


Senior! 
While you were in college, 
Westinghouse built 13 new plants, 
boosted sales $1 billion, · 
got 2,000 new patents. 

Nice growing figures. But maybe the fig
ures aren't as important as the areas we're 
growing in: 

Housing, mass transit, health care, edu
cation, crime abatement, urban develop
ment, pollution control, nuclear power, 
oceanography, computer-based informa
tion systems. 

Talk with our campus recruiter. We're 
looking for engineers to grow with us. Elec
trical, mechanical, chemical, industrial. 
And finance/ accounting people. 

If you can't wait for the recruiter, write 
today to George Garvey, Westinghouse 
Education Center, Pittsburgh, Pa. 15221. 
An equal opportunity employer. 

You can be sure ... if ifs Westinghouse 



The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

almost as easy to spot. It's follow through. 

Like the top-flight skeet shooter illustrated here, our tapered roUer bearing 
and steel engineers get results because they foUow through, too. 

How about you? Do you want a company that involves your interest and keeps you involved 
tm the finish? That promotes from within? Are you up to the demands thrown 

our way by the automotive, construction, aerospace and chemical industries? 
Do you have your sight set on the future--on a company like ours that has 

a $221 minion expansion and modernization program? 

Then write to our Manager of CoHege Relations. And ten him you'd Hke to take 
a shot at it. The Timken Company, Canton, Ohio 44706. Timken® bearings 

are sold aU o•;er the world. Manufacturing in Australia, BrazH, 
Canada, England, France, South Africa and the U.S.A. 

An Equal Opportunity Employer (mff). 

I 
REGISTERED TRAOIEMAR!( 

MPANY MANUFACTURES TAPERED ROllER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 



....... ,.,.,.,.,.,.,., ..... ,.,.,., ... , ... ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ... ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ... ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,~~~--------------------

MUFFLE 

SOUND 

NOT 

STUDENTS! 

design 

That's one vital aspect of our business. As a leader in the sound control 
industry, we design and manufacture mufflers for many types of engines 
-truck, farm tractor, as well as construction equipment. We also make 
air filters for these markets. We do this in an environment of the breath
taking natural beauty of Minnesota, where you are minutes away from 
downtown Minneapolis or hundreds of lakes. 
A challenging career awaits the graduate who wants to combine business 
with pleasure as a Donaldson professional. 

Call or write . .. John Raplinger, PE~nonnel Division 

donaldson Donaldson Company Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

r 
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During the last ten years the 
population of this great land 
NSP serves grew by close 
to 2·1%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power neecls. 

a brighter life for you 
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EST FEDE 

Editorial 

\Vith the beginning of the new 
school year, the Tee/mol og has once 
again changed editors, business man
agers. and other staff positions. As a 
result, the magazine will contain num
erous changes in style and tone re
flecting the character of the new staff. 

Cnique this year is the Technolog's 
change of production method. "Let
terpress", a method the 'Log has used 
for eons, has given way to "offset" -
a newer and more versatile method. 
Through off set, more pictures and 
better use of graphics and layout are 
possible. 

But the most important change is 
the purpose of the Tcr!molog. It has 
hroken a long tradition hy aiming 
not at the engineer as an engineer, but 
to the engineer as a human being. 

Throughout our college career, we 
are taught how to use technology and 
the magic sliclerule to solve nearly 
every problem within our selected 
fields. But what about problems that 
our sliderules have no scales for? Pro
blems like pollution, poverty, war. As 
an engineer we will have a great in
fluence on the solutions to such pro
blems whether we are aware of it or 
not; but only if we are aware of the 

social repercussions of our decisim 
can we use our influence to societv 
advantage. · 

The Technolog hopes to get the I. 
student more involved with his wor 
through articles on controversial su 
jects that affect us as a person. Th 
articles which are not controvers 
will be informational rather tha 
"technical''. (True technical journal 
can do a much better job on technica 
articles than the 'Log can anyway. 
The new department "Reverb" · 
yours to express your opinions c 
previous articles or "ther issues of t 
day. ( ~ee this month\ "Reverb" fc 
the address and polil·ies.) Th 
through "Reverb" and other in nov 
tions such as ''.\:ext month" (a pr 
view of the features of the coming i 
sue) and improved use of graphi 
we, the staif, have completely chang 
the look and spirit of the Techno/ 
to help you, the reader, to get a Joe 
at the real world through techni 
yet human eyes. 

Your part in all this is to try t 
realize the social impact oi your tee 
nical problems, question us on ot 
views, express your opinions, and 
termine which decisions \rill he. 
benefit all of us./RR,BJ 

l ADE 84,298,728~ 11* ORTH OF 

POSSIBLE LAST Y R! 

SEE US TODAY 
FOR ONE OF MANY 

COLLEGE LOANS OPEN FOR YOU. 

*Figure Taken From Midwest Federal Statement of Condition, Dec. 1969- Dec. 1970. 
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an you ake this pa 
ithout a dra ing? 

is so versatile that a designer can often 
complex components that are almost too 

It to draw ... That's why many prototype 
ings are developed directly from models. 

Take this high-speed refrigerator impeller. 
of a sculptor's efforts, it not only looks 

must perform faultlessly ... And it 
12,500 rpm in subzero temperatures. 

. ..,.,.,. "''""""" permitted the designer to 
the right composition for maximum 

at low temperatures, without com-

promising for machinability or weldability. Cast 
in a ceramic mold, the impeller has fine surface 
finish and close dimensional tolerances, thus 
eliminating costly machining. 

Want to know more about cast-stee.I?We're 
offering individual students free subscriptions 

to our quarterly publication"CASTEEL" .. Ciubs 
and other groups can obtain our sound film 
"Engineering Flexibility:' Write Steel Founders' 
Society of America, Westview Towers, 21010 
Center Ridge Road, Rocky River, Ohio 44116. 

Cast=Steel 
for Engineering 
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Each Saturday night The New York Times 
wraps up the news. 

Then FMC wraps up The New York Times. 

Thanks to a mechanized system we de
signed, built, and installed, the country's 
largest Sunday edition is mailed the world 
over, carefully protected from the elements 
by a see-through wrapper. 

This is just one of many unusual jobs 
taken in stride by FMC. 

If you want to carry it, warehouse it, pack
age it, or whatever, chances are FMC has 
handled a similar job. 

You may still recall by tomorrow that we're 
into machinery; but how in the world can we 
get you to remember that we're also a very 

large chemical company, too? 

Or that we are a major factor in alleviating 
the world's food problems through our 
involvement in every phase of agriculture: 
pumps and irrigation systems, pesticides and 
fertilizers, food processing and packaging 
equipm::nt, even seeds. 

Or that we're one of the country's largest 
producers of rayon, acetate, and polyester 
fibers. 

Or that we even make sewage treatment 
equipment, fire engines and railcars. 

Being a diversified company means it's 
hard to have one all-encompassing image. 
But it does give our people an unusual variety 
of ways to improve man's welfare. 

If doing worthwhile things is your bag, 
write or ask your placement director for the 
descriptive brochure "Careers with FMC." 

FMC Corporation, Box 760, San Jose, Cali
fornia 95106. 

We are an equal opportunity employer. 

® 

FMC CORPORATION 

You•d be surprised 
at all the things we doo 
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Reverb is intended for you! 

:\11 letters received will be consider
ed for publication. 

c\11 letters received become the pro
perty of the Minnesota Tcchnolog. 

Send letters by ~C.S. or campus 
mail to: 

Editors 
l\Iinnesota Technolog 
2 Mech. Eng. 
University of Minnesota 
Minneapolis, 1Iinnesota. 55455 

From the Establishment: 
(Dean's Office) 

1. Tutoring Programs : 
a. Dormitory tutoring is avail

able in Frontier, Territorial 
and Comstock Hails. 

b. Tutoring is available for com
muter students at St. Paul 
Johnson. Minneapolis \\;'ash
burn, and Moundsview High 
Schools a n d I\: ormandale 
Junior College on ::VI on day 

and Tuesday evenings from 7-

Can he find real joy with a company 
posting over $600 million annual sales 
... with 80 plants, offices, and 
elevators ... some iri foreign lands? 

creativity? Does he wish to become 
a member of a family of believers 
involved in helping solve problems 
relative to the domestic and world 
food supply? Is he readily attracted 
to a company which radiates 
enthusiasm from activities related 

Can he find himself professionally 
in an environment of unlimited growth 
potential in the areas of production 
engineering, sales, merchandising, 
marketing and research? 

