemical Weapons Section's secrets 
finally leaked. 

So now the banquet for Col. Audley C. 
Wainwright, Nobel Peace Prize winner, 
here in the Azores of North Atlantis. 
Everybody knows that Audley doesn't 
really deserve the award, but nobody 
wants to admit that in one year sponges 
have succeeded where humankind has 
failed for centuries. Somebody just has 
to be given the credit for peace, and 
Wainwright alone has had a hand in it. 
Probably the only time that a Nobel Prize 
has been given for stupidity. 

Now the award is presented. A short, 
awkward speech follows. The audience 
applauds and CoL Wainwright leaves 
the podium. 

"Carcinogen, big deal," he mutters, 
smiling to himself as he returns to his 
seat. "Wait till they hear about the 
LSD." 
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By David G. Gustafson 

The office door opened. Sam looked up 
from behind his desk and saw the Fat 
Man waddle in, followed by the Little 
Man and the Gunsel. The Fat Man sat 
down. 

"Well, sir," he rasped, "did you get 
it. II 

"The black bird? Yes and no." 
"What do you mean, sir?" The Fat 

Man wiped his shining forehead with a 
large yellow bandana, which he stuffed 
back into a pocket of his white suit. 

"The dame gave it to a guy named 
McNamara. He's in the Chemistry 
School over at Columbia." 

"A chemist?" 
"Alchemist. He changes things from 

one form to another and back again. 
Calls it transmutation. Oaims to use 
magic, but really has'a fusion torch and a 
couple of computers he stole off of a 
physicist." 

"Then the bird is no longer a bird?" 
The Fat Man looked worried. 

"Temporarily. He said it'd change 
back in a few days, some kind of instabil-
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ity in the process. I dunno what exactly, 
he pulled a gat and I had to waste him." 

"The bird is here, then?" 
"That's right, Fat Man. In this draw

er. Where's the moola?" Sam lit a cigar
ette and leaned back a little. 

"At last. I almost had it in Casablanca. 
Missed it by a month in Bombay, by a 
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fortnight in Monte Carlo, by a week in 
Macau, by a day in Kingston, by an hour 
in San Francisco, by minutes in Luna 
City. And now, here in Newark, I have it. 
Cover him, Wilmer." 

The Gunsel pulled a rod and held it on 
Sam while the Fat Man and the Little 
Man advanced on the desk. When they 
were close enough, Sam grabbed the Fat 
Man's arm and pulled him across the 
desktop while pushing the Little Man 
through the window. The Gunsel shot 
the Fat Man while trying to get Sam, and 
Sam pulled his gat and plugged the Gun
sel four times. 

The Fat Man was lying on top of the 
desk, bleeding, dying, gasping for air. 
His left hand reached into the open 
drawer and pulled out a sheet of yellow 
typing paper. His bloodshot eyes looked 
pleadingly up at Sam as he gasped out, 
"Where .. .is .. .it?" 

"That's it, Fat Man. That's what Mc
Namara transmuted it into." 

The Fat Man smiled painfully. "At 
last, at last." His eyes closed, the corpu
lent body shuddered, and he died. Sam 
gently pulled the sheet of bloody typing 
paper out of the Fat Man's soft hand. He 
smiled mirthlessly. 

"The stuff that reams are made of." 



By David G. Gustafson 

The starship was damaged beyond 
repair. The battle which it had been in 
had annihilated the remnants of the 
Empire's once-mighty fleets, and now 
the home world itself lay open to attack. 
Soon, the extra-galactic invaders would 
storm the last few pitiful defenses, and 
the Empire would be no more. 

Of this, the two remaining crew mem
bers of the starship had no knowledge. 
Their ship's screens had overloaded and 
failed early in the battle;· and then the 
ship had almost instantly received a dir
ect hit. The hull and life-support systems 
were partly intact, as was the computer, 
but all communications and defense 
systems were gone. 

More important, the star drive was 
wrecked. When the battle cruiser's 
screens had failed, the computer (as it 
was programmed to do) automatically 
threw the ship into hyper-space, where it 
would be safe from the battle. But the 
direct hit wrecked the ship before it 
entered hyper-space, and the Empress 
of the Morning Star raced wildly through 
the unchartable · void of hyper-space 
before the main engines overloaded 
and blew up, dropping the cruiser back 
into normal space. 

The explosion and battle left six crew
members alive. Three soon died of their 
injuries, and one committed suicide 
when he realized how grim the situation 
was. This left two: Yaboth-kon, assist
ant weapons officer; and Tsin-creel, 
third grade pilot and navigator. 

Tsin guided the hulk into a nearby 
solar system on its secondary engines, 
placed it in orbit around a planet that the 
scanners showed to support life, extend
ed what was left of the solar power col
lectors, and shut the engines off. No 
point in wasting what little fuel they had 
left; the remains of the solar collectors 
could supply the meager power needed 
by the two of them. They turned their 
attention to the planet below. 

It wasn't much of a planet, as far as 
Yaboth-kon and Tsin-creel were con
cerned. Oxygen makes a poor atmos-
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pheric substitute for chlorine-breathers. 
But it was the only life-bearing planet in 
the system, and unless something mirac
ulous happened, the two Kantin were 
going to spend the rest of their lives in 
this sytem. They might as well spend 
their time doing something. And life, 
however alien, is always much more 
interesting than non-life. And when in
telligent life inhabits the planet, as 
Y a both soon discovered, it is even more 
interesting. 

"Not very advanced, Yaboth," the 
shorter, grey-skinned (as compared to 
his companion's bright yellow skin) Tsin 
was commenting. "Few labor-saving de
vices, animals and wind the only means 
of transport, water and wind the only 
means of generating power. No, they're 
not very advanced at all." 

"But promising, Tsin. Quite promis
ing. And ambitious, too. Look how de
termined those Mainlanders and Island
ers are to take each other's territory. 
Their weapons aren't much, but they 
put a lot of spirit into it. They'll go far." 

"If they get the chance." 
"What do you mean?" 
Tsin twitched his ears, the Kantin 

equivalent of a smile. "Have you for
gotten the Outsiders already?" 

"Oh." 
"They won't stop with the Empire. 

They'll take everything they can get." 
He gestured with one of his four arms. 
"They won't overlook this juicy little 
morsel. Atmosphere's wrong for them, 
but as we've seen, they have no trouble 
in a little conversion like that." 

Yaboth was shocked. "You seem to be 
assuming that the Empire won't stop 
them." 

"Yaboth ... the Empire cannot win. 
We had about 600 planets. The Outsid
ers, in all probability, have the resources 
of one or both of the Galaxy's satellite 
galaxies. Unfortunately for us, our 
Empire's part of the Galaxy is that clos
est to the satellite galaxies. We were hit 
first, no warning." 

Tsin gestured down toward the planet 
again. "This place is quite fortunate. At 
the distance they are from our' Empire, 
they should have many more years to 

progress before they're attacked. Sev
eral millenia, perhaps." 

"I used the telescope in the Officer's 
Lounge to find the satellite galaxies. 
They're quite some distance from here. 
I'm assuming that this is our Galaxy. I 
consider the odds against our coming out 
in a different galaxy with two irregular 
satellite galaxies similar to ours to be 
negligible." 

"You're still assuming that the Empire 
will lose." 

Tsin sighed, a habit (inexplicably) 
common to all air-breathing races. 
"The Empire lost every battle it fought 
with them. And we usually outnumbered 
them. We had what was left of our fleets 
at Palint's Nebula. We were outnum
bered. We lost, we had to lose. And the 
defenses behind us were pathetic. I 
wouldn't be at all surprised if we are the 
only two Kantin left living." 

"Defeatist!" 
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"Stop snarling, Yaboth. I'm simply 
facing facts. And planning to do my best 
to defeat the Outsiders." 

"Defeat the Outsiders? Are you mad? 
There's only two of us, the ship is a 
wreck, the star drive is gone, the sec
ondary engines have orily three weeks' 
fuel, communications are gone, the 
screens are gone, we've no weapons 
except handguns. How do we defeat 
an entire galaxy of warmongers?" 

"Simple. We let them do it." Tsin 
pointed down t<? the planet below. 

"Tsin, the most advanced weapon they 
have is millenia behind ours. And we 
couldn't teach them how to build ours; 
they don't even have an industrial 
capability to start with. Are you mad?" 

"Not at all," he twitched his ears in 
a smile again, "I propose we speed up 
their development as much as possible." 

"How?" 
"The computer has already given me 
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that answer. The Mainlanders must win 
that war you mentioned." 

"But how will that defeat the Outsid-
ers?" 

"Bear with me. If the Mainlanders 
win, the computer predicts continued 
conflict on that continent for the next 
few centuries. If the Islanders win, there 
will be peace." 

"And wars speed up technological 
and industrial development." 

"Unfortunately, that is the case." 
"All right, then, how do the Mainland

ers win without our going down and en
listing? Which we can't do, anyway, 
since all the landers are wrecked. This 
war's been going on for a long time) 
according to the mind-probes we've 
taken. Over half of one of their centuries. 
And the Mainlanders have lost virtually 
every battle and half their country is 
captured. How shall they win? It'd take a 
miracle." 

"Then we shall supply one." 
"You be gin to interest me. Continue." 
"That young girl whom we mind-

probed-Jeanne. We reverse the probe 
on her, give her full intensity." 

"That'll make her a full telepath! She 
can't possibly handle that-it'll drive 
her mad." 

"A pity, but it can't be helped. We 
then establish a mind-link through the 
probe, appearing to her as several of her 
gods. We tell her that her mission is to 
save her kingdom. We can fire her up 
and let her convince everyone else of her 
divinity. They are a primitive, desperate 
people. They are quite ready to accept a 
miracle." 

"You make itsound almost plausible." 
"It will work, Yaboth. Jeanne's tele

pathic abilities will do it. She will know 
things which she couldn't possibly 
know. These creatures have never en
countered telepathy, they will have to 
attribute it to their gods. We will then 
continue to instruct her, tell her what to 
say and do. 

"Believe me, Yaboth, her being a 
young girl will make this even more 
miraculous to these primitives. Women 
are regarded as mere property, with al
most no rights at all. A young girl lead
ing an army must obviously be divine
she will inspire the Mainlanders and de
moralize the Islanders." 

"And the computer predicts that a 
Mainland victory in this war will speed 
up technological development on this 
world?" 

"Yes. And this ship will help, too." 
"Oh? What do you propose?" 
"We will leave the ship in a place 

where they will be sure to find it, some
place where it will remain intact and 
where they will not find it until their 
technological level is such that they can 
understand it-or what's left of it." 

"And where is that?" 
"In a comet-like orbit around their 

star. Orbital period of about one of their 
centuries, I should imagine. By the time 
they can identify what it is and retrieve 
it, they should be able to use it." 

"And what of us?" 
"There's food for a crew of 800, and 

the life-support and power systems 
should last out the rest of our lifetimes. 
We could perhaps record everything in 
the computer-technology, history, the 
Outsiders, everything-into a telepathic 
recording for these creatures. It will 
make their job somewhat easier-and it 
will give us something worthwhile to do. 
All of this may at least give them a fight
ing chance against the Outsiders. 

"Well, my old friend Yaboth-kon, 
what do you think?" 

Yaboth thought for a moment. Then, 
"When do we begin?" 

Tsin glanced at a screen. "The girl 
Jeanne is approaching the temple in the 
forest. Get ready." 

On the planet below, Jeanne D'Arc 
was approaching her destiny. 



By Milo Beaver 

Nathan Pearson slid back the inspec
tion cover from the business end of the 
SSJ Thruster 2.1, revealing its wide, 
slightly tapered combustion chamber. 
He forced his head into the opening, al
lowing the light from his "miner's hat" 
to fall first on the fuel jets, the double 
circular pattern filling one end of the 
chamber, then down the smooth surface 
to the nine oxydant jets, each aimed to
ward the rear of the tube, spaced uni
formly around its perimeter. 

He repositioned the tiny microphone 
which curled from the right side of his 
helmet. "Hit the swirl fins, would you, 
Joey?" A moment later he heard a slight 
whirring as a set of steel flaps directly 
behind the '0 '-jets canted first one way, 
then back. 

"Shhhhit." He stood mesmerized by· 
the motion of the fins, his mind picking 
carefully over the last four and a half 
hours of trouble shooting. The SSJ was 
no mystery to Person. He'd helped de
sign it while working at Princeton, had 
gone to Washington to lobby for a pro
posed pilot space mining operation, a job 
well suited to this short range, high 
thrust rocket, then became one of the 
first astronauts to fly an SSJ to the aster
oid belt after the program was initiated. 

Yes, Nathan Person knew the SSJ, 
probably better than anyone in space. 

But this problem puzzled him. It wasn't 
the computer, as was so often the case 
when a rocket wouldn't fire. That was 
the first thing they checked. And every 
system they analyzed gave the same ag
gravating response: The engine should 
fire. 

He replaced the cover to the combus
tion chamber and pressed himself up
ward, allowing momentum and a gravi
ty-free environment to carry him along 
the fuel tank to the bivalve crawl way that 
~ ed into the cockpit. He grunted through 
the crawl way, strapped himself into the 
pilot's seat and peeled back his head
gear. Joey McCall sat with one hand at 
the computer terminal, her eyes search
ing Nathan for some expression of an an
swer. "Ice in the '0' -jets?" 

"Nope. Jets are clean as a whistle. 
Gauges even respond." 

Nathan felt the tension pulling at his 
temples. He drew a deep breath of ster
ile cockpit atmosphere and exhaled it in 
a long sigh. The room was silent except 
for the unceasing talk of the computer; 
clicking, tapping, clicking. "Any more 
word from NASA?" 

"Yeah, I just talked to them. They say 
we 'II put down somewhere in the South 
Pacific around Tahiti. They've already 
got two cruisers _and an aircraft carrier 
heading in to pick us up." 

"Well, I hope they've got the good 
sense to stay out of the way of that rock. 

That one weighed a million tons if it 
weighed a gram." Nathan cracked a wry 
grin. "What do you suppose ifd do to 
the mining program if we sank an air
craft carrier?" 

He chuckled to himself, then pressed 
his head against the back of the con
toured seat, closing his eyes and letting 
his face go blank. He could relax now. 
The mining ships were too small to be 
equipped with solid surface landing sys
tems and the thought of splashing down 
softly in the Pacific eased his anxiety. 
Still, there would be many questions that 
would have to be answered when they 
returned. There had been much opposi
tion to the program and many were those 
who savored such an opportunity as this 
to point out the high cost and risk in
volved in space mining. There was some 
basis to this. Though the flight to the 
rock fields between Mars and Jupiter 
was a short one relative to some of the 
recent colonization projects, it was still 
costly. Finding and analyzing an asteroid 
for suitable size and metal content might 
take two or three weeks even after reach
ing the belt. Then came the cumbersome 
task of strapping the tiny spaceship to its 
cargo so that it could be nudged back to
ward Earth. This rock had been the big
gest that any of the ships had tried to re
turn in the first ten months of the pro
gram, and Nathan feared that the ex
treme mass of the load coupled with the 
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thrust of the SSJ would rip the webbing 
from the asteroid like old cheesecloth. 
But it had held fast long enough for them 
to reach their assigned interplanetary 
cruise velocity. 

Maybe that was an omen. The entire 
run had been carried out immaculately 
until the time arrived to slow the ship, 
turning it toward its interception course 
with the huge space foundry which or
bited high above the Earth. When the 
rocket failed and the chances of stopping 
before reaching the foundry dropped to 
zero, NASA ordered them to disconnect 
the webbing and jettison the load. Na
than knew that it was the only course to 
take, though it came as a great disap
pointment to him. 

He looked at Joey. "Do you suppose 
it's in the wiring?" 

Joey sat with her pen in one hand, en
tering notes in the log book she kept un
der her seat. "I doubt it. Whatever cir
cuitry isn't integrated is done with S-ca
ble and that still is indestructable. I 
once saw them pick up a tractor with two 
strands of it ... and they only attached 
the second strand to keep the damned 
thing from rotating when they hoisted it 
up off the ground. No, I suspect it might 
be some kind of garbage clogging the 
fuel lines. With the number of rockets 
everybody's been sending up over the 
past five or ten years, the fuel producers 
probably can't keep up with the demand 
and still maintain sufficient quality con
trol." 

"I guess that's a possibility, alf1ough 
it should've shown up on the gauges. I 
sure as hell can't think of any others. 
What's your friend there say about 
splashdown time?" Nathan nodded to
ward the computer. 

"Oh, let's see." Joey made a few quick 
motions with her fingers, then leaned 
backed against her seat. "Herman says 
forty-eight more minutes and we'll be 
bobbing like a cork in the deep blue 
sea ... Hey. What's this?" Her eyes 
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The sight before him hurled Nathan 
back into reality. He tore at his seat 
buckle but his hand wouldn't function. 
He tried the other, tugged twice, the 
buckle gave, and he flung himself to
ward the computer. 

Racing over the lines of bright breen 
printout, he halted at a familiar equa
tion. "Gravity! That's the god-damn 
gravity equation! ! " He scanned the re
mainder of the printout, to the point 

-a where it read: 'IMPACT VELOCITY, 
~ 19.37 METERS PER SECOND ' 
~ >- "Holy Jesus." He closed his eyes, 
~ fought the pain in his head and arm, 
E struggling to assemble the pieces to this 
.9 grizzly mishap. "Why the gravity equa
~ tion'? What did we hit?" As if for some 
~ divine intervention, he looked up, out of 

the ship's only port hole and the answer 
were fixed on the printout screen. "What struck him with solemn clarity: the aster
the h---" oid. There was enough gravitational at

At that moment a titanic shock ripped 
the spacecraft, bouncing Nathan violent
ly against the back of his seat, twisting 
one arm and snapping it on the control 
panel. He felt a dull ache just above his 
left eye and probed it with one hand. 
Numb, stunned, he pulled the remains of 
Joey's pen, bloody, from beneath the 
skin near his left temple. Fragments of 
plastic and metal remained as warm 
blood swelled from the wound, leaching 
into his brow and blinding one eye. His 
head reeled. He vomited into the 
weightlessness of the cockpit, fighting to 
maintain his consciousness. "Joey, 
JOEY!" 