Can he accept the challenge 
offered by a position requiring 
imagination, innovation, and 

to refined oils, soy protein 
products, commodity trading and 
logistics systems? 

Can he enjoy living in areas where 
recreational and civic opportunities 
abound? 

9 P.~L 
c. In addition. se\·eral depart

menb haYe tutoring 
grams. 
Students interested in more 
information should c h e c k 
with 105 or 105 l\Iain Engi
neering. Remember. these 
programs are available at no 
charge to students ! 

2. Professional counseling for stu
dents seeking assistance for car
eer guidance, test score inter
pretation and personal problems 
is available in 104 l\lain Engi
neering. 

3. Students should make appoint
ments as soon as possible in the 
fall quarter to meet their ad
visors and discuss their academic 
programs. Students should check 
with their major departments 
for problems concerning their 
advisor assignment. 

4. Cancel-adding of courses is per
mitted during the first two 
weeks of the quarter only. This 
includes any changes in A/F and 
PIN grading. Students are able 
to cancel a course and receive 
an official grade of "\\"' up to 
Study Day, 

AN EQUAL OPPORTUNITY EMPLOYER 

If we interest you, let your resume 
serve as a proper introduction. Write 
now to Manager of Employment, 
or contact your placement office 
to arrange a campus interview. 
It might lead to a beautiful marriage. 

ADM 

ARCHER DANIELS MIDLAND COMPANY 

DECATUR, II.LINOIS 62525 

MINNESOTA TECHNOLOG 



Technology Creates 
New City Wonders 

Record 
Breakers 

By Bruce Wright 

Ascending above the people like 
a modern-day Gothic spire, the new 
IDS Center in downtown Minne
apolis is out to make a name for 
itself. When completed, the tower 
will be the tallest building between 
Chicago and the West Coast. 

Minneapolis has had consider
able national attention in recent 
years for two salient features. One, 
the Mall, a tree-lined, pedestrian
oriented, ten-block extension of Ni
collet Avenue. The other, the par
tially completed sky-way system, is 
a series of enclosed walkways that 
bridge streets at the second story 
level, connecting various commer
cial buildings over a 12-block down
down area. 

Now the IDS Center. a multi
structure complex utilizing a full 
block in the center of the city, 
brings the Mall indoors to a court
yard and adds new dimensions to 
the skyway-level system. 

Down the street from the "Cen
ter", Minneapolis is breaking more 
records with the erection of a new 
Federal Reserve Bank. It is the 
first completely new home office for 
a Reserve Bank since the original 
twelve reserve banks were built in 
the 1920's. 

Continued 

Scurrying from the rain. pedestrians 
are unaware of the towering IDS cen
ter behind them. 



One Could Live A Whole Life Span 
Within This "City it hi n 

A City" And Not Leave Once 

12 

From an observation floor at the 
top of the 57 -story pillar of the IDS 
Center, visitors. on a clear day, will 
be able to see a 35-mile panorama 
of . the Twin Cities metropolitan 
area. \rVhen completed. the sky
scraper will soar 225 feet above the 
Foshay Tower and more than 370 
feet higher than the highest build
ing in St. Paul. Designed by Philip 
Johnson and John Burgee (New 
York) and Edward F. Baker of 
Minneapolis, the Center will in
dude the octagon shaped office 
tower, an eight story "annex" to 
the tower, a hotel and banking 
building, a two story retail store 
and a central glassed-in court, call
ed the "Crystal Court", to pull it 
all together. 

In what IDS officials hope will 
become a year-round activity spot, 
the central plaza is perhaps the one 
redeeming element for a complex 
of such super human dimensions. 

MINNESOTA TECHNOLOG 



from the 51st floor observation desk 
of the center, one will be able to see 
35 miles in any direction. (upper left) 
Lit up like a mammoth christmas 
tree, the IDS tower (above center) 
can be seen any night as construction 
workers aim for a spring '72 deadline. 
In what appears to be a game of 
construction see-saw, two workers 
add reinforcing bars to a column. 
(above right) An interior view of the 
planned "crystal court" and (left) the 
architects rendering of the entire 
complex. 

13 
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Renewal Project An Urban 
That Aims For Public 

A self-supporting column (right) the 
elevator shaft connects the upper and 

the lower sections of the bank com
plex. touching only at floor levels. 

Construction workers lower a few of 
the many thousand marble slabs to 

be used in the plaza (above right) as 
concrete is being poured on one of 
the main supports (opposite page). 

Participation 

Mary Lee Slettehaugh 

Located in the Gateway 
opment area of Minneapolis, 
new Federal Reserve Bank (le 
occupying an entire city block. 
claim world fame to being the 
structure having a column free 
of 275 feet. The office ch.,A·"" 

"hangs" thirty feet above a 
and is supported by cables 
in steel beams and hung from 
towers at each end of the 

The building w·ill have two 
tinct types of activities ; 
trative clerical work and the 
dy of large amounts of money 
secunt1es, Because of this. 
teet Gunnar Birkerts (Detroit) 
signed the building in two 
parts - (A) a three level 
area (entire block) hidden 
the sloping plaza and (B) an 
ven story office structure 
over the site. The two units 
connected only by a free 
elevator tower at the rear and 
end supports. 

Two 90-ton steel weldments 
placed on each support to 
the catenary shaped cables ( 
A steel truss erected across 
of the building acts as a 
force against the tendency 
pillars to pull together. 

The plan is being developed 
a public area for various 
activities, such as concerts, 
or flea markets, and will 
to be more of a public space 
the conventional plaza 
an office building. 
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rnaclesm They're 
uninvited~ and expensive~m 

a new hull is being test 
that could keep them at 
baylm And nickel's helping 
make it happenim 

Shrimp boats are a-comin'-out of a harbor at 
Juan del Sur, Nicaragua. And one of them is unlike 
other work vessel in the world. 

It has a new kind of experimental huH designed 
fend off barnacles and other drag-producing 
growth permanently. 

The Copper Development Association, sponsor 
the project, estimates that the new hull material 
reduce fuel consumption by as much as 15 to 20 
And, by totally eliminating hull scraping and 
could slash maintenance costs up to 80 percent. 

Most impressive of all, though, may be the 
that come through improved efficiency. At present, 
example, a slowdown of even one knot because of 
fouling can cost a big tanker as much as $4,000 a 
And the loss of five profitable working days for a 
in dry dock can mount up to $100,000 or more. 



hull is a time-proven marine alloy of cop
It's the copper, really, that's anathema 

The 10 percent of nickel is there to 
easier to weld and form, to give it the 

and to help protect it from pitting 

metal is a strong helper, one that im
'rformam~e of other metals, so International 

dozens of different industries all over the 
of metals. We offer technical informa

benefit of our experience. Often, I nco met
actually able to anticipate alloys that will 

future, and to set about creating them. 
of helpfulness, we figure, will encourage 

keep coming back to us. 
aU around. 

The International Nickel Company, Inc., New York, 
N.Y. The International Nickel Company of Canada, 
Limited, Toronto. International Nickel Limited, Lon
don, England. 

Test boat with copper-nickel hull. 

INTERNATIONAL NICKEL HELPS 



Edited by Kiki Koras 

WASTE PAPER INTO WOOD 

Almost two thousand years ago the 
Chinese learned how to turn wood in
to paper - and now so much waste 
paper is produced that Americans 
would like to learn how to turn paper 
back into wood. 

Several engineers are working on 
an answer: they have used seven 
pounds of shredded newspapers in 
making a "wooden" cabinet, only the 
framework of which is natural wood. 

The simulated wood is made from 
the newspapers, together with an 
equal weight of an industrial waste 
material, urea-formaldehyde flash, 
which is scrap resulting from the 
manufacture of such things as plastic 
wall plates, switches and receptacles. 

The researchers heated the mixture 
to about 300 degrees Fahrenheit and 
squeezed it with a pressure of almost 

18 

one tone per square inch, thus turn
ing the wastes into an inexpensive 
hardboard, a wood-like material ordi
narily made from sawdust and a bind
ing chemical. 

SILICONES 

A new line of room temperature 
curing silicone adhesive/ sealants and 
liquid rubber compounds for general 
purpose industrial use has been intro
duced. 

The GP line, as it is designated. is 
directed at industrial maintenance pro·
hlems as well as design and produc
tion problems for the original equip
ment manufacturer. Specifically, the 
new GP line offers the advantages of 
silicones to markets traditionally. ser- . 
ved by non-silicones such as epoxies, 
polyurethanes, polysulfides and poly
esters. 

The GP line consists of: GP-1, a 
room temperature curing silicone ad
hesive/sealant and GP-2, an easy-to
mix two part room temperature cur
ing silicone available in both pourable 
and paste consistencies. Also available 
is GP-2X, an extra high-strength sili
cone for making flexible molds and 
casting rubber parts. 

Useful over a temperature range of 
-65F to SOOF, these new GP products 
offer outstanding electrical properties 
in common with other silicone rubber, 
are easy to use, cure at room tempera
ture with virtually no shrinkage and 
no exotherm, retain their rubber
like properties, and will not dry out 
or crack due to sunlight or aging. 

GARBAGE AND Oil SPillS 

A group of engineers have .-. .. ''"""-' 
eel a double-barreled answer to 
problems ---· getting rid of garbage 
cleaning up oil spills that 
coastlines. 

Their answer: Use the garbage 
mop up the oil. 

They have performed laboratory ex
periments and sea trials showing that 
composted household refuse is 
philic -- oil loving - and can 
spread over oil slicks to soak them 
cheaply. 

Compost is made commercially by 
removing metals, glass and other non
degradable materials out of trash, and 
then grinding it and letting it heat for 
five days. Normally used as a 
conditioner, compost is a peat-like 
material with an earthy odor. 

A snowblower could be used 
spread compost on the ocean, 
it wiil float and soak up oil. is 
estimated that 78 tons of compost 
would take care of 1000 barrels of 
spilled oil. 

The oil-soaked compost could then 
be gathered up with a purse seiner or 
other large scoop, and the oil could 
be recovered by pressing it out. The 
used compost could be burned clean
ly for fuel, buried or plowed into farm
land. 

Or the compost could be sunk by 
agitation or hosing down, or it could 
even be left alone ; it would gradually 
disperse and decompose without re
leasing any oil or harming wildlife. 

An untreated film of oil on water 
can not be burned, but, if required, the 
oil-soaked compost could even be 
burned on the ocean surface. II 



he 

hanging 

of 

the 

uard 

By Becky Phillipps 

of Technology starts this quarter under 
hand of a new Dean. Dean Cheston has left 
for the Chicago Circle campus of the Uni

There he will serve as chancellor, 
to presid~nt. The Chicago Circle cam

new campus. It will be a challeng
for Dean Cheston, as he works to esta

, urban university. His experience 
useful, since the U of M is an urban, pre

campus. The new Dean is Rich-

taken shortly before he left, Dean Ches
one of the most pressing problems facing 

his successor would be maintammg the level of educa
tion at I. T. under continuous budget cuts. He felt that 
his successor mmt haYe a great deal of "drive and imag
ination'' to meet this difficulty. Dean :-;walin. on first 
impression. seems to meet these needs. 1-f e acknowledges 
the fact, that state aid has heen decreased 5<{ this year, 
and that federal aid to individual projects will not he 
increasing as it has been. However federal aid will be 
increasing to multi-discipline projects. This is where, 
according to Dean Swalin, our compact, urban univer
sity has an advantage. The closeness of our various 
colleges and the inherent lack of space, which for years 
has been a disadvantage, is transformed into an asset. 
It will facilitate the organization of multi-discipline pro
jects. Considering the budget cuts ordered by the state; 
Dean Swalin would like to review the educational sys
tem, and cut out any inefficiencies. By reapportioning 
spending and cleaning up any inefficiencies, Dean Swal
in hopes to maintain the level of education in LT. There 
is a possibility, that if the emphasis is applied correctly 
and priorities set appropriately - the student could gain. 

One of Dean Cheston's consistant worries was the lack 
of participation by students in their education at I.T. 
He knew that getting students involved on a predomin
antly commuter campus requires some student-oriented 
space (something I. T. is sorely lacking). Along with 
this comes the problem of the lack of communication be
tween students and faculty - especially severe in the 
area of advising. This problem is magnified as LT. un
dergraduate requirements are loosening. This allows 
more choice for the student, but also necessitates more 
thoughtful advising. Dean Swalin acknowledges the dif
ficulties that exist in the areas of student participation 
and faculty - student communication. However, he is 
a realist. He knows that there is just no space for an 
LT. student union in the buildings that now exist. He 
knows, he cannot command the faculty to communicate 
with the students. Dean Swalin places the greater part 
of the burden for change on the students. They must 
state a need and request student-oriented space in any 
new buildings. They must make an effort to get the 
faculty interested in them. Dean Cheston acknowledged 
the fear, that if the students do not assert themselves; 
either nothing will get done, or the administration will 
be forced to take action in an area in which it really has 
no jurisdiction. 

A project that was initiated in Dean Cheston's term 
and has become a reality for Dean Swalin is the UNITE 
program. (UNiversity Industry Television for Educa
tion.) This is a television system, with FM reply capa
bilities. It allows University professors to teach a class 
at the University, that will be broadcast live to various 
Minnesota industries. Courses will be conducted on 
Physics, Mechanical Engineering, Geophysics, Electrical 
Engineering and Computor Information and Control Sci
ences. The classes will be taught by regular University 
professors, as an ordinary class only with an extraordi
nary audience. Current participants in the program are 
IBM, Univac, Honeywell, NSP and the U.S. Bureau of 
l\lines Research Center. (More information on the 
UNITE program will be in the next issue.) This pro
gram is financed completely through contracts with the 
participating industries, which explains why it could be 

(Continued on page 31) 
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Customizing 

There she sits. Cleaned, gleaming in the sun. Ah 
yes, just like 10,000 other bikes. But you want her to 
be all you, right? O.K. Then we begin customizing. 
Customizing takes on two forms, That which needs 
changing for the sake of comfort. driver's needs, speed, 
etc. Or that which makes your bike look better. 

Usually the easiest to do is to add a sissy-bar. Now 
don't go off half-cocked. Sit down and ask, "Do I want 
a sissy-bar for looks, or for support?" If it's for com
fort and support you have to get a bar that is heavy 
enough to support your weight under acceleration. You 
must also get a pad. Anyone who has ridden with just 
the bar vibrating against their back will tell you it's like 
having an itch yon can't scratch. 

Check the mount on the sissy-bar. Are there brackets, 
or is the end of the bar all you have? J'viounting well
braced sissy-bars usually entails customizing braces for 
your own bike. If you have brackets, cut the end and 
smooth the jagged edges. Now cut a hole in the bracket 
that is a little bigger than the bolt that you are using to 
attach the bracket to the frame. \Vhenever you attach 
a piece, use a washer on each side and a lock washer 
on the outside, next to the nut. Since all this sounds 
more complicated than a crash course in parital differ
entiation for freshmen, our kindly log artist has drawn 
a diagram to help clear matters up. 

The next thing you will want to customize is the han
dle bar. Looks easy doesn't it? It's rougher than regis
tering. First pick the length and design bar you want. 

20 

Are they longer than the bars you already have? They 
are? \Yell then, you'd better get wi1·e, a soldering gun, 
solder, and some patience. If you get larger bars, you 
will need longer wires and cables. Most bars have wires 
running within them. Disconnect them. (In Hondas 
the connections are in the headlight.) Now disconnect 
all the original cables. (Break, clutch, acceleration) 
Now you can remove the bars. 