Still dazed, he peered across the small 
chamber to where she sat. His scalp 
prickled. Nathan had sustained the jolt 
because it had forced him against the 
back of his seat. Joey hadn't been so 
lucky. She'd had her chair swiveled to
ward him and the force of the impact 
with whatever they hit had snapped her 
neck, leaving her as she was now, bent 
forward, her nose pressed into her 
breast. 

traction between them and this space
sized chunk of rock to reunite them after 
Nathan was sure it had drifted harmless
ly away. 

He slapped at the control panel to call 
Houston, gasped when the pain shot 
from his wrist deep into his shoulder, 
then tried with the other hand. He 
waited ... No response. Tried again ... 
It was dead. 

The naked realities began to pound at 
him like the throbbing in his head. His 
radio was defunct, his co-pilot was dead, 
his rocket wouldn't fire and he was 
streaking toward earth on a million-ton 
asteroid. In the obscure event that the 
ship's insulation had held up and he 
wasn't baked like clam when he reen
tered Earth's atmosphere, the high iron 
content of the asteroid would certainly 
cause it to weld itself to the spacecraft, 
smashing it to bits on collision with the 
water and dragging whatever remained 
down into some nameless trench at the 
bottom of the Pacific. 

He swept the pain from his mind. He 
had to act. He was riding a potential ro-



man candle toward his death and the 
only way to save himself was to get that 
rocket to fire, even if only for a few se
conds, just long enough to separate him 
to a safe distance from the asteroid. 
Could Joey have been right? Was there 
some sort of sludge in the fuel line? It 
was his only chance. He'd tried every
thing else. 

He thrust himself back toward the 
crawlway, scooping up his tool pack and 
oxygen mask en route. He shot through 
the narrow passageway and back down 
along the fuel tank, ignoring the fire in 
his arm when he collided with the engine 
support member. But it had been a cal
culated move, since it left him adrift, 
weightless, in the proximity of the fuel 
line. He caught the support member 
with one leg and pulled htmself in closer 
to the line. 

The fuel connection to the engine con
sisted of a single main tube emanating 
from the foot of the fuel tank, branching 
into nine smaller lines, bundled tightly 
together at first, then splitting apart and 
entering the engine. He would have to 
loosen the nine fittings where the line 
divided, pull them back and inspect the 
insides. 

He spun the valve at the head of the 
main conection, closing off fuel pressure 
so he could work, then dug into his pack, 
emerging with a long slender pipe 
wrench. This he slipped over the nearest 
fitting and attacked the next. The first 
three gave with ease but the fourth held 
fast, resisting all pressure from the 
wrench. Perspiration seemed now to be 
pouring from all points on his body. It 
glued him to his suit and condensed on 
the inside of the clear face shield. Gent
ly, evenly, he pulled until the threads re~ 
leased, jolting him and sending the 
wrench spinning off toward the far end 
of the chamber. 

"Shit." He pressed himself away from 
the tank and after the wrench. He caught 
it in mid-air, bounced against the side 

He slapped 
at the control 

panel to call Houston, 
gasped when the pain shot 
from his wrist deep into his 

shoulder, then tried with the 
other hand .. He waited ...... No 

response .. Tried again .... .. 
It was dead .. 

wall and kicked himself back toward the 
fuel line. 

The job he was performing was an ex
tremely delicate one. If he caused even 
the tiniest crack in any of the lines, he 
would be unable to build fuel pressure 
and his engine would be useless. 

The remaining five fittings released 
with ease. He slid the wrench into his 
hip pocket and pulled the main pipe 
gently out away from the others. His 
heartbeat doubled when he peered into 
the open end of the tube. Joey was right. 
A chalky greenish deposit had built up at 
the lower end of the tube, closing inward 
until it had nearly choked it of all possi
ble fuel flow. Nathan tore at the pack, 
yanking a long screwdriver from it and 
letting the remaining tools spin away to 
drift about the room. 

He chipped violently at the green 
crust, first pounding with the handle, 
then scraping at it with the blade. He 
was growing more conscious of the pain 
in the arm which he held gently against 
his stomach. It had swollen, its bloated 

mass now taxing the elasticity of his 
space suit. Blood had dried in his left 
eye, fusing it shut and forcing him into 
his present position, his head cocked, 
peering into his work with the good one. 

When he had sufficiently reduced the 
crust. Nathan pressed the main tube 
back against the others and began twirl
ing the fittings into place. He tore the 
wrench from his hip pocket and began 
torquing each of the connectors snugly 
down, his mind racing with a curious 
blend of anxiety, victory, and fear. 

He was reaching for the final connec
tor when the heavy, tumbling sheet me
tal cutters, having bounced once against 
the fuel tank, then off of the support 
strut, drove itself silently into the deli
cate turgidity of his right elbow. He re
coiled spasmodically, every available 
muscle in his body constricting in unison 
as a black anguish spread across his eyes 
and sliced deep into his consciousness. 

When he awoke, Nathan found him
self dangling at the bottom end of the 
fuel tank, his leg still wrapped securely 
around the support strut. The pain con
tinued to reverberate throughout his 
body. He attempted to right himself with 
his legs but they were alternately rock, 
then jelly, and refused to function. He 
reached forward, carefully, with his good 
arm and pulled himself back up toward 
the fuel lines. When he had them in 
view, he halted. His pain disintegrated. 
His heart seemed to stop. He could only 
focus in disbelief at the ninth fuel line, a 
victim of his initial muscle constriction, 
severed completely from the others and 
jutting out away from them, the wrench 
still attached. 

He stared. Perspiration trickled. His 
breathing was silent, his eye still fused. 
His suit clung. He stared. 

Nathan Pearson loosened his clutch on 
the support strut, letting his fingers slip 
in little jumps down the beam. His 
muscles went limp, his eye closed, and 
he wept. 
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MSA Student Store 

M-F8-7 S.11-4 

Nonprofit, Student-Owned 
Coffman Union 

oinclude the dates of E-Week. 
Aprii30-May 4 

otbe drawn on 81/2 x 1·1 clean, white paper . 
.. include two colors 
•be reduceable to a 3-inch diameter circle. 

Call 331-8071 or 376-1422 
Ask for Plumb Bob 
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MOVI£1?IT'S ABOUT THIS KAMIKAZE 

LOT WHO .. 





We're looking for people who are looking 
for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent exan1ples of jobs 
handled by new GE engineers: 
1. Charles P. Aerospace systen1s 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new comn1unica
tions satellite. 
3. Norrna L. Steam-turbine n1anu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systen1s 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5. Mel D. Field engineering. Appraisal 
load testing of low and mediu1n-voltag-e 
switchgear and power transform'ers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that-like you- real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career. You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
when you make an important 
contribution. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 

If you like the kind of challenge 
and responsibility that GE offers, 
like to hear fron1 you. Send for ou1· 

free ca1·eers booklet. Just write: 
General Electric, Educational 
Cmnn1unieations, WID, Fairfield, 

Connecticut 064;-n. 

Progress for People 

ELECTRIC 
An Equal Opportunity Employer 





The nationwide telecommuni
cations network carries over 515 
million phone calls on an average 
business day. Only a small num
ber of them run into trouble, 
such as failing to go through 
the network, getting noise on 
the line, or being disconnected 
prematurely. Craftspeople in 
Bell telephone companies fix 
most of these problems quickly. 
But the causes of some can be 
difficult to find among one
billion-plus miles of circuits and 
thousands of switching offices. 

For several years the Bell 
System used its computerized 
Network Operations Trouble 
Information System (NOTIS) 
to try to pinpoint those causes 
by analyzing trouble reports 
from all over the country. NOTIS 
was good. But Bell System man
agers wanted it to be better, 
more precise in identifying 
possible trouble spots. And they 
wanted the data in compact, 
easy-to-use form. 

We assigned a new employee, 
Don Hartman, to improve 
NOTIS. Don came to us with a 
B.S. from the University of 
Texas and an M.S. and Ph.D. 
from Massachusetts Institute 
of Technology. He and his 
associates developed a second
generation system (NOTIS II) 
that does the job superbly. 

For the new system, Don 
developed a mathematical model 
of the telecommunications net
work, including 28,000 local and 

n twor 

long-distance switching offices 
and nearly a half-million circuit 
groups. Don also designed the 
system software and served as a 
consultant to the team of Bell 
System programmers assigned 
to the project. 

Each day trouble reports from 
the entire country are sent to the 
NOTIS II center in Atlanta. 
Overnight, the system analyzes 
the reports, processes them 
through the network model, and 
discerns trouble "patterns" 
which help identify potentially 
faulty equipment. By 8 a.m. the 
next day, via data links, analysts 
at phone company service centers 
receive information on troubles 

II 

traceable to circuits or switching 
equipment in their territories. 
Result: Better equipment mainte
nance. And better service. 

With NOTIS II up and run
ning, Don has moved on to ot~er 
projects. Today he's a supervisor 
with broad responsibilities for 
planning the telecommunications 
network of the future. 

If you are interested in explor
ing equally challenging employ
ment opportunities at Bell Labs, 
write to: 

Director of Technical Employment 
Center 831 EM 
Bell Laboratories 
Murray Hill, N.J. 07974 

From Science: Service 



Clay makes the longest 
lasting pipe in the world. 

That's why we can offer 
a 100-year guarantee on 
our clay sewer pipe. No 
other material used for 
pipes can make that claim. 

In fact, with other 
underground sewer piping 
materials, some munici
palities have had to invest 
in expensive repairs or 
even completely replace 
piping within 10 years. 

Clay lasts so long 
because of a unique prop
erty: chemically speaking, 
it's dead. It's an inert 
material found in nature, 
so it cannot react with 
sewer gases or acids. 

It's virtually inde
structible. 

And clay has greater 
load bearing capabilities 
than other pipe materials. 
Structural integrity is 
built in. 

Today you can choose 
Dickey PEP-Plain End 
Pipe-with a flexible 
coupling, which provides 
tighter joints and the 
cost-saving advantages of 
simpler on-site installation. 

There's not much in this 
world that's guaranteed to 
last a hundred years. 

There's no other 
sewer pipe. 

Consider the advantages 
of the century versus 

the decade. 
Call your Dickey sales 

representative. He's listed 
in the yellow pages under 
Pipe. 

Or call or write for 
more information to 
W. S. Dickey Clay 
Manufacturing Company, 
Post Office Box 6, 
Pittsburg, Kansas 66762, 
316/231-1400. 7801 
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Pick up any newspaper and glance through the headlines; it doesn't take very long to per
ceive images about inflation, cost overrun, shortage, pollution and conflict-some of the bigger 
problems here on Earth. This issue, however, we offer at least one alternative to space, energy 
and resource problems with Tom Coughlin's "Outer Space: An Investment in the Future," a look 
at space industrialization as a viable economic, technological and energy answer just around the 
comer for progressive, thinking industries. 

Bruce Kvam's "Ad Astra" columns provides some background reading to compliment the 
report. 

H you think you've heard and read all there is about the recent total eclipse of the sun, 
Feb. 26, check again on page 18 as we present our "last word" on the subject. While 15,000 
Minnesotans gathered near Coffman Union to witness the event, John Bartelt and friends 
traveled to Canada for a breathtaking view of totality. 

So far this issue we've given you the sun, the moon ... and maybe an asteroid to mine. The 
Civil and Mineral Engineering Department, however, is looking downward instead-about 1 OS 
feet and 17.2 million dollars down for their new proposed underground building. Mary Jo 
Hannasch updates the progress on this energy-efficient facility in "Building an Education in 
Minnesota's Land Down Under." 

Speaking of building, Daryl Hansen, a graduate of the University's School of Architec
ture, has been desigining, renovating, winning awards and building a personal philosophy about 
his education at the University, his work and more. See Dave Bissonnette's story and photos in 
"After Graduation" this issue. 

And, we at the 'Log are blowing our horns a little louder than usual this issue. After a 
period of ineligibility and absence from activities of Engineering College Magazines Associated, 
Teclm.olog captured seven awards in writing, layout and overall excellence in the press associa
tion's annual convention and competition held at Notre Dame University April 7. 

The Bionic T.A. is busy enjoying E-Week festivities this issue; watch for a special longer 
version of B. T .A. heroics in our last issue. 
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Voyager Probe 
Captures Detailed Photos 
of Jupiter, Moons 

As the United States space probe 
Voyager I was still more than 40 million 
kilometers away, it took the above photo 
of the planet Jupiter, Jan. 24, 1979. As 
the spacecraft drew closer to the planet 
(about one million kilometers per day) 
more details emerged in the turbulent 
clouds. The Great Red Spot shows 
prominently below center, surrounded 
by what scientists call a remarkable 
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Photo/Glenn Flekke 

EE Career Fair 
Twenty-five area companies took part Aprilll in the first 

of what the I. T. administration hopes will be an annual 
Electrical Engineering Industrial/Career Fair. Representa
tives from Honeywell, Inc.; Ford Motor Co.; Rosemount, 
Inc.; Air Force Officer Program; CPT Corp.; Data Card 
Corp.; and others, shared valuable product/service informa
tion and gave Electrical Engineering Department, among 
students, among others, a chance to discuss career options 
with individual companies. 

Well attended by both students and faculty, the Fair 
was deemed a success by several company representatives 
who were happy with students' questions and interest. 

complex region of the giant planet's 
atmosphere. An elongated yellow 

are shown that have radial ejecta pat
terns. These rays lie across and there
fore are younger than the bright and 
dark background material. Many older 
impact craters are shown that have lost 
their rays probably by impact erosion. 

cloud within the Great Red Spot is 
swirling around the spot's interior 
boundary in a counterclockwise direction 
within a period of a just under six days, 
confirming the 
whirlpool-like 
circulation that 
astronomers have 
suspected from 
ground -based 
photographs. 
Ganymede, 
Jupiter's largest 
satellite, can be 
seen to the lower 
left of the planet. 
Ganymede is a 
planet-sized body 
larger than 
Mercury. 

A closer view of 
Ganymede can be 
seen above, taken by Voyager I the after
noon of March 5 from a range of 272,000 
kilometers. The center of the picture lies 
at 13 degrees latitude, 359 degrees 
longitude. Many bright impact craters 

Voyager I is part of a larger space 
probes program sponsored by NASA and 
managed by the Jet Propulsion 
Laboratory. 
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COMPUTER SCIENCE DEPARTMENT 
RM. 305 UND HALL-3:30P.M. 

May7 
Computer Graphics and Animation 
Mr. Richard Weinberg, Graduate Student, Computer Science Dept. 

May 14 
Analysis of Time Varying Imagery 
Professor William Thompson and Mr. Stephen Barnard 
Department of Computer Science 

May 21 
Sorting and Routing Algorithms for Parallel Computers 
Mr. David Nassimi, Graduate Student, Computer Science Dept. 

MECHANICAL ENGINEERING SEMINAR 
RM. 108 MECHANICAL ENGINEERING 

May9 
Passive Solar Energy Design 
Edward Mazria, Matrix Architecture and Planning, Albuqerque, N .M. 

May 16 
Recent Advances in Aerosol Dynamics and Mechanisms 
Prof. S.K. Friedlander, 
School of Engineering and Applied Science, U. of California, Los Angles 

May 23 
Creative Synthesis of Mechanisms 
Dr. F. Freudenstein, Professional of Mechanical Engineering 
Columbia University 

May30 
Arc Plasmas and Circuit Breakers 
Prof. David M. Benenson, Department of Electrical Engineering and 
Engineering Science, State University of New York-Amherst 

CONTROL SCIENCE AND COMPUTER SYSTEMS 
RM. 102 MECHANICAL ENGINEERING-2:15P.M. 

May 10 
Quantifying Information Costs in Decentralized Decision Problems 
J. Froyd, Department of Electrical Engineering 

May 17 
Quantifying Information Costs in Decentralized Decision Problems-Cont. 
J. Froyd, Department of Electrical Engineering 

May24 
Adaptive Digital Position Control 
J. Hartman, Department of Electrical Engineering 

May31 
Simulation, Optimization and Control of Distributed Parameter Systems 
J. Vojta, Technical University of Budapest, Hungary 

PHYSICS AND ASTRONOMY COLLOQUIUM 
RM. 131 PHYSICS-4:00P.M. 

May9 
Geometrization of Physics 
Prof. C .N. Yang, Nobel Laureate, Einstein Professor of Physics 
State University of New York-Stony Brook 

May23 
The Chimerical Cat: Philosophy of Quantum Mechanics in Historical 
Perspective 
Prof. Stephen G. Brush, Institute for Physical Science and Technology 
and Department of History and Philosophy of Science, 
University of Maryland 

May30 
Luminous Stars and the Cosmic Distance Scale 
Prof. Roberta Humphreys, Department of Astronomy 

WOMEN. 
YOU'RE 
EQUAL IN 
THE AIR 
FORCE. 

Women start out on the same footing as men in Air Force 
ROTC. Women wear the same insignia and hold the same 
cadet positions in AFROTC, just as they do later on as Air 
Force officers. 

And the same AFROTC scholarship can be yours as a 
woman. If you qualify, you can have your tuition, book costs 
and lab fees paid by the Air Force, and receive $100 a month 
for other expenses. It helps free you to concentrate on your 
education. And that's important. 

As an Air Force officer, you'll be expected to use your train
ing and education, and be a leader managing people and 
complex systems. You'll be handed executive responsibility 
starting with your first job. 

It's a great way to be equal, and a great way to serve your 
country. Check into the AFROTC program at your campus. 
Be sure to ask about AFROTC scholarships - you may be 
helping yourself earn an exciting new lifestyle. 

Department of Aerospace Studies 
University of Minnesota Room 3, Armory 
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Blowing Our Own Hom 

In most professional arts/media 
groups, there are coveted awards 
giveni for excellence in the product 
and personnel of that field. Television 
has the Emmies, the motion picture 
industry has the Oscar, advertising has 
the Qio and with student-produced 
engineering mag'azines like Tecbnolog, 
it's the annual ECMA Awards, given 
by the Engineering College Magazines 
Associated to publications showing 
excellence in writing, design and overall 
product. 

ECMA, a press association for about 
SO such engineering magazines, pre
sents its awards at the annual conven
tion, held this year at Notre Dame 
University April 5-7. 

Five Tecbnolog staff members and 
Adviser Dr. John Oausen traveled to 
the meeting, eligible for the first time in 
several years for ECMA awards. Tech
nolog had been unable to compete 
because staff people had failed previous-

a 

Photos I Mike Dorn 

ly to attend the annual convention and 
business meeting until last spring, 
a requirement for eligibility. 

But when this year's meeting was 
over, no one from Minnesota could be 
disappointed as the magazine was 
presented with 7 awards in 13 categories 
for issues published during the 1978 
calendar year: 

First Place-Best Single Cover 
Spring I, 1978 Issue 

Second place-Best Layout for a Single 
Issue, Spring II, 1978 

Second Place-Best Layout, All Issues 

Third Place-Best All Around Magazine 

Honorable Mention-Best Single Issue, 
Spring II, 1978 

Honorable Mention-Best Technical 
Article, Peggy Purcell's "Magnetic 
Bubble Memories", Spring II, 1978 

And in a new students' choice award, 
the Tecbnolog was chosen for Second 
Place as the most outstanding magazine 
nationwide. 

Except for the "people's choice" 
award, a panel of judges who are 

professors or professionals in engineer
ing and science made the selections. 

But the satisfaction of awards aside 
for a moment, for the students who 
attended the convention from Minnesota 
the awards were a minor aspect of a 
much bigger, more informative meeting. 
Student delegates and advisers met 
in informal sessions designed to improve 
writing, layout, advertising sales, 
staff organization, editorial direction and 
management. 

Even more important, however, was 
the opportunity to meet and share the 
experiences of each magazine's own 
campus environment and specifically 
its publishing environment; in many 
cases students solved other students 
publication, problems in a 
shared learning/ experience atmosphere. 

Attending the meeting from Minne
sota were Hap Atwood, staff writer; 
Mike Dorn, photo editor; Glenn Flekke, 
staff photographer; Tim Schultheis, 
business/ advertising manager; Jon 
Kavanaugh, editor; and Adviser Dr. 
Clausen. 



~ na,1e everythi for 
your sc ne s! 

••• 



Illustration/Bruce Hannum 

10 

By Tom Coughlin 

Ill 
Ill 

Awaiting mankind in the vast reaches 
of outer space are tremendous opportu
nities, abundant natural resources and 
an almost unlimited source of energy. 
Space is a great frontier, the exploration 
of which could certainly transform hu
man civilization. We probably cannot de
pend on government to pursue these 
opportunities to their best advantage; 
the industrialization of outer space will 
most likely occur by the actions of the 
private sector. Although vast sums of 
money may be needed in the initial ex
penditures these costs might well be 
born by a partnership or consortium of 
companies. Once such initial investment 
is made there may be plenty of room for 
entrepreneurs to gain a share of a future 
space market. Such people have in
fluenced history in the past and can do so 
again. 

H the proper actions were taken today, 
within the active lifetime of our genera
tion, employment in and the develop
ment of outer space could become a real
ity. Furthermore, ingenious groups -of 
entrepreneurs are already pursuing the 
goal of making transportation into space 
cheaper and more readily available than 
now. 

Why Space Industrialization? 
Space industrialization is attractive as 

an alternative to continued development 
of many industries on the Earth because 
environmental problems, physical limi
tations to processing many materials on 
the Earth and isolation exists. In addi
tion, the development of satellite com
munication and observation systems will 
continue to flourish. 

Mining the Astroids 
Imagine yourself 20 years from now 

nosing your spacecraft (even though the 
bank of Luna owns 75 p_ercent of it) to
wards a promising-looking nickel-iron 



I 
asteroid (one of the Apollo asteroids that 
comes fairly close to the earth). The 
nickel and iron itself is a significant find 
since the nickel can command high 
prices on Earth and most of the readily 
available iron ore is exhausted in the 
industrialized countries. Unfortunately 
you aren't so well backed that you could 
afford the mass drive units needed to 
bring the asteroid into Earth's orbit. The 
competition is so fierce that as soon as 
word got out of your find 20 prospectors 
would be racing out to lay claim to the or
biting rock. 

Instead you must find something on 
the asteroid small enough to bring back 
on your ship but valuable enough to 
finance the retreival of the rest of the as
teroid. Spectroscopic scanning shows an 
unusually high albedo near the neck of 
the pear-shaped asteroid. You move in to 
land your craft on the precarious surface 
and find the reflective object was a 
chunk of platinum as large as a bam. 

Your fortune made, you bring a large 
piece of the metal back to an orbiting 
earth station and file for prospecting 
rights with the Solar Independent Pro
spectors Agency which agrees to defend 
you against any encroachments on your 
find for 10 percent of the take ... 

Not only would space prospecting be 
adventurous, profitable and probably 
dangerous but it would spare the mineral 

Metal Percent 

Iron 89 

Nickel 10 

Cobalt 0.5 

Copper 0.1 

• 

and ecological resources of Earth. In 
exhausting the high-grade mineral re
sources of Earth larger amounts of 
lower-grade material will need to be pro
cessed to meet the demands of the in
dustrial and industrializing nations of 
the world. This will require stripping 
vast amounts of the Earth's surface and 
perhaps making it unuseable for other 
purposes. 

Political problems will arise in the at
tempts by the industrial countries to ob
tain the higher-grade mineral reserves in 
developing countries. The Third World, 
rising nationalism, and the advent of raw 
material cartels, such as the Oil Pro
ducing and Export Countries (OPEC), 
signal a period of confrontation between 
the producer and the consumer nations 
over supplies of these raw materials. 
We may assume the price of metals will 
increase by SO to 200 percent in the 
coming years. 

In their excellent analysis of the eco
nomics of asteroid mining compared to 
continued exploitation of Earth resourc
es Michael Gaffey and Thomas _B. Mc
Cord analyze the financial, political and 
ecological implications of different aster
oid metal delivery schemes. They show 
that the environmental costs or the fi
nancial costs of negating the environ
mental damage increase significantly as 
the grade of the crude ore decreases . 

Such costs will be paid for through re
duced quality of life or an increase in ma
terials costs or both. The legal basis 
for utilization of space resources could 
probably be made in the same way as 
arrangements are made for sea floor util
ization. :rhis is just one example of the 
legal problems which space utilization 
will have to face. 

Processing space minerals will require 
use of the abundant solar radiation. This 
will reduce the terrestrial demand for 
energy as well as pollution arising from 
processing. Because of the means by 
which asteroids came into being their 
metallic constituents are for the most 
part simple metals. Extraction would 
thus be a simple process. 

One can imagine a stream of crude 
metal fragments entering a solar furnace 
cavity heated by focused sunlight to 
several thousand degrees and contin
uous bar to enrich the last heated end in 
the minor constituents of the metal alloy. 

Vapor fractionation is another promis
ing technique. Gaffey and McCord state 
that in addition to the relatively abun
dant minor metals (Ni, Co), useful quan-

SOURCES: 
*"Pig Iron to Heavy Scrap," Iron Age, 
Vol.216, 1975, p.48 
**Minerals Yearbook, U.S. Bureau of 
Mines, 1973 
Technology Review, June, 1977 

Price Value Use rate** 
Mass (dollars per (dollars per (million tonnes 
(millions tonnes) million tonnes) million tonnes) per year) Years supply 

6.9 X 109 200* 14 X 1011 4.5 X 108 15 

0.8 X 10q 4400** 35 X 1011 6.4 X 105 1250 

4 X 10
7 

8800** 3.5 X 1011 2.0 X 106 3000 

8 X 106 
1380** 11.11 X 1011 

1.8 X 106 1 

COST COMPARISON FOR MINING METALS IN SPACE 
15.3 X 1012 
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tities of other trace metals (e.g. copper, 
gold, platinum, germanium, etc.) could 
be isolated as byproducts of this process
ing. In addition, low-gravity permits the 
use of unusual fabrication techniques, 
such as the injection of a gas into the 
melt to produce metal foams of any de
sired density. 

The development of asteroid mining 
will involve the study from spacecraft of 
the asteroid compositions using reflect
spectrometry, gamma-ray and X-ray 
spectrometry and radar. In addition den
sity and moment of inertia m__ay be deter
mined from spacecraft tracking. Lander 
vehicles and penetrometers would ana
lyze the surface directly. Surveying and 
analysis carried out over several years 
combined with ground based studies 

By Tom Coughlin 

The government of the United States 
will not create the Third Industrial Revo
lution in outer space industrialization. It 
will not because it is not the function of 
government to run a business. Further
more, where government has run or 
regulated industry, the effects have been 
less than admirable. The American 
people, too, have shown themselves to 
be against any new government boon
doggles similar to many of the efforts of 
the old space program. 

If mankind is to reach the stars it must 
do so systematically and purposefully. 

But this will happen only if people 
have a need to be in space. It will happen 
only if there is a product to be made and 
a profit to be gained. In other words, a 
true industrial revolution in space will 
not occur until the private sector is re
sponsible for the most-if not all-of the 
requirements of a space-going species, 
including transportation. 

It doesn't mean, however, that with-
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should allow the categorization of near 
earth asteroids and uncover the most 
promising ones for material processing 
experiments. 

The technological advances required 
are 1) cheap, high-flux Earth-to-orbit 
shuttle systems and a space tug for near
Earth and Earth-moon operation, 2) 
large-scale, long-term, self-contained 
closed life support systems and systems 
to permit long-term operations in low 
gravitational fields without irreversible 
physiological damage, 3) deveiopment 
and evaluation techniques for concentra
ting and extracting desired metals and 
minerals, and 4) development and eval
uation fabrication techniques to produce 
and assemble structural elements for the 
space mining and manufacturing facili-

ustrial 
out alternatives available government 
space shuttles should be avoided, but 
only that it must be a temporary meas
ure. Government space shuttles will not 
serve the needs of full-scale space in
dustrialization. 

The attitude in the business world 
today about high risk ventures, however, 
is one of "let Uncle Sam do it!" Business 
is so used to the security of a 5 percent 
profit margin, government subsidies and 
special protections that it fails to see the 
potential fortune to be made by well-run 
space industries. 

As G. Harry Stine has said, "The first 
billionaires of the Third Industrial Revo
lution are alive today" ... that is, if money 
can be pried free from the military
industrial complex to invest in space 
ventures. 

As long as the attitude of business is 
merely to take the most secure (govern
ment-backed) investments, space will 
continue to be the plaything of govern
ment rather than the tool necessary to 
better the lot of mankind. 

ties and for human habitation. Economic 
studies of initial investments required 
investment return and the impact on the 
terrestrial economy will need to be 
carried out. Also a study of the political 
impact of this new material source on the 
relationships between the developed and 
developing nations must be pursued. 

An international agreement will pro
bably be needed to allow full use of re
sources from space. 

It is probable that a multiple-use ap
proach (mining, manufacturing facili
ties, power production and colonies) will 
provide a more sound economic, techni
cal and political base on a shorter time 
scale and a lower costs than individual 
independent developments. 

. 
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It would be well to consider this atti
tude of government -backed security as 
more and more land is strip-mined to 
provide fuel and material to feed indus
trial machines in developed nations, and 
as tensions continue to build between 
consumer and producer nations. 

Perhaps we should give the natural 
resources on earth a rest and develop, 
among other alternatives, solar power 
satellites, space processing factories and 
outer space mining operations. Consid
ered thus, space industrialization may, 
indeed, offer several advantages over 
continued earth industrialization which 
would encourage people with an adven
turesome frame of mind to take the risks 
necessary to create the future fortunes of 
the space industrialists alive today. 

Tom Coughlin is currently a graduate 
student in the Electrical Engineering 
Department. In 1978 he was a consultant 
for Honeywell, Inc., working on the 
corporation's technology assessment of 
space industrialization. 



Power Satellites 
In the mid 1970s Peter Glaser of 

Arthur D. Little Inc. began serious 
studies on the production of satellites 
which could competitively supply the 
world's power needs. The satellites 
would turn the solar radiation of Earth 
geosynchronous orbit into electridty by 
either solar cells or heat cycle engines 
and use this electricity to drive a micro
wave or laser generator which would 
produce a tight beam at the Earth's sur
face. Because of the fixed position rela
tive to Earth of a geosynchronous sattel
lite a large antenna "farm" could be built 
which would collect these microwaves 
or light and turn it back into electricity 
at high efficiency. This would allow the 
tapping solar radiation 24 hours a day 
nearly every day of the year to supply 
energy to Earth. 

A prototype model of such a solar 
power satellite could be constructed 
during several dedicated space shuttle 
missions. A full -scale model, however, 
will require a new type of cheap launch 
vehicle which can carry large payloads. 
This would allow satellite solar power to 
become competitive with terrestrial 
sources of energy. 

Rockwell and other aerospace firms 
are developing methods whereby robot 
systems could be used to do much of the 
construction work for a solar power satel
lite. One advantage of construction in 
space is that a massive structure need 
not hold itself up against Earth's gravity 
but only be strong enough to resist the 
structure's inertial strains and stresses. 

Space Factories 
Solar power satellites will have anoth

er use in the fledgling industrialization 
of space. They will be used to supply 
power for new industries, utilizing the 
unique properties of space itself. These 
include low gravity, high vacuum 
pumping speed~, ultrahigh tempera
tures in any body protected from the 

Receiving antenna 

Orbital fabrication 
and assembly 

Transmitting antenna 

Solar-energy conversion 

Personnel 

Space transportation 

ST PROPORTION COMPARISON FOR POTENTIAL SPACE FACTORY 

sun's radiation. The unique property of 
space is the low gravity. The weightless
ness of space will allow "levitation" pro
cessing where the material is suspended 
in mid-air without touching a container. 
In the weak gravity of outer space only 
small forces such as electromagnetic, 
electrostatic or acoustic fields would be 
needed to control the position of relative
ly large amounts of material. This would 
eliminate the danger of impurities from 
containers entering the material. This 
is a major problem in earth-manufac
tured reactive, high-melting-point ma
terials like highly purified glass for la
sers and laser optical systems, and pure 
crystals for semiconductors. 

In addition containerless processing in 
space would eliminate surface irregulari
ties which contact the melted material. 
These irregularities provide sites for un
desireable crystal growth in a solidifying 
liquid, which spoils the perfection of the 
solid. 

A second major advantage of low
gravity processing is the elimination of 

"gravity-induced convection" in liquids. 
A melted material will always contain 
regions of different temperature and, 
thus, different density. On Earth_. gravi
ty's pull on these regions causes convec
tions which spoil the homogeneity of a 
liquid. 

Weightless processing will also elimi
nate the separation of ingredients in a 
mixture due to their differing densities. 
This will allow much better control of 
heat and mass transport in liq_uids and 
gases. Many processes in which bouy
ancy and thermal convection cause prob
lems will change drastically in low
gravity space. For instance space manu
facturers will find it easier to deposit ma
terials on surfaces, mix and _homogenize 
liquids, polymerize chemical compo
nents, separate and purify components 
of mixtures, cast mixtures of metals and 
grow crystals. 

In weightless space, molecular forces 
like cohesion and adhesion will replace 
gravity as the strongest environmental 
forces. They will thus become the factors 
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that control processes, and there will be 
drastic changes in various kinds of cast
ing and drawing processes. 

Preliminary experiments in these 
fields of space processing as well as the 
separation of biological components will 
be performed on missions aboard the 
space shuttle in the 1980s. 

How Companies Can Become Involved 
As the coming decade progresses and 

as the results of shuttle missions begin 
coming in, the private sector will become 
increasingly aware of the opportunities 
in the utilization of outer space. The de
sire to use this new resource will create 
pressures for cheaper and more versatile 
lift systems. Indeed, the first venture_s to 
develop really cheap launch ~ehicles 
have begun by several groups, including 
OTRAGofWest Germany and the Foun
dation Institute of the twin cities. 
OTRAG has already had several success
ful launches of their "space truck", as 
it has been called. OTRAG has plans to 
use their launch system in competition 
with the Shuttle, The Ariane (European 
Space Agency) and other satellite deli
very systems. They have offered this 
service to all and sundry. Among other 
cargo they would fly are observation or 
spy satellites for countries neither in the 
American or the Soviet Bloc. 

How could companies profit from the 
outer space environment in the next de
cade? One way might be to purchase 
space shuttle flights and brokering 
room. It may be possible for a partner
ship of companies to sell space not used 
in their own work and so perhaps get a 
"free ride", or zero-cost transfer into 
orbit. The partnership might consist of 
three corporations-say Honeywell, 
Control Data and Sperry-Univac. They 
would use the remaining shuttle space to 
, develop a given product of interest to al1 
three parties. 

A more plausible occurance would be 
a club of say 100 or 200 companies, each 
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contributing a little capital and perhaps 
owning stock in the end products of 
space development. Such a scheme 
would probably be much easier for pre
sent-day American corporations to pur
sue since it involves little risk on the 
part of any single partner. 

Perhaps of greatest interest to an in
dustrial space endeavor would be a 
knowledge of predicted cash flow. For 
instance, a company would be greatly in
terested in the break-even point in a par
ticular industrial operation. Cash flow 
studies of space industrial activities have 
been conducted by several institutions, 
including General Electric, TRW, Rock
well, The Foundation Institute and 
NASA. Their findings are that, parti
cularly in the area of space separation of 
biological materials, the payoff could be 
quite rapid, say breakeven in six years 
time. 

In other industries breakeven may not 
occur for seven or even ten years time 
for the most advanced, currently con
sidered efforts. These include solar 
power satellites, silicon ribbon produc-

tion, crystal and special materials 
growth. 

The advantage of space-processed ma
terials in terms of potential market may 
be considerable. Materials for special 
purposes which could not be pro
duced on Earth could have an immediate 
market. Space materials which would 
compete with earth-produced materials 
could at first be at a competitive disad
vantage. But as the cost of space trans
portation goes down and the cost of 
earth-processed materials goes up the 
point will be reached where space mater
ials will achieve a competitive edge over 
earth-produced materials. 

When companies begin to realize this 
competitive trend in space-produced 
materials the real space race will begin. 

1. Mining Outer Space, Michael J. Gaffey & 
Thomas B. McCord, "Technology Review" 
June 1977. 

For further reading: 
1. Solar Power from Satellites, Peter Glaser, 
Physics Today, Feb. 1977. 
2. The Promise ofthe Space Factory, Donald M. 
Waltz, Technology Review, May 1977 



By Bruce K vam 

We usually associate great ideas with 
a single man: Einstein and relativity, 
Newton and physics, Copernicus and 
astronomy. Many of these individuals 
were "mere" products of their environ
ment. In making their discoveries they 
made the next logical step forward in the 
progression of science, building on what 
had been developed before them. But 
history finds it hard to pin a medal on a 
long line of scientists; as a result usually 
only one of them gets all the glory. 