You will probably have to drill your own holes in the 
new bars so use the old ones for guides. Be precise! 
The frustrations you save may be your own. Make sure 
you drill the holes in the new bars not only in the same 
place, but also the same size. It's very maddening to 
try and fit a ;Vi inch wad of wires into a % inch hole. 

You've got your new bars drilled, and you're ready 
for the next step, right? O.K. Sit down at the work 
bench, turn on the radio, grab a coke, plug in the solder
ing gun, get your solder, a tape measure, electrical tape, 
a knife (not for suicide) and wire cutters. Find the dif
ference between the length of the two bars. That is the 
amount of wire you will need to splice in. When you 
cut your wires, do not cut them off all at the 
but stagger them instead. 

A lock-wa•her 

will keep !he boll 

from milling free from 

bike vibr<lli"""· 

frame 
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you've finished this you must thread the wire 
the new bars, attach the new bars on the bike, 
the cables and final1y hook up the wires. If 
put on new cables do it one at a time. Take 

old clutch cable and put in a new one. That way 
remember the proper order and you don't have 

"guess who" with four dozen nuts, bolts, washers, 
and weebers that may be lying on the ground. 
comes any number of things ; perhaps a custom 

Here you have three alternatives. One, the 
This involves using either paint strip

sanding. Don't sand blast because it win 
metal away with the paint. When sanded to 

you can do the body work. Using the filler, 
and shaping, you should be able to do an ade

·with patience and know-how, a more than 
job. Next comes metal conditioning. vVipe 
to be painted with a weak acidic liquid. This 

primer stick a little better. Now apply the 
It is usually best to use lacquer primer, it's more 
than enamel because of it's advantages. Sand 

down to remove high spots. Slop on the 
(that usually comes in silver, gold, or pearl.) 
pearl will make for a lighter shade of the 

choose. Gold will make it darker. 

put on two coats of color sealer and sand 
fine sand paper (very, very fine) in all your 

don't want to sand everything off again.) 
flake it, paint it, fog it, spider web, or 

is up to you. If you want pinstripping add 
flake, etc. The choice is yours ; as is the 

of paint to use. Remember, there is a 
of paint for each choice. Sand it 

paper (seriously). Finally, slap on as 
clear as you have patience for. Anywhere 

do. Do a real light (and I do mean 
job and in about a week, take rubbing 
ff it down. There is a lot of work to 

any mistakes, it will probably take 
If you make any mistakes, well. . . . 

i 
Ron Reichenberger 

The second alternative is "House of Kolar", or for 
that matter, any professional paint house. If you have 
a good job or a big inheritance, take it to a professional 
shop. The third alternative is a person you know who 
does this kind of work. I had my work done by a friend 
who does painting (custom cars, bikes, lawn mowers). 
His name is Keith Ferenc and his telephone number is 
560-0988. He does a good job and it saves you the 
hassle. 

Another nice-looking addition is having parts chorm
ed or some of your aluminum buffed. There are many 
platting shops in the city. Just let your fingers do the 
walking. 

Springer extended fork. 2 Type handle bars, high rise 
seat. Sissy bar and custom paint job top off this 
750. 

Ron Reichenberger 

Other additions are velocity stacks (easy to put on 
and likely to wreck your engines). Velocity stacks work 
on the principle of air filling a vaccum. The faster you 
go, the more air needed to compensate. This air being 
forced into the stacks continues (still forced) thru the 
carbs and into the cylinder. If the jets aren't set proper
ly this ram air system tends to burn pistons, cylinder 
walls, cams, valves, valve seats, and bike owners. An
other addition is different pipes, but if you have a scram
bling bike, down swept pipes won't fit and you'll need 
to weld on different front foot pegs and possibly bend a 
different rear brake. Or just order round pegs and a 
round brake. 
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Extenders range from $30 (four inch) to at least $245 
for springer front ends. Before you do these modifica
tions, check with a mechanic ; they are harder than they 
look and sometimes require welding. 

When any engine modifications are made, check \vith 
a mechanic. If you do it wrong, you won't have any 
warranty. Customizing is fun but before you get into it, 
know what you will have to do. It's had if you get half 
way through and realize you're lost. 

Ron Reichenberger 

Choosing A Bike 

You have to get a bike but don't know which one. 
Street, street trail, trail, drag; which one? First, to con
sider which you want, you must make a choice. Do you 
want to hit back roads. and stay off the highway? Then 
go straight trail, and probably two cycle. Benilli, Bridge
stone, Bultaco, Cimatti, Jawa, Ducati, Garelli, Greeves, 
Harley-Davidson, Hodaka, Huquavarna, Indian, Kawa
saki, Maico, Montessa, Ossa, Penton, Sachs, Suzuki, 
Yamaha, Zundapp, all of these are two cycle. But for 
all you who are not racers or bike enthusiasts to the nth 
degree, then I would suggest Bridgestone, Harley, Ka
wasaki, Suzuki or Yamaha. vVhy? These bikes are 
not racing machines and come stock equipped for the 
recreational biker. They also are pretty well known and 
chances are there will be more shops for these bikes. 
Don't get me wrong, a tuned for speed on the trail Yam
aha is a damn good bike but the stock Yamaha will more 
than suffice for the average biker. 

Try to stick to a smaller machine (under 125cc) if 
you're out just for fun, They are less hassle in the sand 
and mud, and are much easier to control. If you are 
more into the road, but still want to hit a few trails, then 
you should set up percentages. H you want a bike for 
the road 60 percent of the time and trails 40 percent of 
the time, then don't go bigger than 350cc (even that is 
big). On trails you want a light, fast, easy to handle 
hike and as you go to larger engines, the bike gets too 
heavy. 

I personally like four cycle engines but I know if I 
say "always go four cyde" I will be jumpt;d on. Both 

engines have advantages and both disadvantages, but if 
you're in for a straight road bike, the four cycle engine 
is a little better. 

If you're going straight road you can choose from 
K\I\V. BSA. Dunstall, Harley, Honda, Indian, Kawa
saki. }.Iatchless, 1Ioto Guzzi, ::\ orton, Royal Enfield, or 
Triumph. I would say to choose from these is a pretty 
rough choice and you would be best to go on cost, dealer 
availability and looks. 

Rev your engine, lift your feet. and take off into 
nature. 

Ron Reichenberger 

I have a 450 Honda and though it is a good bike, it 
is not a scrambler. It is a little too heavy for the re
creational biker. If vou like Honda and also like scram
bling the best mach{ne is a 350. 

\Vhen choosing. consider the type of use the bike will 
get. cost, dealer availability. performance, looks, and 
dealing with the bike. Some states won't allow hikes 
smaller than 250cc on freeways. 



aintenance 

some things you should know about your 
keep it new. Motorcycles will grind for many 

cared for. 
battery. A dead battery causes many psy

ailments in these machines. J\Iake sure it is 
juice (distilled water), and fully charged. 

it, loosen the battery filler caps or you 
cracked, dead plastic box ready for burial 

Now, look to see that the chain isn't worn. To check 
this, stretch it out on the ground and pull. It should 
not shrink and grow. Next take two successive links and 
try to sway them from side to side. If they sway, even 
a little. it's best to get a new chain. There are approxi
mately 90 links, yon find the chain will drift almost an 
inch. This drift, and growing and shrinking of a chain 
will not only wear clown the sprocket teeth, but also can 
cause the chain to fly off the sprocket during acceleta-· 
tion, causing much damage to bike and rider. 

Now check the oil. Before trips I like to change the 
oil and clean the oil filter. Dirty oil will cause small 
particles to scratch the parts of the engine, causing rapid 
wear and loss of efficiency in the engine. Make sure 
the oil is full, not over or under. 

Check the tires. If one blows out at sixty, it could 
he detremental to your health and the bike's longevity. 
i\Iake sure the spokes are all there and the air is at the 
recommended pressure. Make sure all the lights ( espe
cially headlight and brakelight) are in working order. 

It is usually wise to keep your machine tuned. This 
is easy and does not require much time. First clean the 
points and plugs (or replace them depending on the 
thickness of your wallet) and regap. Set new points at 
minimum required settings and set the plugs to double 
whatever the points gaps are. The ownership manual 
usually has schedules for cleaning, changing, or greasing 
the parts of the bike. Follow that schedule, recording 
the mileage and date that you did the work. This frees 
your memory for more important things, and makes a 
good document of service when selling (God forbid) your 
baby. 