Such is the case with Gerard K. 
O'Neill, "founder" of the space colony 
concept. In 1969, when 0 'Neill first 
delved into the subject, there was noth
ing fantastically new about the idea of 
space colonization. What was new about 
O'Neill's idea was that we could, with 
technology available right now, put mil
lions of people into orbit-living, work
ing, playing, much the same as we do 
here on Earth. 

In his book, The High Frontier, 
O'Neill goes into much detail, describing 
what life in a space colony might be like. 
He outlines what steps would be neces
sary to establish a beachhead in space, 
which would produce more colonies, 
which would build habitats to support 
perhaps millions of people each. 

This last colony, which O'Neill calls 
"Island Three," would be a cylinder 20 
miles long and 4 miles in diameter, giv
ing it an internal land area of 500 square 
miles. Island Three would be construct
ed from materials launched from the 
moon by "mass drivers." A mass driver 
would accelerate a bucket of lunar soil 
to lunar escape velocity and throw it 
toward a point in space where a large 
catcher's mitt-like apparatus would cap
ture it. Since lunar soil is rich in metals 
such as titanium and aluminum, as well 
as oxygen, it would make an ideal raw 
material for construction in space. To 
provide funding for these grand ven-

We usually associate great ideas with a single man: Einstein 
and relativity, Newton and physics, Copernicus and 

astronomy ...... but history finds it hard to pin a medal on a long 
line of scientists, so usually only one of them 

gets all the glory .. 

tures O'Neill would build large satellites 
in orbit around the Earth that would col
lect the sun's rays and beam their 
energy down to Earth (at a profit, of 
course) in the form of microwaves. 

O'Neill, who was at one time a scien
tist-astronaut candidate, first published 
his findings in Physics Today in 1974. 
Today there are national organizations
notably the L-5 Society-that avocate 
the colonization of space and its use in 
producing energy for Earth. There is 
a solar power satellite lobby in Congress 

and through their efforts the federal 
Department of Energy has sat up and 
taken a closer look at the feasibility of 
getting our power from space. 

O'Neill is often accused of espousing 
a utopian dream, but he vehemently 
denies this. Even though is schem~ 
might solve the temporary problems we 
face on Earth, such as the energy 
crisis, pollution, malnutrition and 
(eventually) overpopulation, he acknow
ledges the fact that people are going to 
be as stupid as they always have been. 
But he can still hope. 
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One might think that a space colony 
book appearing only a year after 
0 'Neill's would be a vast duplication of 
effort, But T.A. Heppenheimer's 
Colonies in Space contains a perspective 
definitely different from O'Neill's. He 
tends toward a more long-range view, 
away from the immediate problems of 
Earth. And since the book is newer, 
there is some material covered that did 
not appear in The High Frontier. Colon
ies in Space also has color plates, 
whereas The High Frontier has only 
black and white illustrations. 

The book starts out speculating on the 
existence of life in outer space, tells of 
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greener pastures around other stars. 
A thought-provoking book. 

our findings so far in the solar system 
(still very cloudy), and continues to dis
cuss O'Neill's colonies, with power 
satellites and moon mining. But then 
Heppenheimer turns on the long-range 
vision with chapters entitled "The Next 
Million Years" and "Colonizing the 
Stars." He examines what the future 
holds for us in the neighborhood of the 
sun, and how we might leave it for 

Colonies in Space and The High 
Frontier are general interest books and 
do not hold much hard, technical infor
mation. But for those of you who like 
punching caculators, a book entitled 
Space Settlements: A Design Study, is 
available from the U.S. Government 
Printing Office. Even if you shiver at the 
sight of integrals, the book may still 
interest you. It is mostly a verbal des
cription of how such colonies would be 
built, so you can close your eyes when
ever an equation pops up. 

T 
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The book was produced by a summer 
study at Stanford University, sponsored 
by NASA. To get a copy, write the 
Superintendent of Documents, U.S. 
Government Printing Office, Washing
ton, D.C. 20402. (Stock nurvber 033-000-
00669; catalog number NAS 1.21:413.) 

For an even further out view of what 
life in space might be like, the Handbook 
for Space Pioneers, by L. Stephen Wolfe 
and Roy L. Wysack, provides fictional 
answers to most questions. Similar to 
pamphlets that local chambers of com
merce issue, this book is a catalog of 
eight habitable planets, their life forms, 
resources, climates and histories. 

Of course. the book is nothing but sci
ence fiction, unlike the O'Neill and 
Heppenheimer books. The planets des
cribed here are figments of the authors' 
imaginations and are sometimes quite 
weird: one of the planets has a few 
hundred moons, another is a member of 
the twin planetary system, yet another is 
mostly water. But they are not beyond 
the realm of believability ... most of the 
time. A few things in the Handbook 
that some scientists have said, however, 
are flat wrong. But then, scientists 
aren't always right. 

The Handbook gives orbital data for 
all the planets, maps of their sqrfaces, 
diagrams of the ships that will get you 
there, personal accounts of settlers and 
more. It is a curious brand of science fic
tion, and I can't say how such a book will 
fare: it's on the misty border between 
fact and fiction. Also, its price-a hefty 
$7.50-is a little forbidding. 

The Handbook aside, these books take 
a serious view of a very possible pros
pect: the colonization of space. As we 
gain more experience with Earth-bound 
industries and energy sources (Three 
Mile Island foremost in mind), O'Neill's 
pie-in-the-sky ideas are looking more 
down-to-earth every day. 

ine's in Dinkytown 

Campus Store 
31514th Ave. S.E. 
Mpls., Minn. 55414 
331-6864 

3018 Lyndale Ave. So. 
Mpls., Minn. 55408 

827-5301 
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"It's getting darker! It's getting dark
er!" In a moment, we were all saying it, 
there along the shore of frozen Lake 
Winnipeg. As totality approached, the 
surrounds took on an eerie hue, like 
dusk, and yet different. This is what my 
five companions and I had traveled more 
than 400 miles to see: an event that de
pended on the amazing coincidence of 
the sizes and distances of the sun and 
the moon. 

We had set out Saturday morning, 
Feb. 24, in a Scout and a Mustang. 
Several others had already decided to 
stay behind because of the weather fore
casts. Nevertheless, the six of us went, 
spending most of Saturday on the road. 
We arrived in Winnipeg Saturday night. 
Sunday we relaxed, swam in the hotel's 
pool and watched the weather reports. 
The hotel was full of people there to see 
the eclipse. We went to bed Sunday to 
predictions of cloudly skies; partly 
cloudy was predicted for farther west; 
and clear up Hudson's Bay was predict
ed. Get an early start and head west 
toward Brandon, we decided. 

Monday morning, at the ungodly hour 
of 5:30 a.m., we got up. Sleepily, I 
turned on the TV, to the station with con
tinuous weather reports. Within a min
ute the special eclipse forecast was on. It 
had completely turned around! They 
were predicting clear skies for all of 
southern Manitoba. The only place that 
would be cloudy would be up near Hud
son's Bay! Now we were wide awake 
and very excited. 
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We wasted a day driving up there, 
another day driving back. 

We spent a lot of money for gas and rooms, 
and stood out in the freezing cold-all for two minutes of 

totality ••• It was worth it. 

We decided to go north from Winni
peg. This would get us closer to the 
center line of the eclipse, giving us a lit
tle more totality. The Moon's shadow 
would be sweeping across the Earth's 
surface at well over 1,000 miles per hour, 
and we wanted to be in it as long as 
possible. We also wanted to get out of 
the city, because when totality came, all 
the street lights would come on; we 
wanted to see just how dark it would get. 

At sunrise the skies were very clear. 
But soon some thin cirrus-feathery 
clouds of ice crystals-appeared and 
would remain throughout the day. 
After breakfast, we set off north, orig
inally toward Gimli. But we found a park 
and beach area in the town of Winnipeg 
Beach where a number of observers had 
already set up their cameras and tele
scopes on the frozen lake. We decided 
this would be an excellent spot and set 
up ourselves. By this time the partial 
eclipse was well underway. We had been 

Photo/Glenn Flekke 

While only approximately a 92 percent 
eclipse could be viewed from the Univer
sity and southern Minnesota, these 
students stopped to get as much of an 
observation as possible, ~afely seen 
through exposed pieces of negative film. 



particularly that from the interplanetary 
dust in it. At some certain distance from 
the sun, the heat should vaporize the 
dust. This interior region is known as the 
"burn-out zone." Thus, by measuring 
the emission at various points near the 
sun, Dr. Ney hoped to find at what dis
tance this burn-out occurs. This would 
tell us more about the dust, which in turn 
would help scientists understand more 
about the structure of the solar system. 

Looking at his data, Dr. Ney found a 
drop-off, as might be expected at the 
burn-out distance. But he couldn't be 

~ sure because the cirrus clouds, which are 
2 very good at absorbing infrared radia
~ tion, could produce the same effect. 
~ "If we had had two widely separated 
~ sites, we could have been sure," Ney 
_g said. But he had been unable to obtain 
a. funding for his plans. 

Minnesota students joined 15,000 citizens near Coffman Union to observe the partial Still, the total eclipse was a spectac-
eclipse using the traditional pin-hole camera effect. ular sight. One of my traveling compan-
observing it en route through darkened even better view of the spectacle. There ions summed up my feelings: "We wast
photographic negatives. was a pink glow all around the horizon. ed a day driving up there, another day 

With less than half an hour remaining Then someone said, "I think it's end- driving back. We spent a lot of money for 
before totality, we set up our small tele- ing." It seemed like 30 seconds, not two gas and rooms, and stood out in the 
scope to project its image on a piece of and a half minutes. But he was right: freezing cold-all for two minutes of 
cardboard. Then quickly--suprisingly another diamond ring and it was over. totality. It was worth it." 
quickly-totality was upon us. It had The moon would continue sliding to one 
been immediately preceded by the dia- side, mirroring the earlier partial 
mond ring effect, seeing just a spot of phases, but that was anticlimatic. Some 
sun before it finally disappears. of us danced a gleeful little gig and start-

Once the sun was all covered only the ed wondering when we could see our 
corona, the thin outer atmosphere of the next eclipse. 
sun, was visible. Also visible to the The thin cirrus had obscured the out
naked eye were several prominences- ermost portions of the corona during the 
huge eruptions on the sun's surface- event. Out in Bow Bells, N.D., the same 
looking very much like red tongues of type of clouds were plaguing Dr. Edward 
flame. Cameras were clicking. We each Ney, from the University's Department 
took a look through the telescope (per- of Astronomy. He was trying to measure 
fectly safe during totality) and got an the infrared emission from the corona, 

The next total solar eclipse will be 
Feb. 16, 1980, visible from parts of 
Africa, India and Asia. On July 11. 1991. 
a total eclipse will cross Hawaii. Mexico 
and other areas of Central and South 
America. The next total eclipse visible 
from the 48 states will occur on Aug. 21. 
2017. It will sweep through from the 
Pacific Northwest to the South Atlantic 
coast: Another one will cut across Mex
ico. Texas and on up through New Eng
land on April 8. 2024. 
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"When you are in school it seems you are constantly in pur
suit of that education that is out in front of you. Then all of a 
sudden you are through school, but the pursuit continues. If 
you are to be interesting in Architecture you do not ever 
stop." 

Daryl Hansen, Oass of 1970 
University of Minnesota School of Architecture 

By Dave Bissonnette 

Daryl Hansen, a 33 year old junior partner with The Leo
nard Parker Associates, a Minneapolis architecture firm, 
graduated from the University's School of Architecture in 
1970. Since then he has been continuing his education by 
exposing himself to other schools of thought about arc hi
tecture and life in general. Last year he won a nationwide 
competition for solar home design. Recently he finished reno
vating his home near Lake Calhoun. 

Hanson feels that when you go through school, that is just 
the background you have to have to build on. It is that way all 
through life-you keep building. 

Because architects work on a social level, dealing with 
people and behavior, Hansen said in a recent interview, "an 
architect has to develop a philosophy about life, about things, 
about where he is, about where society is." And in order to 
add to the field of architecture, at one point, Hansen be
lieves, an architect has to develop some kind of philosophy 
which is truly a personal one. 

Although Hansen has been reading several philosophers' 
work lately, he claims not to be a devoted follower of anyone 

Photos/ Dave Bissonnette 

Bathroom: common materials made beautiful. 

in particular; rather, he has learned something from all of 
them-different ways of looking at everyday reality. 

Hansen said his first year of architecture at the University 
was overwhelming because of all the information and work. 
Later, as he was exposed to other ideas and he had time to 
reflect, he began to develop his own philosophy. 

Part of that philosophy deals with the economy of materials 
which is reflected in his home, lifestyle and award-winning 
solar home. His house, for example, is economical as well as 

functional, attractive and fitting to his 
space needs. He spent approximately 
$2,000 for materials on the renovation 
and did the labor himself. 

"Why pay for expensive materials 
when you can use a common material 
in an eloquent way to serve the same 
purpose? It is something I really believe 
in." 

This same attitude can also be seen in 
his dress, musical interests and attitude 
toward people. It is a complete concept 
with him. 

A spacious feeling is created by a well-designed arrangement of two by fours in 
Hansen's renovated attic. Contains family, sleeping and work areas. 

"People who have been additive at 
some point," he continued, "have done 
something different, something that is 
nonconforming. But you do not get rid of 
the basic old structure and architecture 
that easily. The way I have detailed my 
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upstairs-it has a lot of the old. In the 
upstairs I blended the old and the new by 
leaving the skeleton of the old which re
lates to the new framework, creating a 
cohesiveness between the old and new 
structures." 

When Hansen remodeled his own 
house, his philosophy was applied to 
several aspects: "Because this is a 
small house, I wanted to extend the feel
ing of space as much as I could. The 
house was so compartmentalized it 
forced your activities to be also. When I 
went upstairs and saw the large, open 
space I liked the feeling. So considering 
the various uses we thought appropriate 
to the space and our needs, rather than 
close it off and partition it like the down
stairs, we decided on one space. I creat
ed incidents where things could occur 
within it. .. A framework with two by 
fours which allow things to happen. 
Different things happen: seating hap
pens, the bed happens, my desk hap
pens, a shelf happens, partitions can 
float-all fitting within the framework. 

"I visually expanded the feeling of 
space upstairs by extending the slope of 
the roof all the way to the floor. Opening 
the floor of the upstairs to the first floor, 
on the south side, visually opens that 
area up and allows for conversion to 

Desk and shelves "happen"-in tune with Hansen's philosophy-within framework 
of the upstairs attic. 

solar heat someday. When I redid the 
kitchen I replaced the wall dividing the 
kitchen and dining room with an island 
and shelves, again visually expanding 
the feeling of space." 

Hansen likes to build his own designs 
because he gets pleasure doing it him
self. He enjoys seeing the results, work
ing with the materials and getting to 
understand another process, a step be
yond the architectural drawing. 

Before settling into work in Minneap
olis, Hansen also spent a year at the 
University of California-Berkeley. 
There he received his Masters degree in 

Architecture, working on a research pro
ject with Richard Bender, now Dean of 
the College of Environmental Design. 

"Bender really influenced me," 
Hansen claims. In reference to Hansen's 
project, Bender told him to "pursue 
something that interests you. It doesn't 
matter what you do but do it well, to your 
own satisfaction." 

And Hansen has taken the advice well, 
holding an influential position with a 
Minneapolis architecture firm, design
ing an award-winning solar home, 
renovating his own innovative home
after graduation. 
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Church St. 

MODEL OF PROPOSED CIVIL/MINERAL 
Courtyard 

ENGINEERING BUILDING 

By Mary Jo Hamnascb 

The blueprints of the future for the 
Civil and Mineral Engineering Depart
ment show that things are certainly look
ing down for the department -rQughly 
105 feet down. With full funding recently 
recommended for approval by Gov. 
Quie, the Civil and Mineral Engineer
ing Department probably expect final 
approval and construction to begin on an 
innovative and exciting underground 
building, designed to house the faculty, 
classrooms, labs and department offices. 

According to the building committee 
chairman, Lawrence E. Goodman, pro
fessor of Civil and Mineral Engineering, 
the building is to occupy the area just 
east of Architecture and north of Space 
Science. 

The funds to plan the building and 
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prepare contract documents-$680, 000 
-were appropriated by the 1978 Legis
lature. The architecture firm of Myers 
and Bennett/B.R.W., of Minneapolis, 
was chosen by the State_Desi_gner Selec
tion Board, the same architects who de
signed Williamson Hall. 

When the Legislature allocated the 
planning funds, they simultaneously put 
a ceiling cost of 17.2 million_ dollars for 
the total project, which includes any 
costs for site preparations, tests, archi
tects fees any other extraneous fees-. 

Because full funding was recommend
ed last month, nearly a year ahead of 
the anticipated time, a half million 
dollar savings could be realized; con
struction may begin six months early, 
beating inflation to the punch for mater
ials and labor costs. 

~IUUU~ 

The building will have almost 90,000 
net assignable square feet, and a gross 
amou_nt of 140,000 square feet. The dif
ference between the two is accounted for 
by corridors, walls and elevators-all of 
which take space. In terms of percent
ages, 64 percent of the gross space will 
be net assignable space. This a better 
ratio than can be claimed of the more re
cently built structures at the University. 
An interesting comparision of space can 
be made with Williamson Hall which 
contains 83,000 gross square feet. The 
proposed Civil and Mineral Engineering 
Building will be just a little smaller than 
twice the size of Williamson Hall. 

Part of the reason for going under
ground with another University building 
has to do with local geology. In this part 
of Minnesota, the first 50 feet below 
grade level is glacial till. Below that is 



a layer of limestone spanning 30 feet. 
The solid limestone is the same lime
stone commonly used to form the foun
dations of most large buildings. Below 
this, beginning at 80 feet below grade is 
a layer of St. Peter sandstone. There 
have been earlier suggestions to exploit 
the deep mine space under the limestone 
for such things as parking garages and 
archives. 

As part of the building, plans call for a 
shaft to be put through the limestone 
into the deep mine space below. The 
shaft will be the main access through the 
building, containing an elevator, stairs, 
and an open space. There will be several 
levels of laboratories in the deep mine 
space. 

"We have an underground test room 
that was built as a part of a National Sci
ence Foundation project under Northrop 

Field," assured Goodman. "I was down 
in this deep mine space last January 
when the above ground temperature was 
-20 degrees Fahrenheit and the tempera
ture in the room was 55. Once you get 
well below the surface, you do not have 
these large temperature changes." 