:\lake sure the front brake fluid is at the level recom
mended. CY ou can't see it, but if the front fork bot
toms out easily, you have too little or too much.) Change 
it if your instruction manual suggests it. 
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MATE for October is attractive Virginia 
, 1971 E-Day Queen. Ginny is a sopho

in Liberal Arts from Orono. An active 
of Alpha Omicron Pi Sorority, she still 

time to sew all of her own clothes. Ginny 
all sports, especially horseback riding. 

Photography by Don Neal 
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Introduction 

Oh, joy supreme! We're as happy 
as clams as we celebrate the start of 
the sixth year of Log's Log. After 
a year of writing jokes, we've been 
given our very own column. This 
is due to our qualifications. Each of 
us has one year of experience behind 
us, (we were both late bloomers) can 
tie our combat boots in the dark 
(necessary when hiding from the N a~ 
tiona! Guard in the steam tunnels) 
and besides, no one else would take 
the job. \Vith our predecessors do
ing better and bigger things to the 
new business staff, we look forward 
to another year as a non-profit oraa-

. . "' mzat10n. 
So, with joy in our heart and warm 

Tapioca (is that in Kansas?) in our 
pillowcases, \Ye surge forth into an
other year of sex. sin, perversion. and 
all that other good stuff. 

Poetry Corner 

Late at night, when it's dark, 
I goose the statues in the park, 
If Sherman's horse can take it, 
\ Vhy can't you? 

By Rhube & Co. 
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The Adventures of Rhube & Co. 

Having passed Soc. 1-002, and 
been convinced that the small town 
is the backbone of the nation we 
decided to strike out on our ow~ and 
do a bit of sociological research. \Ve 
chose the typical small town of Lack
alot, Minn. The town seemed per
fect for our work. It had a small 
population, no large industry, not too 
far from the Cities, and Craia's girl
friend just happened to live ~here. 

Craig's car, being laid up in the 
garage for some work on the "Royal
shaft" muffler, and Pete's car hav
ing the "\Varefast" tires replaced, 
were of no use to us, so we decided 
to take a bus down. (We'd been out 
on a wine binge 'till three in the 
morning, so we didn't feel like driv
ing anyway.) We got on the bus, 
with a little help from a friendly 
nun, at six a.m. and figured we'd 
get some badly needed sleep on the 
way to Lackalot. The trip takes about 
three hours, so we thought we'd be 
refreshed (awake) by the time we 
got there. \;v' e were about ten miles 
south of Bloomington when an old 
lady in the front seat started to tell 
her own "Peyton Place" to the driv
er. Her voice had the tonal quali
ties of fingernails on a chalkboard, 
the volume of an idling jet fighter, 
and the speed of a sexually accost
ed gorilla. We listened, as did the 
whole bus, as she told of how her 
grandson had divorced and moved 
in with a female roller derby ticket 
tearer. Then the driver told stories 
of how his daughter was voted "Miss 
Udder Success" at a 1965 dairy con
vention. And so it went, until we 
reached Mankato for a 55 min. stop. 

If you ever have the misfortune of 
being holed up in 1\Iankato, and 
plan to take any photographs, use 
black and white film. 'Cuz even if 
'ya use color, the shots are going to 
come out in B & \V, The whole town 
is painted what could be called 
"glorious grey". There hasn't been 
any color in town since the last bad 
car accident, \Ve stopped a local resi
dent and asked her if there was any 
place we could eat. After explait{
ing to the police that we were look
ing for a "Cafe", we were released 
and told never to be seen in town 
agam. Back at the bus terminal 
we bought a few paperbacks and 
some orange juice (that tasted like 

3 clay ole! orange peels mixed 
iron water) and used the 
to pass some . . . er . . . time. 
got back on the bus and had 
started to doze off when the 
announced our stop, threw off 
luggage, slowed down a bit and 
us off. 

Pam, my domestic friend, and 
Pete's blind date, were supposed 
pick us up at the station. After 
ing a fortnight or so, we starte 
walk towards Lackalot, which 
another twenty miles. The 
caught us (but not without a 
chase) about three miles out of 
alot, tied us to the fenders, 
drove us into town. 

Once in town, the fun began, 
left. After leaving, we headed 
Jan's cozy bungalo in the woods 
have some lunch. After 
out of the car, we found to our 
dismay, that Jan had two very 
gry killer wolves for pets, whose 
orite food was leg of city slickec 
girls went inside to fix lunch 
coaxing the wolves away from 
with rotten chicken eggs, while 
went snake hunting in the 
When we got back, we found 
the girls had whipped us up a 
derful batch of chocolate chip 
key pucks and some hamburgers 
could go 15 rounds with Joe 
and win. Two cases of Alka 
(and white lightning) later, we 
sitting (laying?) around 
thinking of things to do, and 
ing out. 

While in Lackalot, we compiled 
list of things to do while stuck 
small town. We present it to 
our readers, in hopes that you 
have to use it. (If you come from 
small town, you already know 
is on the list, so you can stop 
ing here and get back to the 
"Grange Newsletter".) 

Walk downtown and watch 
hot car drive down the street. 
Make faces at the crop cluster. 
Sit on the corner and listen to 
cars rust. 
Go to the old tyme dance and 
ten to Harry Xasel and the X 
pickers to Elmer Shide's 
ments of Patti Page singing 
est hits of the Jefferson 
and his own composition 
"Dig that Boogie". 
Or do as we did, go to the 
fair. 

(Continued on Page 31) 
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This is not 
uiting advertisement. 

firms whose professional 
r herewith do have open

time to time. Any of these 
firms will be happy to in

of the opportunities existing 
in the CONSUlTING ENGI
field. 

CK & DAVIS, Inc. 
red Professional Engineers 
& Land Surveyors 

Road "J" Mp\s., Minn. 55432 
Telephone: 784-9346 

Blvd., Mpls., Minn. 55405 

e 612 377-0151 

E. JENSEN, President 

CLARK 
NG COMPANY 

Engineering Services 
Civil, Industrial, Bridges 

Municipal Services 
374-4740 

IS, MINNESOTA 55405 

ENGINEERING 
PANY, INC. 
INEERS AND 

L SITE PLANNERS 

MINNESOTA 55378 

in establishing a student 

Contact Rebecca 

- 1971 

0 

0 
0 

THE 
TECHNOLOG 
NEEDS EXPERIENCED: 

COLUMN WRITERS 
FEATURE WRITERS 
ARTISTS 
PHOTOGRAPHERS 
PROOFREADERS 
MAKEUP DESIGNERS 
REPORTERS 

BELL NEEDS ENGINEERS 

How's that for a straightforward statement? But then, that's the 
type of company we are. We're straightforward in the answers 
we'll give to your questions regarding a career in the Bell 
System, and we're straightforward in our overall outlook as the 
world's leading supplier of communications service. We hope 
you'll agree that this makes us a good company to work for. 

We offer careers for all types of engineers in all phases of the 
rapidly expanding communications field, including research, 
construction, manufacturing, marketing and technical adminis
tration ... with locations throughout Minnesota and 
throughout the nation. 

The Bell System recruiting feam will be visifing your campus-

You can sign up at your placement office for an interview. 

Northwestern Bell 
An Equal Opportunity Employer. 
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By Greg Smetana 

Last summer a forester got a job 
as a waiter in one of the resort hotels 
in the catskills. One morning during 
a medical convention, he was waiting 
on a table of doctors and scratching 
his ass while he was doing it. 

"Hemorrhoids" asked one doctor. 
To this the forester replied, "Sorry, 

sir . . no substitutions on the 
regular breakfast." 

* * * 
And then of course there was the 

deaf mute who fell into the well and 
broke three fingers screaming for 
help. 

* * * 
A lunatic was leaning out of the 

asylum window one morning watch
ing- the garden below. 

Lunatic : "What are you doing 
clown there ?" 

Gardener: "I'm putting manure on 
the strawberries." 

Lunatic: 'I usually put sugar on 
them, but then of course, I'm crazy." 