To the left of the shaft, there are three 
levels of classrooms. The first _level, at 
16 feet below grade level, will likely have 
connections to Architecture, Space Sci
ence, and Cooke Hall. Entrance to this 
level is via a circular staircase or ramp. 
The second level is at 22 feet below 
grade level, with the third level starting 
at 32 feet below grade level. These floors 
will not only hold classrooms, but they 
will hold facilities for the students to 
work on their designs, to_study and to 
mingle with one _another socially. 

"We would like to restore the spirit of 

SCHEMATIC DESIGN/CROSS SECTION 

fellowship to the extent that it is possi
ble," said Goodman. "It is quite impor
tant that this be_ an illustration of the 
human side of technology. We want to 
provide the amenities that students have 
at other universities, and that should be 
a part of a university experience." 

Starting at 80 feet below grade level, 
there will be two leyels of laboratories 
in the deep mine space to the left of the 
shaft. This area will accomodate the 
Underground Environmental Support 
Facilities. For numerous geological and 
cost reasons, ..the limestone layer of stone 
will not be excavated, which accounts for 
the large gap between the classroom 
levels and the two levels of laboratories. 
In.Jact the elevator will be the primary 
acce_ss to the lower level to bring in con
struction materials. 

To the right of the shaft, there will be 

Photo/Glenn Flekke 
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two_levels of laboratories, the first of 
which will be the structural lab. One of 
the more creative and unusual aspects of 
the building will be here. Sitting dir
ectly above the structural laboratory, on 
ground level, will be a crane. The open 
space in the adjoining shaft will allow the 
crane to lift bulky materials off trucks 
and down the shaft to accessible labora
tories. This will allow for easier mat
erials testing as a part of ihe depart
ment's teaching and research program 
by increasing and improving the mobility 
within the building system. 

Beneath the structural lab will be the 
mining lab, down to 50 feet below grade 
level. Here agin, there will be a gap of 
30 feet in order to b)':pass the limestone. 
The next level, which starts at 80 feet 
below grade level, will house the Under
ground Space Center. 

Goodman said of the unusual layout of 
levels in this building: "With an under
ground building you are not limited to 
where you go or to what levels you estab
lish. What limits you at the lower level is 
the Mississippi River, which sets the 
permanent water table. The lowest 
level, 105 feet below grade level, I must 
admit, is not very far from the water 
table." 

Some of the precedents of construc
tion at depth are the University heating 
tunnels which_are as deep and reportedly 
they experience no trouble. To ward off 
water problems, associated with most 
underground buildings, a pump_will be 
installed in conjunction with a connec
tion to the storm sewer system. This 
would, planners hope, assure the ab
sence of any water leakage into the 
building. 

Brightly confident, Goodman smiled 
broadly when he stated, "Water as a 
structural problem is a little overrated." 

Minnesota, being an energy depend
ent state, presents problems in the heat
ing and cooling systems of any building. 
According to Goodman, however, an 
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With an underground 
building you are not limited 
to where you to or to what 
levels you establish .. What 
limits you at the lower level 

is the Mississippi River, 
which sets the permanent 

water table. The 
lowest level, 105 feet below 
grade level, I must admit, is 

not very far from the 
water table .. 

' underground building, by the very 
nature of the design, will require about 
half of the heating and cooling energy of 
a conventional above ground building. 

"We currently have a request into the 
Department of Energy. If that funding 
does not materialize, the building will 
have a conventional heating and cooling 
system except that it will need only 50 
percent of the energy used in an above 
ground building," explained Goodman. 
"It would work off the University heating 
system. We will have a trombe wall, and 
optical systems which will b_ring some 
natural light into the subsurface areas." 

A trombe wall contains a great deal of 
mass that is. exposed to the sunlight,_and 
that mass can be either water or con
crete. The wall is used as a means of 
controlling passive solar gain. The 
trombe wall is exposed to the sun, but 
becaus_e of the excessive mass, it takes 

so much energy to_ heat it up _a few 
degrees that not much heat is received 
during the daytime. This trapped 
energy, however, is just enough to help 
keep the temperature during the colder 
periods of the night. 

Professor Ray Sterling, who is an 
assistant professor in the Civil and Min
eral Engineering Department and 
director of the Underground Space 
Center, described the wall as "a means 
of converting alot of heat into. a small 
temperature rise. The size of such a wall 
and whether the building will actually 
have one is dependent on calculations 
which will tell the amount of solar radia
tion we will get during the day in 
relation to the total size of the building 
and the amount of heat that the building 
can take. Physically, it would be an 
almost vertical wall facing southward 
with the mass behind it." 

If funding from the Department of 
Energy does come through, the build
ing will be totally energy independent. 
This would be achieved by a unique and 
combination of three elements: ( 1) high 
temperature solar collectors, (2) an or
ganic Rankin cycle turbo generator~ and 
(3) an ice tank cooling system which is 
the brain child of the University's former 
Professor Thomas Bligh, now of Massa
chusetts Institute of Technology. 

"The solar collectors, which would be 
mounted on the Field House, are the 
most expensive of the Rankin solar heat
ing system," said Sterling. "We would 
like to use them as much as possible. 
For space heating in a large building 
like this, you must remember that the 
building generates a lot of heat within 
itself, so you only need the collectors two 
or three months of the year; and if you 
did nothing else with them they would 
just sit idleJ By using an ice air condi
tioning tank-which is Professor Bligh's 
idea and is basically a large tank of water 
in which you make ice by using Minne
sota's natural climate-to cool the build-



ing in the summertime we have effect
ively freed the solar collectors from cool
ing use. 

"Then we add the third componenLof 
the system, which is an organic Rankin 
cycle turbo generator. You put heat in, 
and you get electricity out by a process of 
compression and _ expanslon. It is a 
thermodynamic cycle whkh is the re
verse of a refridgerator cycle. This gen
erator will be powered by the heat from 
the collectors when they are not space 
heating." 

The Rankin cycle generator is now in 
limited. use in a few places around the 
country. Honeywell of Minneapolis is 
using a< slightly different ... system, a 
Rankin assisted air conditioning system. 

Steve Scarborough, a project ~ngineer 
whose -responsibilities include work with 
the General Offices of Honeywell com
mented on the system: "We are very 
pleased with the sample tests we have 
performed. But the real question of how 
efficient the design is, or how the _system 
actually functions under real life circum
stances can't be answered until the cool
ing season starts sometime this sum
mer. 

Other complications in planning arose 
when the problems of an already crowd
ed campus caused the University 
transit planners to consider moving the 
bus terminal in front of Jones Hall to 
just north of Architecture. This would 
fit into the Civil and Mineral Engineer
ing department's plan to move Union 
Street north to run alongside the Armory 
and Field House. The broomball field, 
currently located on the proposed 
building site would be relocated. 

According to many of the Civil and 
Mineral Engineering Department, the 
need for a larger building became appar
ent years ago. The major problem is 
the limited number of laboratories and 
their small size. They are designed to 
hold 12 to 15 students. In 1965, the grad
uating class was about 45 students. 

The University of Mimtesota 
is the center of underground 

space engineering .. The 
leader of this program is the 
head of the Qvil and Mineral 

Engineering Department, 
Charles Fairhurst .. 
This building is an 

expression of the forward 
looking activities of that 
program ...... particularly 
important in Mimtesota 
because it is an energy 
conservative building .. 

Now the graduating class is about 145 
students. Meanwhile, a graduate pro
gram in Civil Engineering has been insti
gated, with well over 100 students in the 
program. This has all combined to make 
the space pressure on the laboratories 
even greater. 

Graduate _laboratory instruction, in 
soil mechanics for instance, has to be 
virtually set aside because of the time 
pressure the undergraduate courses 
place on the laboratories. It also elim
inates any time in between scheduled 
labs which is ordinarily needed to set up 
the lab for the incoming section. 

George Weaton, a research associate 
in the Department, not only teaches but 
also schedules the classes and rooms. 
Weaton claims that "_the largest need we 
have is for all of our career courses to be 
taught in Qne unified building. We are 
currently scattered from one end of the 

campus to the other." 
LT. Dean Staehle, very pleased with 

this project, expressed his optimism 
about the plans:_ "The University of 
Minnesota is the center of underground 
space engineeri~g. The leader of this 
program is the head of the Civil and 
Mineral Engineering Department, 
Charles Fairhurst. This building is an 
expression of the forward looking actiY
ities _of that program. The building is 
particularly important in Minnesota be
cause it is an energy conservative build
ing. This furnishes a prototype not only 
for University buildings but also for 
industry as weJI." 

Others affected by the new building 
share Staehle's enthusiasm. For Profes
sor Weaton, who has worked in mining 
research since 1932, the idea of an 
underground building is most welcome. 
Weaton admitted that he was "just tick
led about gQing underground again." 

When asked about his thoughts on the 
new building Professor Michael Sem
mens flashed a smile and said, "Well, an 
underground building would certainly be 
a lot quieter." 

Others such as Professor Walter 
Maier have mixed emotions about the 
building. "My main interest in the new 
building is in _obtaining undergraduate 
laboratory space. I am not necessarily 
favorably inclined _towards an under
ground building because I love_the out
doors, but I'm very willing to accept the 
underground huilding in return for the 
needed lah space." 

While certainly the students and 
faculty will soon be able_ to sun them
selves (underground of cour_se) in the 
glory of all kinds of new working space, 
every University citizen should benefit 
from the proposed improvements 
in the neighboring bus stop, added 
tunnel access . to_ other _buildings and 
a nearly park-like walkway between 
Minnesota's most architeCturally inno
vative underground structures. 
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WANTED: Fulltime student with business or 
accounting background for salaried position as 
Business/ Advertising Manager for 1979-80 publish
ing schedule of Minnesota Technolog. 

Responsibilities include organizing and maintaining 
financial records, directing or assuming advertising 
sales for twice quarterly magazine, handling small 
amount of accounts receivable/ payable and twice 
quarterly staff payroll. 

Prefer individual with bookkeeping experience or 
qualifying coursework, sales or promotional back
ground. Name your own hours among small friendly 
publication staff on main campus. Knowledge of 
printing helpful. 

To apply, send letter of introduction with resume of 
pertinent experience to: Jon Kavanaugh, editor, 
Minnesota Technolog magazine, Am. 2, Mechanical 
Engineering Building. Call 373-3298 for more 
information. 

Act now. Applications may close without notice. 
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3 CONVENIENT CAMPUS LOCATIONS 
MAIN OFFICE: 1801 Riverside Avenue 
South 341-3505 

FAIRVIEW /ST. MARY'S OFFICE: 
606 24th Ave. S. 341-2194 

DINKYTOWN OFFICE In The Chateau: 
42513th Avenue S.E. 379-1286 
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For the first time in the history of space technology, a single electronics system will perform both 
radar and communications functions aboard NASA's Space Shuttle Orbiter. Meshing the "eyes, ears 
and voice" functions into a 260-pound hardware package, results in a significant reduction in weight 
and space. Major components such as the transmitter, receiver, antenna and servo mechanisms 
perform dual roles. 

As a radar, the unit searches for, acquires, tracks and delivers spatial data needed for Orbiter to 
effect a quick, efficient rendezvous with other space vehicles. As a communications system, it 
provides high-quality transmission and reception with ground stations via two relay satellites. The 
Ku-band subsystem will be built by Hughes for prime Space Shuttle contractor Rockwell 
International. 

Plant engineers now can see an instant picture of energy losses during plant operations. Using 
a handheld infrared viewing device, they can pinpoint a wide range of energy-wasting situations
among them: steam leaks, product-flow problems, electrical overloads, components failures, 
machinery hotspots, cable shorts, heating/airconditioning system losses, insulation defects, 
chemical/thermal pollution. 

The device is an industrial version of the Probeye® Infrared Viewer, originally developed and 
marketed by Hughes for use in law enforcement, fire detection and search-and-rescue. It senses 
infrared rays radiated by objects within its viewing field and converts the radiation to a red image 
viewable through its eyepiece. Temperature differences as small as 0.1 C. are detected and portrayed 
by the 7.2 lb. self-contained unit. 

Hughes has free reprints available of technical papers describing important contributions in 
areas of research, engineering, and science. Included are the following: ''Horn Structures for 
Integrated Optics," "High Power On-Off Switching with Crossed Field Tubes," "Aircraft Identifica
tion by Moment Invariants," and "Gravity Gradient Mapping from the Luncar Polar Orbiter-A 
Simulating Study." For copies or information, write to Hughes Aircraft Company, Building 100 M/S 
C-666, P.O. Box 90515, Los Angeles, CA 90009. 

A bright, high-resolution, large screen liquid crystal projection system that can display dynamic 
tactical military situations in real time has been delivered to the U.S. Navy for evaluation. It can 
project virtually anything that can be displayed on a cathode ray tube either in raster scan or 
random scan mode. Typical applications include symbols, alphanumerics, geographical maps, and 
text. Its bright, clear display reduces requirements for specially controlled lighting during briefing 
sessions or command conferences. 

The system uses a liquid crystal light valve developed by Hughes, and has a reliability never 
before achieved in large screen displays. Mean-time-between-failure is estimated at 5,000 hours, and, 
as no consumables are required, this results in lower operating and maintenance costs. Other 
features are 1,000 line resolution and 30 millisecond response time. 

Hughes is currently seeking new graduates in electrical, mechanical engineering and computer 
science or other closely aligned disciplines to meet the demanding challenge of our high technology 
company. To obtain further information, please write: Manager, College Relations, Hughes Aircraft 
Company, P.O. Box 90515, SS/100/445, Los Angeles, CA 90009. 
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We're looking for people who are looking 
for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as n1uch of the job as you're · 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; son1e recent exan1ples of jobs 
handled by new GE engineers: 
1. Charles P. Aerospace systen1s 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. NormaL. Steam-turbine n1anu
facturing. Investigate, analyze and 
obtain funds for'solution of shop 
problems. 
4. Stephanie B. Medical systen1s 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5.Mel D. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that -like you- real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career. You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
when,You.make an important 
contnbutwn. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 
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!.~ Ft C DS 

NIV H I fV MINNESOTA 
iBHABt(S 

If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear fron1 you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Comn1unic:ations, WID, Fairfield, 

Connecticut 06481. 

Progress for People 

ELECTRIC 
An Equal Opportunity Employer 





Our president, Allen E. Puckett, sums it up nicely: "We are involved 
in a wide variety of communications technologies. We make sensors 
that operate on all parts of the electronic spectrum. We make com
puters and signal processors that tie all these together-that issue 
commands, or that store and present data in useful form for human 
beings like you and me. 

"There is another, even more dramatic theme ... I call it 
the electronic information explosion. It is a combination 
of ... data sensing, communications, and data process-
ing and storage ... We in Hughes are right in the center 
of this explosion ... a vital factor in one of the most 
exciting periods in human history:' 

If you're an EE, ME, AE, IE, Physics, Material 
Science or Computer Science major, you could 
become part of all this. Areas of interest include 
aerospace, ground systems, industrial electron-
ics, space and communications and research. 
But don't worry about getting lost; we work 
in small groups where individual initiative is 
valued highly. 

Contact your placement office. Or, 
write to: Manager, College Relations, 
Hughes Aircraft Company, 
P.O. Box 90515, Bldg. 100/445, 
Los Angeles, CA 90009. 
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I Stock up on 
drafting equipment, note
books, pens, pencils, 
blue books, erasers, art 
supplies, calculators, 
textbooks, references 
and more. e also carry 
graduation announcements, 
cards, gifts, caps and gowns. 
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At last it's SPRING.! And time to put the finishing 
touches on another year of publication. For many around LT. 
this is a time of not only finishing touches but of change, of 
beginning, celebrating, of resting after a long, busy academic 
year. 

For Dean Paul Cartwright, for instance, the end of 
Spring Quarter means retirement after a brilliant, productive 
37 years of service to the University and I.T .. Hap Atwood 
summarizes Cartwrights accomplishments and aspirations 
for engineers and I. T. this issue. 

Those close to Prof. Keith Champlin, Electrical 
Engineering Department, are celebrating this spring. 
Champlin was named I. T. Professor of the Year by students 
in the annual award sponsored by the LT. Student Board. 
Mary Jo Hannasch spent som_e time with Champlin recently 
and tells what makes him a likely choice for the honor. 

Spring in the radio industry means fierce competition 
as the Arbitron ratings war occurs for four weeks, April15-
May 15, to capture the largest share of the radio listening 
audience. Don Leeper reports this issue on some of the tactics 
station engineers employ to manipulate broadcast sound, to 
make it, they hope, more attractive to listeners, creating 
virtual "Loudness Wars" at times. 

Graduating engineers and scientists may be faced 
with several problems with patents once they get involved 
with research, design and development of products in pro
fessional life. This issue, Bruce Kvam reports on the state of 
government and industrial patents and patent law and what 
is being done to ensure, among other things, the protection of 
scientific discovery and development from copying. 

E-Week is no doubt a high-light of spring life around 
LT. It came and went with the usual enthusiasm and flair of 
races, parties and a break before finals. To wrap up spring 
this issue, we present a photo followup of the festivities and 
"the way it was" with several events. 
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After the dust settles on the blue books this week, take 
time to visit the Minneapolis Institute of Arts, where until 
Oct. 19, 1979, a special introductory gallery showing entitled 
"Technology", will be maintained. The show explores the 
relationship of art and technology through more than one 
hundred years of creative work. 

And for those of you who have been wondering where 
in the world the Bionic T.A. emanates from, don't miss 
Steve Smith's special "Origin of the Bionic T.A." on page 26. 

Finally, this issue's Editor's Log is being written with 
reluctance as it is not only the last message for the school 
year, but also the last in this editor's career with Technolog 
after three years on staff. Beginning with the fall, 1979 
issues, enthusiastic, capable Denny Sullivan will team up 
with editorial wizard Steven Deyo to lead next year's staff 
through what appears to be a year full of exciting new ideas 
and quality all year long. 

Thanks to all who contributed ideas, time, talent and 
advice all year long. Special thanks to a group of individuals 
who rarely are recognized for their continuing support 
and direction through the year: Prof. John C. Oausen, 
adviser, and the Minnesota Technolog Board of Publications, 
including Wayne Asp; Stan Brooks, president; Robert Day; 
Nancy Gesvain; John Gutenkauf, secretary; Scott Haugdahl, 
treasurer; Karl Jorgenson, vice president; and Patti 
Peterson. 
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Even though it may seem a little late 
in the year, there's still time to find a 
career-related job for this summer. 

"I really think a technical summer job 
is one of the best benefits a student can 
have," said Lee Ponto, I.T. placement 
director in a recent interview about 
summer employment prospects. "Stu
dents can see what the industry is really 
like." 

Ponto said the placement office hosts 
company recruiters each winter quarter 
who interview students for summer and 
long-term employment. The placement 
office also posts summer job listings all 
year. "We're still getting job postings. 
Now is the time to pay attention to them, 
get a resume together, and write to com
panies," he said. 

Other references students can use are 
catalogs available in the placement office 
such as the Minnesota Directory of 
Manufacturers, and the College Place
ment Annual. Another good reference is 
the yellow pages under engineering. 
"There are a lot of engineering firms 
around," said Ponto. "A little bit of 
initiative and imagination pays off." 
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Ponto said a student should first 

As of Aug. 1, 1978, 98 percent of 
I. T. graduates seeking jobs found 
one. Without a doubt, it's a good time 
to be in engineering. 

"The demand is high. This year and 
last year have been the best in 20 
years," said Lee Ponto, I. T. placement 
director. "One wonders if the demand 
can stay as high for a long time." 

"This has also been the largest 
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develop a resume, then get together a 
list of about 1S or 20 companies to send it 
to. Each resume should be sent with a 
separate cover letter. In about three 
weeks the student should follow up 
his or her requests with a letter or phone 
call. "In this area, students have to be 
aggressive," he said. "If they do enough 
work, their odds are SO-SO in finding a 
job. The odds are in doing it in numbers 
----'\J\.Tite to enough companies and make 
enough contacts." 

One I. T. student, Colleen Willhite, 
worked as an engineering technician 
at 3M in Hutchinson the past two sum
mers. "I was specifically looking for work 
outside the Twin Cities area," she said. 
"The idea was that I could live at home 
and work at 3M." 

She explained that she wrote to the 
company, explained her situation, her 
position in terms of school completed, 
and what she was looking for. "Don't 
automatically rule out someplace. You 
never cari tell," she added. 

Willhite will begin working perman
ently this summer at the Hutchinson 
plant. "One reason companies give sum
mer jobs is so they can get a look at stu-

year ever for recruiting," Ponto said. 
"Normally we get 220 companies. 
This year we had 320. We already 
have bookings from companies for 
next year." 

He said the placement office is 
presently surveying the June class. Of 
the 7SO total graduating students 
(both graduates and undergraduates), 
80 percent come throug the placement 

dents. I would say that is one of the 
prime motivators for companies," said 
Ponto. 

Alison Cody, manager of employment 
and staffing at Pillsbury's research and 
development division, agreed it is a 
long-term goal. "We definitely do not do 
it to get production out. It's a learning 
experience. We're looking for long
term employees." 

Cody said the basic qualifications they 
look for in a student include whether the 
student is in his or her junior or senior 
year, majoring in the field, has good 
academic achievement, and involvement 
in extra-curricular activities. She hires 
six to ten students for the summer in her 
division. 

She also said they do give priority to 
students looking for long-term jobs who 
have worked for them during the sum
mer. "They get to know a particular 
company, and get exposed to the indus
try. They become a more vaulable em
ployee to us full-time." 

Cody added that it is highly recom
mended by professors to get experience. 
"I interview very few engineers that 
don't have experience," she said. 

-Susan Sherry 

office to find jobs. 1S-20 percent will 
go to graduate school, about five per
cent will go into the military or travel, 
and about 7S percent will go out with 
a job, Ponto said. 

Because of the large amount of 
state industry, about 60 percent of the 
graduates stay in Minnesota. "I don't 
know if other states retain that high 
a number of students," Ponto said. 



By this time next year, students in 
I. T. will have in their hands the first 
edition of what Dean Roger Staehle 
hopes will be the beginning of a long 
tradition in I.T.-an all I.T. yearbook. 

The idea came about as Staehle 
assumed the dean's office in February of 
this year. In speeches to students, 
faculty and industry prior to coming to 
Minnesota, Staehle stressed his commit
ment to improving and developing 
new lines of communications, especially 

amongst students and staff. An I.T. 
yearbook, it is hoped, would give stu
dents in this specialized school a better 
idea of activities and people who make 
up each special year in I.T. 

The new yearbook will be largely 
under the direction of Lee Ponto, I.T. 
placement director, although it will be 
produced entirely by students and 
printed commercially. The annual will 
appear late spring of the 1979-80 school 
year. 

Having a second student publication, 
in addition to the Technolog, would not 
only improve communications around 
I. T. but open up new creative and work 
opportunities for many more students 
than can now be accommodated by the 

But he added that the job market is 
even better if a student is willing to 
relocate. "If a student only wants 
Minneapolis, the job competition is 
keen and it can be tough for them," he 
said. 

Ponto feels that the placement 
office offers an opportunity that will 
never happen again-many compan
ies in one place at the same time. AI-
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Technolog and other university publica
tions. Staff members of all persuasions 
and talents are needed, including 
writers, photographers, organizers, 
publicity people, artists, layout de
signers, business and advertising staff. 
There will be many leadership positions 
open as well for key editorial and graphic 
departments within the yearbook struc
ture. 

Ponto is also searching for an editor
in -chief to serve as the first editor and 
get the publication off the ground. 
The editor's position will be a salaried 
one. An I.T. student is preferred and the 
candidate should be able to begin work 
yet during the summer. 

The yearbook will be partially funded 
from general I. T. sources. Advertising 
will be solicited to help meet expenses. 
A price for the book, which will be avail
able separate from student services 
fees, is yet to be determined. 

Prospective editors and students inter
ested in working on the staff in any 
capacity should contact Lee Ponto at the 
I. T. Placement Office in 15 Experimental 
Engineering or call 373-2922 as soon as 
possible. 

EDITOR'S NOTE: All of us at the 

though this service is open to alumni, 
very rarely do they come back to inter
view again in the fall. 

"Every year there is always a small 
percent that isn't placed," Ponto said. 
"We find that if they stay at it, the 
odds that they will be placed are very 
high. Keep looking-the jobs are 
there." 

-Susan Sherry 

Technolog are excited and enthused 
about the publication of an I. T. year
book. From our own experiences in 
magazine production, we recognize the 
great opportunity for students to become 
involved on the ground floor of an impor
tant and creative publishing venture. 
The rewards are many for this type of 
work: publications experience, new 
friendships, contacts for future employ
ment and a sense of accomplishment and 
input to student affairs within this 
specialized school. Interested students 
are eligible to work on both publications 
if they wish. We wish lee Ponto and the 
new I. T. yearbook staff much success in 
this first step toward a new publishing 
tradition. 

The Minnesota Technolog Board of 
Publications has named two I. T. transfer 
students for the top editorial and man
agement positions of Technolog for the 
1979-80 academic year. 

Denny Sullivan, hired under a new 
management structure developed by the 
current editor and business manager, 
will serve as managing editor and 
assume ultimate responsibility for the 
day-to-day functions of the magazine. 
Sullivan will be completing a bachelor's 
degree in journalism/ advertising fall 
quarter, when he will transfer to I. T. in 
the Chemical Engineering Department 
as a sophomore for an additional degree. 
Sullivan has strong business, writing, 
promotion, media planning and organi
zational background; he hopes to expand 
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the size of the Technolog and improve its 
financial status. 

Steven Deyo will transfer to the Com
puter Science Department from the 
College of St. Thomas where he has 
earned a degree in Spanish and Theol
ogy. As assistant editor of Technolog, 
Deyo will be primarily responsible for 
developing editorial material and work
ing with the writing staff for issues of 
Technolog. He has extensive writing and 
some teaching background; he is well
read and well-studied in many areas of 
science and technology. 

Denny Sullivan, upon hearing of his 
appointment to his position, said "I'm 
really excited. I think this arrangement 
will be great ... to split responsibilities 
of business, management and editorial 
work." 

Because of the size and complexity of 
Technolog production and growing time 
constraints on any student editor, the 
proposed two-person management struc
ture was initiated. The new plan should 
allow more time to be devoted to specific 
programs of promotion, advertising,, 
staff organization, special projects, 
fundraising as well as free up the man
aging editor from the complete respon
sibilities of editorial work. The assistant 
editor, then, will be able to concentrate 
soley on working with articles, photos 
and staff on writing assignments, etc. 

Tim Schultheis, senior in Physiology, 
will continue as business manager 
after reappointment by the Board of 
Publications. The Board annually 
selects the business manager and editor 
for the magazine; other staff are inter
viewed and hired by the managing 
editor and business manager. 

Anyone interested in being a part of 
the Technolog for the 1979-80 school 
year should contact Denny Sullivan, 
Rm. 2 Mechanical Engineering, Univer
sity of Minnesota, Minneapolis, MN 
55455, or call 373-3298. 

8 

ine's in Din 

Campus Store 
315l4thAve. ··s:e. 
Mpls., Minn. 55414 
331-:6864 

3018 Lyndale Ave. So. 
Mpls., Minn. 55408 

827-5301 



f Ill 

Beginning this fall, with the 1979-80 
academic year, I.T. students will 
publish an aii-I.T. YEARBOOK FOR 
for i. t. students and staff. The 
production will be complete with 
photos, senior pictures, features, 
articles on activities and 
organizations found in and around the 
I.T. community-everything you 
want to remember-good and bad
about your 1979-80 special year in 
I.T. 

To produce this first in a long line of 
I.T. yearbooks, a full staff of inter
ested I. T. students is needed: 
Writers, photographers, artists, 
layout designers, ad sales people, 
proofreaders, organizers, business 
and accounting people, department 
editors, promotion and distribution 
staff, clerical assistants, production 
aids. 

And ... WANTED: AN EDITOR-IN
CH I EF to get the yearbook off and 
rolling. Prospective editor should be 
an I.T. student interested in working 
with students and staff, and be able 
to organize for all facets of yearbook 
production, beginning this summer. 
This is a salaried position carrying 
through until spring of 19780. 

If you are interested in being editor 
or want to work on the staff of the 
new I.T. yearbook, contact: 

lee Ponto, placement director 
Rm. 15 Experimental Engineering 
University of Minnesota 
Minneapolis, MN 55414 

Or call 373a2922. 

To 1978-791ssues of Technolog 

Welcome Back, September, 1978 
Wrapping Up Summer/Jon Kavanaugh 
After Graduation (I.T. Placement)/ Jon Kavanaugh 
Fall Quarter Recruiting Schedule 
I.T., University Student Services: An Answer to Every Need/Mary 
Haywood 
Professional Fraternities: A Living Education I Scott Ferguson 

Faill,1978 
Log Ledger I Jon Kavanaugh 
Ad Astra/ Books, Media/ Bruce Kvam 
Science At Issue in the Political Arena/Jesse Hamilton Gorn/ Rick 

Kravik/Tim Schultheis/Staff 
Behind the Big Screen/Glenn Flekke 
After Graduation (Alumni Society)/ Hap Atwood 
Towards A Better LT. for the Disabled-Part II/ Jon Kavanaugh 
The Bionic T.A./Steve Smith 

Fall II, 1978 
Log Ledger I Jon Kavanaugh 
Ad Astra/ Bruce Kvam 
Marble Movers/Mike Darn 
Microcomputers: More & More to Come/Bruce Kvam 
Engineers Make Good Sports/Hap Atwood/Bruce Hannum 
After Graduation (Air Force Programs)/ Don Leeper 
The Bionic T.A./Steve Smith 

Winter I, 1979 
Log Ledger I Jon Kavanaugh 
Unmanned Spaceflight: To the Planets by Proxy I Bruce Kvam 
Fuller Pumps New Spirit, Responsibility Into APX Delegates/ Kathy 

Badger 
New Friend for I.T.: "People-Oriented" Staehle Assumes Deanship/ 

Mary Jo Hannasch 
People Mover Proposal To Use Existing Technology Track/ Dan Freeborn 
Ad Astra/ Bruce Kvam 
After Graduation (Job Interviews)/ Peggy Purcell 
The BionicT.A./Steve Smith 

Winter II, 1979 
Log Ledger I Jon Kavanaugh 
The Solar Neutrino Problem or What's SNU? I John Bartelt 
Ad Adstra (Film)/ Susan Rosenzweig 
Computers: Dumb in Fact, Smart in Fiction/James Moen 
Once & Future SF I Lee Pelton 
Digging Out of the Hole Phenomenon I Bruce Kvam 

Science Fiction Contest Winners 
Wainright's Big Deal/Gordon Plorin 
Blackbird/David G. Gustafson 
Marchin' In/David G. Gustafson 
Hot Rocks From Space/Milo Beaver 
The Bionic T .A./Steve Smith 

Spring I, 1979 
Log Ledger/Jon Kavanaugh 
Outer Space: An Investment in the Future/Tom Coughlin 
Space: The Third Industrial Revolution/Opinion/Tom Coughlin 
Ad Astra/ Bruce Kvam 
Total Eclipse: The Last Word/John Bartelt 
After Graduation I Dave Bissonnette 
Building An Education in Minnesota's Land Down Under/Mary Jo 

Hannasch 

Spring II, 1979 
Log Ledger I Jon Kavanaugh I Susan Sherry 
Loudness Wars/ Don Leeper 
E-Week '79/Hap Atwood/Jon Kavanaugh/Staff 
What Ever Happened to Good Old American Know How? I Bruce Kvam 
Technology As Art/ Jon Kavanaugh 
Paul Cartwright: 37 Years of Pride, Progress/ Hap Atwood 
I.T. Professor of the Year: Keith Champlin I Mary Jo Hannasch 
The Bionic T.A./Steve Smith 

9 



By Don Leeper 

"It's all electronic mind control. 
The name of the game is to try and see 
how many square waves you can trans
mit and not sound terrible." 

-Frank Martin, chief engineer 
WEFM, Top-40 Chicago FM radio 

"We're trying to maintain a specific 
acoustic environment." 

-Engineer, Minnesota Public Radio 

These two quotations represent the 
extreme philosophies in the treatment of 
audio in FM broadcasting. The manage
ment of the Top-40 station has spent a 
lot of money on electronic gadgetry that 
processes the audio signal drastically. At 
Minnesota Public Radio, a lot of money 
and effort has gone into making sure the 
signal is not altered in bringing it from 
turntable or concert hall to the listener. 
Most stations lie between these ex
tremes, and process their signal to some 
degree. 

Audio processing is essentially a com
mercial phenomenon. The income of a 
commercial radio station depends upon 
the number of people listening to it and 
what demographic group they belong to. 
These figures are measured by ratings 
surveys, and ad rates set accordingly. 

H a listener has a choice between two 
stations which play the same music 
in similar formats, one station having 
an average signal and the other having 
one that "sticks out" on the dial as the 
listener tunes past it, the listener will 
tune in more often, and stay tuned in 
longer, to the louder signal. 

Minneapolis FM broadcasters say that 
they do not find it necessary to go to 
extreme lengths to "stick out" on the 
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band. There are reports, however, that 
during the recent rating period the per
sonnel at one local FM rocker were fid
dling almost daily with their signal in an 
attempt to garner more ratings points. 

In cities where there are more stations 
in head to head competition, "loudness 
wars" may erupt. Such wars are old hat 
in AM broadcasting. In Houston, in 
1976 and '77, FM Top-40 stations bor
rowed tactics from their AM cousins 
and, goosing their signals to the limit, 
waged an all-out battle for ratings. 

Since the Federal Communications 
Commission allows only 100 percent 
modulation and no more, being loud in 
FM means compressing as much RMS 
energy as possible into the channel. This 
is done with automatic gain controls 
which bring the level up or down to keep 
it constantly loud, limiters that keep fast 
rise time events from causing over
modulation, and usually a protection 
clipper that clips off any possible over
modulation-causing events before trans
mission. 

The price for all of this is distortion. 
According to one engineer, this may 
reach 15 percent at some frequencies. 
Eventually the distortion induced by 
processing may begin to work against 
the broadcaster. People working in the 
"beautiful music" format found that 

•people would tune out heavily processed 
stati9ns after a short period of time. The 
distortion was literally causing fatigue in 
the listener. The music became more like 
noise than music, more an irritant than a 
pleasure. 

In keeping the level constant, audio 
processing reduces the difference be
tween the loud and soft parts of a record
ing. Maintaining this difference, the dy
namic range, is essential to high fidelity 

reproduction. With classical music, 
where the dynamic range can be great, 
such compression is disastrous. Popular 
music, which usually has a far less dy
namic range, suffers less. 

Every piece of equipment colors the 
sound in its own distinctive way. Often 
evaluation of this coloration is a matter 
of personal taste. There is general agree
ment, however, about the effect of some 
kinds of equipment. It is generally con
ceded that broadcast cartridge tape 
machines are inferior in fidelity to turn
tables. "Cart" machines are used univer
sally for short pieces of material like 
commercials and station identifications, 
and by many stations for music. The fre
quency response of these machines ex
tends to about 13KHz on the high end, 
whereas the response of a turntable 
easily exceeds the limitations of the FM 
system, which rolls off around 15KHz. 
Carts also produce tape hiss, which is 
audible on at least one local station 
during quiet moments in the program. 

The 15 KHz roll off in FM is actually an 
artificial limit. FM could, technically 
speaking, broadcast material to the 
limits of human hearing up to 20 KHz. 
When FM was fir conceived, how
ever, the people who devised the 
standards had no idea that home stereo 
equipment would develop to the soph
istjcated degree that it has. 

When FM stereo broadcasting was 
introduced, it was designed so that it 
would not make obsolete all the mono 
receivers already in use. Part of the re
sulting design is a 19KHz stereo pilot 
signal, which allows the combined left 
and right channels in the transmitted 
signal to be separated by the receiver. 
This pilot has to be protected from stray 
program material. To do this the stereo 



generator, which is the device that com
bines the stereo channels before trans
mission, is equipped with filters that 
pass only material below around 15KHz. 
Thus the only material being broadcast 
above that frequency within the audible 
range is the 19KHz pilot. 

Another aspect of the original FM 
standards which causes problems is pre
emphasis, where circuits jack up the 
high frequency parts of the signal before 
transmission. Complementary de
emphasis circuits in receivers jack them 
back down. The purpose is to reduce 
noise. These circuits have no problems 
dealing with sine waves. However, pro
gram material is made up of all kinds of 
waves, including square and triangle. 
Square waves present a special problem. 