* * * 
"What a beautiful fit," said the tail

or, as he dragged the epileptic out of 
his shop. 

* * * 
Typist: "But professor, isn't this 

the same exam you gave last semest
er?" 

Physics Prof: "Yes, but I've chang
ed the answers. 

* * * 
Irritated Prof: "If there are any 

morons in this room, stand up." 
After a long period of silence, a 

lone freshman rose. 
Professor : 'What, do you consider 

yourself a moron ?" 

Frosh: "Well, not exactly, sir, but 
I hate to see you standing all alone." 

* * * 
Senior: "If I accept a position with 

your firm sir, will you pay me what 
I'm worth?" 

Employer: 'Ill do even better than 
that. I'll even pay you a small sal
ary." 

* * * 

Overhead at a ROTC dance: 
Girl: "What's the difference 

tween dancing and marching?" 
ROTC student: "I don't know 
Girl: "I didn't think you did. 

sit down.'' -

* * * 
Johnson was fined $105.50 for 

ping his mother-in-law. 
"I can understand the $1 

said Johnson, "but why the $5.50 
Replied the judge: " 

tax." 

* * * 
Freshman: "Why do janitors 

uniforms?" 
Senior: "So we can tell 

the administration." 

* * * 
As his wife lay on her death 

she pleaded: "James, promise me 
will ride in the same car with my 
ther at the funeral." 

James sighed: "Well, OK, but 
going to ruin my whole day." 

* * * 
If her lips are on fire, 

in your arms, and her chest 
with excitement, give her up Man. 
she probably has malaria. 

* * * 
"I believe that you have made 

mistake on my bill," said the 
after three superb highballs in a 
ous New York bar." "You've 
charged me thirty cents." 

"No mistake," replied the 
er, "I only charge ten cents a 

"Terrific," said the patron, 
how, at ten cents a drink, can you 
ford to operate such a plush club 
Are you the owner ?" 

"No," confided the bartender. 
owner is up stairs with my wife, 
what he's doing to her up there, 
doing to him down here." • 

Harry E. Adams, Assoc. 

MUNICIPAL ENGINEERS 
DESIGNERS OF 

WATER SYSTEMS @ DEEP WELLS @ 

3003 SIMPSON 

ST. PAUL, MINNESOTA 55113 



(Continued from page 28) 

yes, the fair, that wonderous 
that if your lucky only catches 

a year: Well, as I'm sure 
by now, Rhube & Co. are 
bosom buddies with that 

lady luck, so here is 
of misfortune and woe. 
first you must understand 

county fair is no ordinary fair, 
that is set in rural U.S.A., 

"backbone of the 
(unfortunately Lackalot seems 
slipped a disk or two), which 

to be the barnyard of 
(Leaving Lackalot as a pile 
We arrived at the county 

seven thirty, as they 
Giant, "Half past a pea

(?)" P.S. for all you for
s when the little hands on 

. oh well, (that ought to 
thinking for a while) on 

fair. Parking was difficult 
as always so we had to 
one foot from the gate, 

Deere tractors had the best 
tiptoe gently to the gate, 

(the horses use the same path) pay 
our thirty five cents and then walk 
111. 

First we looked at pigs, cows, hor
ses, and chickens, then we thought 
we'd go and see some of the farm 
animals. (Chin up, farm girls, the 
beautiful people will return ! , . . . I 
hope.) Next we went to the home 
ec. buildings. (Yes folks, they had 
two buildings) and saw some of the 
nicest knit hen warmers and crochet
eel cow blankets we have ever seen. 
(And ever hope to see.) 

Then we preceded to the ride. 
Now, normally the fair has more 
than one ride, but clue to the fact 
that no one has ever lived through 
the first one, there has been no rea
son to put up the others. This ride 
(as it is loosely called) is a device 
designed by the Chinese of the area 
shortly after J oily Green Giant took 
over the valley. Somehow vve got 
talked into (shoved into) this con
traption by our girlish friends (alas 
and alack, to have this done to us 
by our friends) who were eyeing 
every other good lookin' guy in the 
place. After convincing ourselves 
that it was childs play, (unfortunate-

ly there were no 7 foot, 300 pound 
solid muscle children around) we 
stepped in line. The first warning 
we had was after we had stepped in 
the cage, a large lock was slipped 
through the hasp and resoundingly 
snapped shut. The object (as we 
were tofd) was to swing the cage 
back and forth until we got it up to 
the top, in which case we would get 
new Cadillacs, $5,000,000.00 dollars 
each, all hospital bills paid in full, a 
fuzzy bear, and a cigar. After 30 
mm, during which Craig broke an 
arm, a leg, 13 ribs, and a coUar 
bone, and I stubbed my big toe, we 
decided we didn't want to reach the 
top 'cus Craig doesn't smoke and I 
already have a Fuzzy bear. When 
the cage was ::;topped and unlocked 
the girls ran over to us, beat us up, 
robbed us, then took pity on us and 
drove us home. Once home, the girls 
stuffed rags in our mouths, so the 
cries of pain and anguish wouldn't 
wake the parents, and snuck us in. 
After a short discussion about the 
sex life of an amoeba, and a lecture 
on mountains, our clay came to an 
end with the wonderfulness of being 
tucked in by a rural American farm 
girl. B 

considering the current budget cuts. 

student. Our principle mission here is to educate at the 
undergraduate and graduate level, so the focus has to be 
on the student, vvithout the student we wouldn't be here." 
Specifically he would like to see more emphasis on the 
Master of Engineering program, more focus on design 
with more students going on to a fifth year for a real 
professional degree. He would like to utilize more visit
ing professors from industry to present the students with 
current problems in engineering. He wants developed 
more courses on technology for non-science or engineer
ing majors, since we live in such a technological age. 

program is a response to a problem, both 
and Dean Swalin have encountered. The 

the bachelor of engineering degree is no longer 
!!ua;,,,.·uu,,u degree. Most industries want a man 

general knowledge of engineering. From this 
spend several months training each new engi

individual role in their industry. This need
is the undergraduate degree is evolv

the lowering of science and engineering re-
and the reduction of credit hours. This gen
however, strengthens the opinion that the 

is not a professional degree. To fill this 
program was developed for continuing 

while on the job. Also, I.T. has created the 
Engineering degree and is planning a Doctor

degree. Also, now ·with the emphasis 
projects. both \Yarren Cheston and 

recommend further education after a 
Further education could be in the 

Administration, Law. Journalism or 
As Dean Swalin stated, "Real pro-

many different disciplines, they aren't re
. stry, physics, or something of this kine! 

Stl.tctents in LT. do need a very basic ground
sciences." 

Cheston is gone now LT. is Dean Swalin's 
Swalin's major theme for I.T. is: "excel

in teaching, research, and excellence in 
student body. The focus should be on the 

"Science in the abstract is neutral, but the application 
of science is not neutral." Dean Swalin expressed this 
and the belief that we must control technology, rather 
than simply operate it, when questioned on the social 
role of the engineer. An engineer must be concerned 
with the protection of the environment. The increased 
flexibility in the undergraduate degree is designed to al
low an adequate mix of the arts, humanities and philo
sophy, along with engineering and sciences courses. This 
cou~d give s~udents a more realistic outlook towards any 
proJect he may encounter on the job. Dean Swalin hop
ed that the engineering and sciences community could 
take the responsibility of protecting the environment. 

Overall it doesn't look as though I.T. is going to lose 
anything . 

Dean Cheston was a good dean and accomplished some 
good things for I.T., but he has left. Dean Swalin ha.s 
the experience and the vitality to keep things progres
sing. Considering his close association with Dean Ches
ton, it is sure to be a consistant progression lacking any 
extreme and disrupting changes. 11 
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ievea word you read. 
waytotell how any 

isten to it. If it sounds I ike 
rwill tell you. 

dollar stereo, for 

the picture, right? Nice 
·ng~ Plenty of controls. 
r bass, treble, stereo 
ness. Headphone jack if 

price, Model MM12WX, $99.95. 

you ever get into the headphone thing. 
What you can't see is nice, too. 40 watts 

of peak music power. BSR automatic 
turntable. Diamond needle. But best of all, 
two 4" full-range air suspension speakers 
that really pour out the sound. 