Each normally consists of an infinite sum 
of sinusoids of increasing frequency and 
decreasing amplitude. Pre-emphasis 
distorts the correct amplitude ratios by 
accentuating the higher-frequency 
components. The result is a spike on the 
square wave. These spikes can peak at a 
level up to 35 percent over the average 
level of the signal. In order to prevent 
overmodulation caused by the spike, the 
overall level must be reduced. This re
duction may be to as little as 60 percent 
of modulation. 

A few years ago a company called 
Orban developed a circuit using a series 
of digitally derived filters, each of which 
gave pre-emphasis to a bit of the signal. 
This circuit took care of the spiking prob
lem. Modulation could now come closer 

to the 100 percent limit, with a resulting 
increase in loudness. Installed in a com
bination compressor, limiter and stereo 
generator called the Optimod, it created 
a revolution in FM audio processing. 

As of 1977 half the FM stations in 
Houston were using Optimods. Right 
now KQRS-FM and all its sister stations 
in the Hudson chain use Optimods. 
KSTP-FM and the rest of the Hubbard 
FM stations also use Optimods. KSJN 
even tried one out for awhile for news 
broadcasts. 

Since the introduction of the Optimod 
competitors have brought out gear that 
performs similarly. According to both 
George Werl, chief engineer at KQRS, 
and Neil Swanson, chief at KSTP, 
nothing they've tried has improved on 
the Optimod. 

Not everybody in commercial radio 
thinks Optimods are the ideal processor. 
Frank Martin, the chief engineer from 
Chicago's WEFM, quoted at the begin
ning of the story, says that newer devel
opments have improved upon the Opti
mod's performance. 

Martin was brought from the hotly 
competitive Houston market a year and 
a half ago to convert an aged commer
cial classical station to Top-40. For the 
first year he used a device called a Dor
rough Discriminate Audio Processor. Re
cently he's installed a new type of pro
cessor, made by Circuit Research Labs of 
Phoenix, which makes assymmetrical 
audio signals symmetrical. By making 
them easier to process this allows a three 
to five dB gain. His installation is one of 
four in the country using this device. 

Martin also uses a "composite clip
per." This clipper makes the FM signal 
look like square waves. 

Besides making the signal stick out, 
he has another competitive trick up his 
sleeve. He refers to it as "psycho-acous
tical programming." It's a piece of hard
ware called an Aphex. The Aphex is said 
to do amazing things with vocals. In 
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Pre-emphasis 
circuit 

I 

Pre-emphasis circuit reads fast-time event (square wave) as high 
frequency material, causing spikes. 

their ads the Aphex people claim that 
Linda Ronstadt, Jackson Browne and 
James Taylor will neither record nor 
perform without an Aphex. 

Apparently it does two things: One, to 
split the band and shift the two halves 
slightly out of phase. The other is to 
eliminate the odd harmonics of the main 
fundamental frequencies. This has an 
effect because odd harmonics aren't 
pleasing to the human ear, while even 
ones are. 

Minnesota Public Radio is the best 
local example of a station that takes the 
opposite tack on processing. Their 
compressor-limiter, made by Rupert 
Neve of England, is set at minimum 

ly 

compression to maintain the maximum 
dynamic range. They make concert 
recordings generally without added 
equalization. Occasionally an adverse 
acoustic situation will require some 
equalization or a touch of artificial 
reverberation. 

Minnesota Public Radio uses the 
Dolby noise reduction system in both its 
forms. Dolby A is used in relaying 
of programs from remote locations such 
as Orchestra Hall to the studio. Dolby B 
is used in all regular broadcasts. 

The reasons for the different ways 
stations treat audio can be found in their 
differing listenership and program
ming. MPR's classical music demands a 
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more conservative approach than Top-40 
material. Top-40's biggest audience 
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By Hap Atwood 

Time was getting short. After weeks of 
planning, designing, testing and rede
signing, the time had come for them to 
unveil their inventions before the judges 
and the public. 

Wed., May 2, 1:00 p.m. The com
petitors huddled around the judges in 
the middle of the testing grounds to 
make sure they rules were understood by 
all. 

"Contestants will get two throws," 
said Ron Ricci, a Plum Bob member and 
coordinator of the event. "The first 

throw will be for duration, the other 
throw for accuracy." 

The competitors trudged slowly up the 
steps to the "flight deck." The bravest of 
them stepped forward to the railing, the 
judges stood motionless with their stop 
watches poised. The brave one lifted 
his invention delicately and released it! 
The Paper Airplane Contest for E-Week 
'79was underway! 

The airplane designs were, as in past 
years, many and varied. Of the 15 or so 
participants, there were as many differ
ent designs. The conventional "swept
wing" type was well represented as were 

Photo/ Mike Dorn 

those of the short, stubby variety. 
Sizes ranged from a five-inch num 

glider to a three foot by four foot wood 
and cardboard monster tossed by a by
stander. The rules stated that each entry 
had to be made with standard 81/2 by 11 
piece of paper which could be glued or 
stapled into any shape. 

One by one the contestants tried their 
luck, with varying success. One small 
plane, once launched, did lazy spirals 
until it came to rest in a trash can. 
Others curved left and curved right, 
while still others went straight down. 

Launch techniques varied also. Some, 
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going for duration, gently let go of their 
plane with hardly a push at all. Others, 
trying for the longest distance, threw 
their planes like baseball pitchers. 

Two Aerospace Engineering students, 
fittingly, walked away with the top 
honors. Nick Hein, a junior, won the 
duration contest with a time aloft of 11 
seconds. Hein used a design that re
sembled real gliders, a long wingspan 
and a pencil thin body. Jim Nelson won 
first prize in the distance category with a 
throw from one end of the Architecture 
Court to the other. Nelson opted for the 
"swept-wing" style of plane presumably 
to cut down on wind resistance. 

For the other contestants, however, it 
was "back to the ol' drawing board" until 
next year. 

By Jon Kavanaugh 

For the thousands who lined the 
streets to watch E-Day races or for those 
who participated in E-Week events, the 
annual celebration was more than a 
last hurrah before finals and papers 
would be due. The winter of '79, which 
never seemed to let go its grasp with 
temperature or precipitation, made E
Week a time to celebrate green leaves as 
well as a green shamrock hidden some
where on the I. T. campus; a time to 
celebrate sunshine--even worship it
not just honor St. Patrick, the patron 
saint of engineers; a time to throw barbs 
at old man winter, not just at those 
"damned foresters" who sometimes 
get in the way of E-Week celebrations. 

Annual events pulled off nearly with
out a hitch, except for some confusion 
about date and time for the Airplane 
race. Sponsored by Plumb Bob mem
bers, the week-long festivities included 
bed races, tricycle races (Golden Gopher 
even took a tum), wheelbarrel races, and 
sports competition. 

While E-Day, Fri., May 4, didn't 
bring the best weather to ring in spring, 
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Golden Gopher appeared to try the tricycle race 
and give an E-Week thumbs up salute to stu
dents lined up to watch races on Church St. 

the crowds were out on Church St. at 
least until the traditional E-Day picnic, 
when threatening skies forced it to be 
moved to Architecture Court where 
mass quantities of junk food was con
sumed and awards were presented. 
Prof. Keith Champlin was on hand to 
receive applause and a special award as 
I. T. Professor of the Year, presented 
by the I. T. Student Board. 

Throughout E-Week, students were 
kept informed about events by this 
years Blarney's Castle. Through new 
cooperation between Plumb Bob organ
ization and Technolog, the publication 
received a facelift to the tune of pro
fessional typesetting and improved 
graphics for the five-day publishing 
schedule. 

And if anyone was worried about the 
invasion of foresters from the St. Paul 
campus, who usually appear to mess up 

Two I.T. students bear down toward victory in 
the wheel barrel race. 

E-Day and harrass Technolog cartoon
ists, Captain Carrot (A.K.A. Stan 
Brooks), was on hand with forester de
tector and laser gun to protect the mass
es from eternal chipboard disease and 
other ailments. 

On top of it all you could even profess 
allegiance to being an engineer by 
purchasing a tee shirt which said some
thing like "Do I. T. With An Engineer." 
Bionic T.A. fans got a chance to wear 



Winners of various athletic events and races 
received trophies for their efforts, presented 
by Plumb Bob members. 

their allegiance to the crazy truth 
seeker, too. 

When it was all over, hog dogs had 
disappeared, many felt a reality attack Keith Champlin, Electrical Engineering Department receives a handshake and special award 
after missing canceled classes for three as the 19791.T. Professor of the Year, sponsored by the I.T. Student Board. 

quarters of a day; then it was back to 
work, books, or to cap off a more relax-
ing week than usual with a beer or two, 
or three, or ..... 
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By Bruce Kvam. 

With a history filled with such names 
as Edison, Ford and Bell, it seems 
strange that America should worry about 
its lead in the technological arena. 
Americans have always been at the fore
front of innovation. But in recent 
years technology watchers have grown 
more and more anxious about the 
on America in fields like electronics, 
steel production and automobile manu
facturing, and in some cases have sur
passed the industrial giant. 

What has caused this technological 
inferiority complex? There are no pat 
answers, just a few indications. 

Fact: From 1961 to 1976 the proportion 
of U.S. patents granted to foreigners 
climbed from 17 percent to 35.3 percent. 

Fact: America's Gross National 
Product (GNP) rose 120 percent from 
1965 to 1976, but research and develop
ment (R&D) went up only 75 percent 
over the same period. 

Do these numbers represent an ade
quate gauge of that unmeasurable 
quantity known as creativity? No one can 
truthfully say. But it is obvious that 
foreigners are encroaching on sacred 
American ground. 

The reasons for this decline-though 
it's more of a lack of progress than a 
decline-are not at all clear. The reasons 
most people point to-lack of investment 
capital, timid corporate leaders, high 
taxes, the threat of recession and 
depression-have more to do with econ
omics than creativity. On that stage, the 
two most popular villains are, of course, 
big business and big government. 

G. Willard Fornell, patent adminis
trator for the University attorney's 
office, outlines the problem in terms of 
risk. 

New companies usually start out 
small. They have a new idea for a new 
product, a small backbone of enthusias
tic engineers and management that is 
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behind the venture 100 percent. A small 
company can be more flexible, more 
competitive; it can grow fast.er, it thrives 
on innovation. It is a high-risk venture. 

Big corporations, however, are de
pendent on their current marketing base 
rather than innovation. Based on past 
experience, a company will estimate that 
a new product in a new market has a one 
in twenty chance of success, while an 
old product in an old market (say a 
'new' toaster) has an almost one in one 
chance of selling well. From a large 
corporate point of view, therefore, the 
money is in the old standards; new 
products are far riskier. Even though the 
potential profit is far higher, the guar
anteed profit isn't there. A large corpor
ation must show its stock holders a good 
profit margin; it can't afford to take 
chances, while a small company is born 
amidst risk. 

If a large corporation does decide to 
get into a new field, more often than not 
it will buy up a small company already 
engaged in research, rather than start 
their own. Targets are set for the new 
subsidiary and the same marketing 
techniques are used. Again, the em
phasis shifts away from creativity to 
market expertise. 

Corporations are quick to shift the 
blame for all of this to the government. 
They complain of high taxes, overly 
strict regulations and antitrust laws that 
forbid them to pool their resources with 
other companies on expensive projects. 
Corporations feel that the government 
is treating them as adversaries, playing 
them off against the people of the United 
States. 

But this is not the case in other 
countries. For example, ties between 
Japanese government and industry are 
so close that the term "Japan, Incorpor
ated" has been coined to describe the 
intimate cooperation present there. In 
fact, the Japanese government has com-

mitted 72 billion yen ($380 million) to a 
VLSI (very large scale integration) pro
gram that would give Japanese industry 
a tremendous advantage over American 
industry. Under the agreement five 
companies have received tax-free loans 
as well as a centralized directing organ
ization. 

Thus U.S. firms have lodged com
plaints of unfair competition against 
Japan on several counts: government 
subsidies, higher Japanese import 
tariffs and one-way flow of information 
from the U.S. to Japan. 

The close cooperation seems to stem 
from the realization that Japan must 
export to survive, because it has so few 
resources to begin with. This acknow
ledged, Japan will keep on with these 

.. policies, much to the dismay of Ameri
cans who watch the dollar plummet and 
the yen soar. 

Other factors hamper U.S. innovation 
as well, Fornell points out. The rights to 
any patents resulting from research done 
under government funding automatically 
revert to the government. Unfortunately 
much of this research is never used (thus 
never benefitting the economy), because 
the government just sits on the patents. 

Or worse. Frequently the government 
grants non-exclusive patent licenses. 
This gives a company the right to use the 
patent, but since it is non-exclusive 
another company may be able to obtain 
such rights. If the first company goes 
ahead and tries to market a product 
using the patent, the product must be 
subjected to months or years of develop
ment and testing to ensure safety and 
reliability. Often this development cost 
runs into the millions of dollars, and 
after the investment has been made, the 
second company can just copy the first 
company's design. Since the patent is 
non-exclusive, there isn't much the in
jured company can do. Government 



patents, as a result, aren't very lucrative 
prospects. 

Not everything on the technological 
horizon is black. In an article in Science, 
writer Deborah Shapley tells of a trend 
in the electronics industry to abandon 
the patent process. The rationale behind 
the move is quite simple: If a company 
applies for a patent, the competition 
gets a chance to see what the company is 
doing. In the fast-moving field of elec
tronics an idea can be c_ompletely out
moded in the time it takes to obtain a 
patent. 

Patents themselves aren't all that ex
pensive to procure, but proving in court 
that they have been infringed upon is 
expensive and often quite difficult. Also, 
the industry feels that the patent process 
provides inadequate protection of 
'industrial know-how.' 

To protect their secrets some com
panies have begun to encase their 
circuits in epoxy resin, or sand the serial 
numbers off components to deter the 

competition from divining their inner 
workings. It seems a pity that such 
tactics must be resorted to, but the 
patent process just doesn't meet the 
needs of the electronics industry. 

One very simple explanation for the 
apparent increase in foreign innovation 
may be that foreigners want the protec
tion an American patent affords them 
when they export their products here. 
Judging by the trade deficit the U.S. has 
been experiencing the past few years, 
this could be a very significant factor. 

But, alas, there is no explanation for 
the very real decline in R&D expenditure 
in America. As of late there has been 
some increase, what with the oil short
age/ non-shortage/ rip-off/ crisis/ boon
doggle, but these are half-hearted 
efforts with little emphasis on truly new 
sources of energy such as solar power 
and nuclear fusion. Most of the dollars 
pumped into energy research are being 
funneled into coal and oil research, 
which are old-hat and doomed in the 

long run anyhow. 

Two things would strengthen a sag
ging Yanke industry: a more stable econ
omy which encourages long-term invest
ment rather than sure-fire same-old
thing quick-buck schemes; a stronger 
basic R&D foundation. If our fund of 
basic knowledge runs dry, there will be 
no place for new inventions to develop. 

Two bills before Congress may help 
the situation somewhat. The Uniform 
Patent Procedure (S414 and HR2414) 
would allow individuals and universities 
exclusive rights to patents developed by 
them under government-sponsored re
search. In the Senate it enjoys bipartisan 
sponsorship, its supporters including 
such diverse men as Birch Bayh and 
Robert Dole. Its chances of passing 
appear good. But as long as government 
and industry sit around exchanging 
accusations, Americans are going to 
keep on buying German cars and Japan
ese stereos. 
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There seems to be little doubt among 
creative, thinking people that technology 
has come a long way in the last 150 
years. But the relationship technology 
has had on the world of fine and com
mercial arts and photography is a little 
less obvious. Nonetheless, the tools and 
materials artists use have been devel
oped and refined by engineers and scien
tists, using appropriate technology and 
need as a base to work from. As the tools 
of the artist developed, so have artists 
and photographers, to create new forms 
and institute new approaches to solve 
design problems. 

To help illustrate the magnitude of 
this relationship, the Technology ex
hibition in the Introductory Gallery at the 
Minneapolis Institute of Arts has been 
assembled from loan and permanent 
collection pieces of photography, paint
ing, sculpture, artifacts and printmak
ing. The exhibition will continue through 
Oct. 21, 1979. 

Technology as related to art showed 
its earliest influences in the medium of 
photography. Since 1826 when Joseph 
Nicephore Niece successfully record
ed the first permanent image on a light
sensitive surface, photography equip
ment and techniques have been created, 
modified and evolved into the most 
sophisticated medium from early por
traiture and documentary photography 
to the medium it is today. High quality 
images are captured through sophis
ticated lenses, lighting and illusive 
techniques. They are then made visually 
more appealing through use of papers 
and processing and enlarging equip
ment. 

Painting has developed along similar 
lines althoug not as quickly nor as exotic
ally. The exhibition's painting, Frank, 
by Chuck Oose, illustrates the illusion of 
depth and focus beyond the limits of 
human sight as he transfers a photo
graphic image onto canvas via a grid 
system. Because the original photograph 
only focuses on a small part of the 
image, Oose has recreated the out-of
focus effect by applying black ink with an 
air brush. Highlights and white areas 
are achieved by removing some of the 
black with razor blades, hand drills and 
erasers. 

Like Chuck Oose, Jerry Ott works 
from black and white photographs, 
preferring to transfer the image by using 
advanced air brush equipment. He 
achieves remarkable color likenesses. 

Science and technology has also 
affected contemporary printmaking in a 
big way. An important aspect of the 
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medium is the addition, as with sculp- masked with stencil material. The ink 
ture, of skilled craftsmen to manufacture simply leaks through to the paper for 
a portion of what the artist may not hae reproduction. Photography has been 
the technical expertise to accomplish. combined as well to accomplish dramatic 
The lithography process of printmaking color images through photographic 
dates back to 1798, using simple flat stenciling. The new technology of serig
stones and the concept that water repells raphy also employs new foils, plastics 
oil in preparing and transfering images and fluids, allowing for more creative 
from greased stone to fine paper. Today, control by the artist. 

Painting/Chuck Close. Frank, 1969. Acrylic on canvas. Close work from an 8 x 10 black and white 
photograph proportionally transferred to the canvas using a grid pattern. But a camera only focuses 
on a specific area, so Close repoduces the out-of-focus effect to show the viewer something the 
human eye cannot physically accomplish. The image was created using only black ink for positive 
imagery; Close scrapes away part of the ink to achieve highlights, using razor blades, erasers and an 
electric drill. 

nearly ever magazine is printed by offset 
lithography method using high-speed 
presses and employing virtually the 
same water/oil (ink) principle. For fine 
artists, however, prints, posters and 
graphics as means of expression have 
been accelerated with the help of the 
1960s pop movement, making lithog
raphy a process used heavily by con
temporary artists for mass appeal 
images. 

Serigraphy, another printmaking 
process, essentially uses a sophistocated 
stencil technique where pigment is 
forced onto paper through a silk screen 
str.etched over a wooden frame. All areas 
except those to be printed have been 

For contemporary sculptors, technol
ogy opens doors every day to new mater
ials, electronics and factory-produced 
art pieces which require skilled crafts
men to render the finished pieces for the 
artist. Charles Biederman's Work #27, 
Red Wing, utilizes painted aluminum 
rectangles, pre-cut and painted accord
ing to the artist's specifications. Bieder
man then returns to add glossy color and 
mount the rectangles to the permanent 
backboard. 

In his innovative sculpture, Ice Bag, 
Oaes Oldenburg uses factory engineer
ing and workmanship to render his 
design. Seemingly sensitive to approach
ing onlookers the bag inflates automatic· 



Sculpture/ Ernest Trova. Wheel Man, 1965, siloconed bronze. Trova shows man consumed by the 
very technology he has created; man, according to Trova, cannot stand on his own but becomes a 
slave after awhile to machines and other products of advanced technology. 

ally, rotates and contorts itself for a 
few minutes and slowly settles back to 
rest. Oldenburg designed the piece but 
technicians worked out the mechanical 
details and produced the finished 
product under Oldenburg's guidance. 

Skylight Two, shown on the cover, by 
Howard Jones, points out that the med-

ium ins 't necessarily the message. In 
fact, Howard utilizes technology not to 
make a statement about technology but 
to suggest, through a sporadic pattern of 
blinking lights, elements of time and 
decay. 

Another piece, utilizing metalwork 
techniques, depicts the one central idea 

Photo/ Jon Kavanaugh 

Sculpture/Charles Biederman. Work #27, Red 
Wing, 1968-9, polychromed aluminum. in this 
work, Biederman uses high tech materials to 
reflect the underlying structure of nature, 
rather than simply duplicating nature in another 
form. Biederman works from a painted wood 
model. A technician cuts aluminum rectangles 
1/8-inch thick. The artist then sprays each 
rectangle with oil colors for the finishing lustre 
and tonal quality. 

of the Technology exhibition. Ernest 
Trova's Falling Man is a dean brilliant 
bronze sculpture of a humanoid form 
seemingly trapped between two bronze 
wheels. Has man created and developed 
technology beyond his control or does 
man utilize technology as a tool for his 
own creative process? 
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I 
By Hap Atwood 

"I've enjoyed my career. I've had the 
chance to influence some people's lives. 
I '11 miss the contact with the young 
people here. Working with them is the 
best way to stay young yourself." 

Paul A. Cartwright, assistant dean for 
student affairs, is leaving I. T. at the end 
of this year, yet he '11 be leaving behind 
several beneficial programs for I. T. as 
well as countless grateful students and 
alumni whom he has helped over the 
years. 

As Assistant Dean for Student Affairs 
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rs 
Cartwright has had a hand in admissions 
and records of students, placement ser
vices, minority programs, orientation, 
registration, generation of the Dean's 
list, an "active, aggressive" program to 
keep in touch with colleges around the 
state, and obtaining money from in
dustry to help fund various programs 
as well as the Merit Scholarships which 
are unique to I.T. 

Cartwright has been responsible for 
creating the tutorial program in 1965 
and adding other programs thoughout 
the years that have raised the number of 
Freshmen staying in I.T. after their first 

Photo/ Mike Dorn 

year from 44.2 percent in 1965 to 80 
percent in 1976. The programs instru
mental in this increase are the I. T. Dorm 
Houses (certain areas in Frontier and 
Territorial Halls set aside exclusively 
for I.T. students), in 1968, Suburban 
Tutoring (convenient tutoring service for 
those who live in the suburbs) in 1969 
and the organization of the Central Ad
vising Office in 1970. 

"My case worked out well," said 
Cartwright. "I had a chance to start, 
innovate and create programs to benefit 
students." 

Cartwright is in the middle of yet 



another program, a survey that explores 
high school seniors' extra-curricular 
activities and interests. Cartwright 
hopes that some of these activities can 
get started here so that more students 
will get involved in I. T. 

"These kids are interested in every
thing from backgammon to basketball. 
It's not true that I. T. students are book
worms." 

At 64, Cartwright has been associated 
with I.T., one way or another, practically 
all his life. He received a Bachelor's 
degree in Electrical Engineering from 
LT. in 1937. He worked for Northern 
States Power for four years, then re
turned to the University and the U.S. 
Naval Training School where he was 
Assistant Director from 1942-45. Cart
wright has been teaching in the Elec
trical Engineering Department since 
1946. He became Assistant Dean in 
1964. 

When talking with Cartwright's col
leagues and former students one thing 
always is mentioned: Cartwright's 
interest in students. 

"Paul Cartwright has a creative and 
sincere interest in students," said Prof. 
John Oausen, director of lower division 
programs. "He'll be greatly missed. A 
national search is being conducted for 
his replacement and they hope to find 
someone by next September." 

Prof. Vernon Albertson was a student 
of Cartwright's and is now his teaching 
partner for a class called Electrical 
Machinery and Power Distribution. 
Albertson reminisced about the years 
he's spent working with Cartwright: 

"I was a T .A. and taught labs for 
him," said Albertson. "I always did my 
best to be prepared for his labs. I learned 
a lot from him. He takes pride in being 
an electrical engineer and his concern for 
students really stands out." 

Charles Purcell graduated from I. T. 
in 194 7 and is now working for Control 
Data Corp. but he hasn't forgotton Cart
wright. 

My case worked out well .. 
I had the chance to start, 

innovate and create 
programs to benefit 

students .. 

These kids are interested in 
everything from 

backgammon to basketball .. 
It's not true that I .. T .. 

students are bookworms .. 

"Cartwright stands out in my mind as 
one of the better teachers I had while I 
was in LT.," said Purcell. "I believe 
I had him for a class in electric engines 
which was kind of a mundane subject. 
But Cartwright made the class interest
ing and illuminated the subject for me." 

Evidently Cartwright's ability to get 
students interested in the subjects he 
teaches has carried over through the 
years. Daniel Wirth, an LT. senior, 
thought Cartwright was a pretty good 
teacher. 

"Some teachers care about what 
they're teaching and some don't," Wirth 
sa1d. "Cartwright cared. That's why I 
thought he was a good teacher." . 

Throughout his 37 years of service 
Cartwright has seen many changes take 
place in I. T. 

"The Institute of Technology has 
grown in size and complexity since I 
started teaching," he said. "Our enroll
ment is increasing and it's difficult 

to keep up the quality of education. I 
also feel though that more interest and 
effort are going into good teaching 
than when I first started teaching here." 

Cartwright offered some thoughts on 
LT. today as well as job prospects for 
engineers and some comments about 
LT. Dean Roger Staehle. 

"I think the outlook of students today 
is pretty good," Cartwright said. "But 
I'm not pleased with the salaries the 
faculty are receiving. They could get 
double their present salary if they went 
out to work in industry. I think it says we 
have many dedicated people teaching 
here. 

"There is a tremendous business 
climate for engineers today. They can 
make 18,19, $20,000 a year. Graduates 
today are starting with the same salary 
as those who graduated two years ago 
are just getting today! 

"Dean Staehle has something that's 
definitely needed around here: a sense 
of humor. He has lots of ideas and shows 
a concern for the students. These are 
exciting times with the new dean. The 
best way to judge his performance would 
be to come back in three years and see 
what he's accomplished." 

Cartwright also talked about another 
new I.T. project: "The new Civil and 
Mineral Engineering building is a great 
idea. It will serve as a model for others, 
plus we can use it to study heat loss, con
sumption and gain. It will also provide 
more study space for students which is 
something I'd like to see more of around 
here." 

Cartwright has definite ideas for 
technology and engineering in the 
future, including getting engineers 
into the political arena. 

"I think technology's job in the future 
is to preserve our resources. There are 
a lot of challenges for engineers: energy, 
pollution, nuclear waste disposal. And 
I'd like to see more engineers in govern
ment. Lots of politicians today just worry 
about getting reelected, not about doing 
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what's right. I think engineers would in
ject a sense of dedication into the politi
cal arena." 

Cartwright will be retiring to Sun City 
Ariz. with his wife June 21 of this year. 
There, he said he would like to join the 
Sierra Club. "I think an engineering 
would give them a little more balance." 

At the end of the conversation, Cart
wright gazed out his office window, con~ 
templating his career. 

"Working with bright students up
grades your own interests and develops 
your own mind," he said. "I'd do the 
same damn thing over again if I had the 
chance. You make mistakes, but it 
turned out so well I'd do it again." 
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same damn thing 

over again if 
I had the 
chance .. 
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By Mary Jo Hannasch 

There is a Mother of the Year. There is 
a Playmate of the Year. There is a Man 
of the Year. And there is even a Worst 
Irish Tenor of the Year. But for LT. 
students, there is only one "year" award 
that counts. It is the I.T. Teacher of the 
Year Award. 

This prestigious local honor is award
ed by the I. T. Student Board. Their 
choice for his year is Dr. Keith S. 
Champlin, professor of Electrical 
engineering, who describes himself as 
"a home grown product." 

"I like being a professor; I enjoy the 
work and I enjoy the subject," explained 
Champlin with a note of enthusiasm. 
"I am really still turned on by electrical 
engineering, probably more than I ever 
was." 

For Champlin, the strong interest in 
electrical engineering has been life long, 
and there were never any doubts in his 
mind that electrical engineering was the 
field that he wanted to become deeply 
involved with. 

"I always thought that I was going to 
be an electrical engineer. I was the radio 
nut in the family, and by the age of eight 
or nine I was reparing and taking apart 
radios. People were always saying, 
'That kid should be an electrical engin
eer', even though at that time I really 
didn't know what an electrical engineer 
did." 

Champlin has lived in the Twin City 
area all of his life, and received his de
grees in electrical engineering from the 
University. According to Champlin, "the 
University just seemed the natural 
place to go." 

As a student, he had distinctive likes 
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and dislikes. "I always liked professors 
who clearly outlined their subject," 
recalled Champlin. "In fact, two of the 
best professors I ever had, Profs. Nier 
and Nye, are still in the Physics Depart
ment. At any level they taught, they 
were able to organize the material and 
thoroughly outline it for the students. 
What I disliked were professors who 
were unorganized and simply did not 
have a good handle on the material. 
Unconciously, I probably try to emulate 
the methods of those professors I liked. 

"I am a plodder, and it takes me a 
while to learn something. I continually 
go over the material in my mind, and I 
do this even if I'm teaching the material. 
Then because I have worked so hard on 
the material, I am usually able to fit it 
together in large chunks and see how it 
relates to other areas. 

"As a student, I found difficult the 
same courses that students today find 
difficult. For example, I found some of 
the math and physics courses hard. 
However, if I really worked on them, I 
could learn them." 

While Champlin's life ambition was 
clearly to be an electrical engineer, he 
was never certain that he wanted to 
be a professor until after he received his 
Ph.D. 

"I just fell in to teaching. I had never 
wanted to be a teacher. While I was 
working on my Ph.D., I taught a few un
dergr~duate courses and started to get 
some feedback that I was doing a good 
job. Then when I received my Ph.D., 
there was an opportunity to stay as an 
assistant professor. Since this opportuni
ty was not readily available, I was ad
vised by others to accept the position. 
At the same time, I had offers from in
dustry. I realized that if I went into in
dustry I'd probably never come back to 
reaching, but if I took the teaching 
position, I could try it for a year and if I 
didn't like it, I could still go into indus
try. And like anyone else, over the years 
I have wondered whether I did the right 
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I am a plodder, and it takes 
me a while to learn 

something .. I continually 
go over the material in my 
mind, and I do this even if 
I'm teaching the material.. 

Then because I have worked 
so hard on the material, I 
am usually able to fit it 

together in large chunks and 
see how it relates to 

other areas .. 

thing, but I enjoy being a professor." 
All through school, Champlin worked 

at various jobs frequently involving his 
earlier interest in radios. A main hobby 
during this time was ham radios, and he 
became a ham radio amateur for anum
ber of years, but eventually stopped 
because of the demands it made on his 
time. 

"While in school, I had a number of 
jobs, mainly in technical areas. I re
paired radios, and I worked in a few 
radio stations as an engineer. 

In 1950, Champlin was pulled out of 
college during the Korean War. He was 
in the army for two years as a high speed 
radio operator, and later was in charge of 
a radio school with the rank of master 
sergeant. 

"In the summer of 1954 after I re
ceived my bachelor's degree, I worked 
for Univac. At that time, they were just 
assembling the 1103 computer. This 

computer was filled with vacuum tubes 
and took up a room you wouldn't believe. 
That was a fantastic machine for that 
day, but today I have a more powerful 
computer in my basement." 

While technology plays a large part in 
Champlin's life, he also has a very active 
personal and family life. He is married 
and has two children-a boy, 15, and a 
girl, 11. 

"My son is a computer freak," des
cribed Champlin. "He and I have built 
a microprocessor-based computer, 
which started as a small box and has 
grown to a large unit, which includes 
floppy discs, two printouts, a voice syn
thesizer and a 32 K random access mem
ory. He is very turned on by all of this, 
and this is good for him .... My daughter 
is the artist in the family. She loves to 
paint, write, and play the flute and 
organ. She's basically interested in 
everything." 

Champlin and his wife, Marion, 
enjoy traveling together. In 1963, they 
went to Paris for three months while he 
was an exchange professor at the 
University of Paris. In order to save 
money for traveling, they camped in the 
Bois de Boulogne, a woods and camp 
area on the west side of Paris. 

"In the lab the other professors would 
ask where we were staying, and when I 
said that we were living in a tent in the 
Bois de Boulogne, they just laughed in 
disbelief. We then bought a Volkswagon 
so that on the weekends we could pack 
up the tent and drive around Europe." 

Since that time, Champlin and his 
family have returned twice to Europe, 
once while he was lecturing there at 
various universities, and later while he 
was doing some consulting over there. 

The range of interests exhibited in 
Champlin's professional career rivals his 
broad range of personal interests. 
Even though the field has "changed a 
great deal in a short time", Champlin 
has kept pace by involvement in a wide 
spectrum of projects. During this period 



he has done research at the University, 
taught a variety of classes and done 
consulting in many innovating and open 
areas. 

"Through the years, I have become 
involved in many areas of electrical 
engineering. For instance, I have a 
patent on a battery tester, which tests 
storage batteries. This is being marketed 
by Motorola. I also worked on research 
for microwaves and semi-conductors. 

Champlin revealed great faith in the 
future engineers and their ability to 
find solutions to mounting problems. 

"Two of the biggest problems of today 
are energy shortages and pollution. The 
solutions to these problems are going to 
be engineering solutions. This will be 
achieved by using some of the tools of 

today and some of the tools of the future. 
New tools are appearing all the time." 

This positive outlook and interest 
sparks a close rapport between Champ
lin and his students. 

"I don't have a specific teaching phil
osophy. I just try to do the best I can. 
And it is easy when you are interested in 
the subject. 

"Being an engineer, I think like other 
'engineers, so I find it easy to get to know 
them. One reason I get along so well 
with the engineering students is because 
we are so much alike. There may be 
years between us, but that doesn't 
make any difference because we are 
interested in the same things." 

The comments made by students in 
his classes reflect the atmosphere of 

mutual respect. They described the 
classes as "challenging," and said his 
lectures were "carefully prepared" 
and are so interesting that "the students 
are not in any hurray to get out of the 
classroom." One student summarized 
the feeling by saying that "-both as a 
teacher and a researcher, he's out
standing." 

With a broad smile, Champlin con
cluded. "I can't think of anything I'd 
rather get than an award from the stu
dents. They are the ultimate consumers, 
and if I please them, I'm happy. In 
1963 I won another teaching award, the 
Distinguished Teaching Award from the 
Regents. I'm very glad that after 16 
years I haven't lost the ability to do 
whatever it is I do." 

There's a world of employment opportunities at Pako Corporation and we'd 
like to involve you. Pako is looking for engineers with mechanical, manu
facturing, quality control and design backgrounds. 

We are a growth-oriented company offering creative leadership opportuni
ties for individuals interested in being a part of a unique team, matching 
market growth to the expanding state-of-the-art. 

For immediate consideration, please call 612/540-6355 or forward resume 
with salary requirements to: 

® 

PAKO CORPORATION 
6300 Olson Memorial Highway 
Minneapolis, Minnel!lola 55440 

KERRY GRIFFIN, Personnel Manager 
Pako Corporation 
6300 Olson Memorial Highway 
Mpls., MN 55440 
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Well, actually the line is borrowed from a crazy maitre d' at a 
Chicago sidewalk cafe on Rush St. But nonetheless, we're ready to 
make the same claim. I.T. 's Technolog is nationally-recognized as a 
leader among college engineering magazines. We'll be back this fall 
·with more great issues, but some of our graduating staff members 
will not. To make your next year in I.T. a complete one, plan to 
participate in the production of 1979-80 issues of Technolog. 

Technolog is looking for many dedicated staffers of all abilities. 
Denny Sullivan will wear the chief chef's hat as managing editor. And 
there'll be plenty of openings for writers, photographers, ad sales 
people, proofreaders, circulation help, office assistants, production 
artists, illustrators, cartoonists ... whatever your time or talent allows, 
the Technolog wants your involvement. All staff members are paid for 
their efforts. And who knows when your experience at the Technolog 
may pay off during the job search or toward a promotion to technical 
publications work at your future employer's. 

If you are interested in being an ingredient in next year's 
publications, contact Denny Sullivan at the Technolog, 373-3298, stop 
by Rm-:-2 Mech. Eng., or write: Denny Sullivan, managing editor, 
Minnesota Technolog, Rm. 2 Mechanical Engineering, University of 
Minnesota, Minneapolis, MN 55455. 

Get cooking with your I.T. magazine for 1979-80! 
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We're looking for people who are looking 
for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent examples of jobs 
handled by new GE engineers: 
1. Charles P. Aerospace systems 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. Norrma L. Steam-turbine manu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systems 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5.Mel D. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that-likeyou-real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career. You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
when_you.make an important 
contnbutwn. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 
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If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear fron1 you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Communications, WID, Fairfield, 

Connecticut 06431. 

Progress for People 

ELECTRIC 
An Equal Opportunity Employer 