That's the Sylvania MM12WX. 
But how do you know all this isn't just a 

lot of words? You don't. Unti I you go and 
hear it. 

Once you hear it, you'll believe it. 

SYLVANIA 
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If you can't wait for the recruiter, 
write today to George Garvey, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

You can be sure . . . if if s 
i u 
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Every material has its use. But something 
that's good for one use isn't necessarily good 
for another. 

Some sewer pipe materials shouldn't be used 
in sewer pipes. They lack the structural 
characteristics found in a dependable sewer 
pipe system. They have minimum resistance 
to rot and roots. Deflection under load which 
can cause stoppages and eventual collapse. 
Thin walls susceptible to p-uncture. And 
weakness when exposed to high temperatures. 

But the dimensional integrity of a clay 
sewer pipe system eliminates these worries. 

Clay pipe can permanently resist all the 
chemicals and acids commonly found in a 
sewer system. Offer the only absolute 
resistance to rot, roots, abrasion, infiltration 

' 
and exfiltration. And Dickey clay pipe 
carries a full 100 year guarantee.* 

-----------------

And the patented urethane joint makes Dickey 
clay coupling pipe the best you can buy. 
With the most dependable and effective seal 
you can get in a wastewater system, even 
if settling occurs. 

As a matter of fact, our clay pipe will not 
only outlast the Bond Issue, but also the 
people who buy it. 

W.S 

~c~~~ 
Clay Manufacturing Company 

Kansas City, Missouri; St. Louis, Missouri; 
Lehigh, Iowa; San Antonio, Texas; Birmingham. Ala
bama; Meridian, Mississippi; Texarkana, Texas-Arkansas 

'Dickey Cloy will supply-free of charge-replacements lor any cloy pipe which has been damaged, destroyed or impaired in service for a period of 100 years from 
contract date, if damage has been caused by corrosion or other chemical decomposition from acids, alkalis, sewage or industrial wastes (ex.cept Hydrofluoric Ac;cJ} 
or damage by rots or other rodents whether pipe is used for industrial, residential or general drainage purposes. Damage from improper handling, placement or 
trench loading is not covered. 
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The energy to keep straining toward your chosen goal-and even 
as you attain it, look forward to the ones beyond. 

The energy to explore, evaluate, create, bring needed changes. 

Energy to burn, figuratively-that wealth possessed by the 
young, in mind no less than body. 

Energy to burn, literally, because ideas-freedom, equality, well-being, 
conservation of our natural environment-must be turned into 
realities-food, shelter, warmth, access, economic independence 
and the physical means to accomplish our goals. Atlantic Richfield 
is an energy company-in all these ways. One of the nation's 
thirty leading industrial corporations, and one of the ten companies 
producing most of our energy needs, with a strong position 
in diversified chemical products as well as in oil and gas. 

A young company still extending its boundaries as it joins the 
efforts and resources of the Atlantic, the Richfield and now 
the Sinclair Oil Companies. Aggressive and imaginative in management. 
Flexible in organization and operation. Open to fresh thinking. 
Responsible in outlook. Offering new opportunities to financial 

and systems analysts, accountants, auditors, engineers, geologists, 

geophysicists, sales representatives, agronomists and programmers. 

We invite your interest. See our representative on camp!Js 
or your Placement Director. 

tlantic ichfield ompany 
An equal opportunity employer M/F. 
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Pollution. Nobody wants it. But 
in the last century, man has been 
demonstrating his singular ability, 
over other creatures of this earth, 
to destroy the very system of life 
he came from and depends on. For
tunately, we have become more 
aware of the problem during the 
last decade or so, and various gov
ernment institutions have started 
to set limits on our pollution. The 
Government and other concerned 
citizens have run into trouble, how
ever, in trying to control special 
interest, industry. Industry is not 
about to take a loss in profits to 
"clean up" if they don't have to. 
But the struggle goes on - with 
some victories, some failures. 

This issue, we will look at one 
typical controversy - between the 
Reserve Mining Company and var
ious government and citizen groups 
over the future of Lake Superior. 

Reserve Mining Company has 
come under a lot of attack, in re
cent months, over its dumping of 
Taconite tailings into Lake Super
ior. Reserve :.Mining is certainly 
not the only polluter of Lake Sup
erior. (The industries of Superior, 
Duluth, Cloquet, and other IVIinne
sota, Wisconsin, Michigan, and 
Canadian cities share a contribu
tion to the Lake's pollution.) But 
Reserve's tailings are still just as 
damaging. 

Reserve claims the tailings are 
harmless. The Federal Pollution 
Control Agency claims they're dan
gerous to the health of the Lake. 
It's difficult to decide who to be
lieve. There is sound evidence, 
though, that the tailings are ideal 
for the growth of algae and bac
teria. vVho really knows what the 
increase of one form of life will do 
to the deli~ate balance of life? It is 
our duty as merely sharers of the 
environment to leave ·it basically as 
we found it. 

Let us hope, then, that the con
troversy over Reserve l\Iining's 
clumping of tailings will be and will 
set precedent for decisions that we 
all can truely live with./RR 

MINNESOTA TE·CHNOLOG 
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In The Army? 

Did you know that time spent as an officer in 

the Army Corps of Engineers counts as expe

rience time toward your Professional Engineer 

license? You can still enroll in Army ROTC if 

your graduation date is June 1975 or later. 

Earn while you learn in Army ROTC. $50 per 

month cash allowance during the last two 

years. Take Army ROTC on a "trial" basis dur

ing Winter Quarter without obligation. 

For more information visit room 108 
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Hydrogenesis. What is it? Hydrogenesis is the natural 
phenomenon whereby liquid moisture is created from 
air. It also is the name given to the phenomenon of 
water being generated in the aggregate base of a con
ventional-design Asphalt pavement during cyclic tem
perature change. During warming cycles, moisture in 
vapor form is drawn from the subgrade and pavement 
shoulders into the aggregate base. Then, during cooling, 
the resultant condensation introduces liquid moisture 
into the subgrade. Moisture reaching the subgrade under 
any pavement hastens pavement distress and failure 
under traffic. 

Full-Depth Asphalt pavement is the most effective 
pavement type in excluding moisture from the subgrade. 
There are no joints to admit surface moisture, and there 
is no granular base to admit moisture by lateral seepage 
or to permit generation of moisture by hydrogenesis. 
Full-Depth Asphalt pavement is placed directly on the 
subgrade or improved subgrade; pavement thickness is 
calculated in accordance with traffic requirements and 
subgrade soil characteristics. Placed rapidly by machine 
and promptly consolidated by rolling, Full-Depth Asphalt 
pavement becomes at once water impermeable and pro
vides longer-lasting, low-maintenance service at low
first cost Driving is safer, quieter and more comfortable. 

For more information about Asphalt technology and 
Full-Depth (TA) Deep-Strength Asphalt pavement, mail 
coupon today. · 

Engineering • Research • Education 

r----------------------, 
II OFFER OPEN TO CIVIl ENGINEERING II 

STUDENTS AND INSTRUCTORS 

I The Asphalt Institute I 
I College Park, Maryland 20740 I 
I Gentlemen. Please send me your free library on Asphalt I 
1 Construction and Technology. 1 
I I 
I Name Class or rank I 
I I 
I School I 
I I 
I Address I 
I I 
I City State Zip Code I 
I I 
L----------------------~ 
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To be a professional 

I wish to take this opportunity to 
comment on the editorial which dis
cussed the "new look" in the Techno
log. Applause is indeed in order if 
the Technolog succeeds in its new 
mission of looking at the social aspects 
rather than the technical aspects of 
engineering and science. The mater
ial presented in the classroom and in 
technical journals is certainly adequate 
in the technical ar5a. The engineer 
and scientist, of course, employs these 
technical skills within his society. The 
increasing complexity of social sys
tems practically guarantees that many 
of the devices and systems which are 
designed by the engineer will have 
widespread repercussions throughout 
society. l\!Iany of these repercussions 
are potentially negative and trade-offs 
must be made. As a result of this in
creasing interaction there is interna
tional concern with what is called 
technology assessment. In the pro
cess of technology assessment, at
tempts are made to evaluate the po
tential gain of a new development or 
process against possible disadvantages 
such as environmental, social and/ or 
material costs. This process involves 
not only mathematical equations and 
dollars but more intangible ideas as 
well. As a consequence it is a much 
more difficult process than dealing 
with purely technical systems. As 
Charles Reich points out in "The 
Greening of America," we have tra
ditional trained individuals to operate 
technology. We must now begin to 
train individuals to control technology. 

You might ask how this affects you 
as a student in I.T. If it isn't already 
clear to you, these changes suggest 
that it is insufficient to learn only 
chemistry, physics and mathematics, 
for example. The engineering or sci
ence student must have .knowledge of 
areas of intellectual endeavor such as 
philosophy, psychology and history. 
The student must be able as never be
fore to place the social system in which 
he or she lives and operates in per
spective. In order to do this the stu
dent must knO\v how his society de
veloped ancl the philosophy which 
nourishes it and makes it flourish. He 

or she must examine from all per
spectives, for example, the cult of 
growth which suggests that a strong 
society must grow materially and in 
order to grow must transform our ma
terial resources into pollutants which 
contaminate the globe as a secondary 
consequence. Are there alternatives? 
What are the consequences implicit in 
these alternatives ? What trade-offs 
are necessary ? 

The students in I.T. are among the 
best in the University and society has 
the right, in view of its investment, 
to expect that you will use your skills 
to aid in solving the immense but con
querable problems which confront 
this society. It is my hope that the 
Techno! og can succeed in focussing 
on some of the many critical and con
troversial issues and cause its read
ers to think and in doing so expand 
their intellectual horizons. I also hope 
that you will learn not only the tech-_ 
nical material offered within I.T. but 
will also embrace courses in the so
cial sciences and humanities. An in
dividual who combines both technical 
and non-technical material in a syn
ergistic way is worthy of the term. 
professional. If a person does less he 
is purely a technician. 

Richard A. Swalin, Dean 

Praise be to the 1 Log 

I am writing in praise of October's 
issue of Tcchnolog. In my opinion it 
was a welcome and much needed 
change. Instead of a resemblance to 
I.T. textbooks, the articles now re
late more to the engineer as a human 
being. This made it by far the best 
Tcclmolog I've read and I'm looking 
forward to the. next issue. Keep up 
the good work ! 

:Mel l\1. Moench 
lVI.E. Senior 

Buy that man a beer ! 

MINNESOTA TECHNOlOG 
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that's our design 

That's one 'f'ital aspect of our business. As a leader in the sound control 
industry, we design and manufacture mufflers for many types of engines 
-truck, farm tractor, as well as construction equipment. We also make 
air filters for these markets. We do this in an environment of the breath
taking natural beauty of Minnesota, where you are minutes away from 
downtown Minneapolis or hundreds of lakes. 
A challenging career awaits the graduate who wants to combine business 
with pleasure as a Donaldson professional. 

Call or write. ® e John Rapllnger, Penotmel Division 

donaldson Donaldson Company Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

"An Equal Opportunity Employer" 

NOVE:MBE R - l 971 
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During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power needs. 

a brighter life for you 
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The Technolog Goes 
To Donnybrooke 

text & photos by Don Neal 

Team McLaren succeeded in winning another Can 
Am road race at Donnybrooke this fall. The reliable 
and competitively designed lVIcLaren Group Seven cars 
have been producing similar results for the past four 
years. 

The race, however, was not a dull one. European 
Formula one personalities such as Jackie Stewart, Jackie 
Oliver and J o Siffert kept things lively for winner Peter 
Revson. Ste·wart, in a new Lola T260 passed the fastest 
qualifier, Revson, on the first lap. The quicker McLaren 
soon regained the lead which it retained for the rest of 
the 210 mile race. 

The new cars competing this year included the Lola 
with blunt aerodynamics and the Shadow which ran on 
lead free gas and had a radical low profile. There were 
also several Lel\Ians type Porsches and a Ferrari 5121\/L 

The fastest race in Donnybrooke history featured a 
200 m.p.h. sprint on the straightaway by Greg Young. 
Peter l<.evson won with an average speed of 119.137 
m.p.h. Denis llulme was second and Greg Young third. 

MINNESOTA TECHNOlOG 
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Peter Revson leads the field (upper left). 
World's Driving Champion Jackie Stewart 
(upper right). Left, girl watching is 
as lively as the racing. The Mclaren 
team (above) plans race strategy as one 
of the Mclaren cars (above right) 
undergoes final race preparation. 
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Continuing Adventures 

of Rhube & Co. 

Armed (handicaped ?) with last 
months helpful hints on bike picking 
and customizing, this years Daring 
Duo (Pete and Craig) decided that 
the bike scene needed some class ( 4-
f) and set out to become the "Easy 
Riders" of Minn. Rhube and Co. 
reasoned that since they would be on 
the streets (or all over the streets) 
110% of the time and riding trails a 
whooping -8% of the time, they had 
better get large drag machines. After 
purchasing two brand new (never be
fore abused) Honda SO's. \Ve pool
ed our money ( 33 ;,;i¢ and t\VO glas
sies) to start a customizing fund. 
First came the paint job. Craig chose 
blush pink and I chose cherry red. 
(whew ! ) vVe decided to paint the 
bikes ourselves. So two months later 
when our tanks were done at "Big 
Daddy, Ron's" and the rest of our 
bikes were de-painted, we went on to 
the next step, the handlebars and sissy 
bars. (Craig was really excited about 
those l) After drilling the wholes 
(what?) in the handlebars and our 
fingers, hands, arms, etc., Craig start
ed to wire them. I explained to him 
for half an hour why you can't just 
solder them all together separately, 
but how you have to solder them all 
separately together. (#¢$ !) After vve 
finished the bars and the sissys41P( Craig 
finished the sissys off) we incorporat
ed our friend Scott Atlas to help work 
on the engines. Actually Scott didn't 
do anything except strip and twist the 
head bolts off. (Or was it twist heads 
off the bolts and then strip?) I de
cided to add velocity stacks and after 
finding out that they go on the car
burator, not the exhaust pipes, I got 
them strapped on. Se~ing how nice 
my bike looked with one, Craig de
cided to purchase one too. Since the 
velocity stacks on our bikes were 
mounted under the seats, \Ve figured 
that the engine sucked twice as much 
gas as before. (Another alternative 
might have been for both of us to ride 
on one bike.) For exhaust modifica
tion vve put on straight pipes, but we 
have a small problem, that is that \\·hen 
you turn the front wheel. it hits the 

pipe. ( J.\:Iaybe we should have bent 
the pipe under the bike.) Now that 
we have the bikes customized, we 
must speed tune them. Some\vhat 
limited by the Honda's top speed of 
15 M.P.H., but undaunted, we pro
ceeded. 

Finally done, we wheeled our two 
tired (ya know, tire as in warefast ?) 
machines out into the early fall snow, 
and test rode them. Our preliminary 
tests did not discourage us, and after 
tightening all the bolts again and re
tuning (for two clays), we finally got 
them running again. And run they 
did, as I said, we were hampered by 
top speed, but they got up to 15 mph 
in .00003 sec. Craig was at first scar
ed by the power, but when finally he 
learned enough to take the training 
wheels off, he was more or less used 
to it. We have really learned to love 
our bikes (and wallets) and plan to 
ride them as long as possible this year, 
(in fact, we have already started look
ing for studded snow tires) and next, 
if we can only find a way to keep them 
from falling over on us. 

Final Rag 

Small town newspapers usually 
leave space for the use of the local 
high school. In their space, the high 
schools report on the happenings at 
the school; who didn't make the hon
or role; the lunch menu and without 
fail, a feature article on the schools 
athletic teams. These team reports 
sometimes have a tendency to make 
the "team" sound better than they 
really are. Take for example this ar
ticle from the Zonk Weekly on the 
High Schools basketball team. 

Last week our Zonkers·, lead by Le
roy "Hotlips" AlGne, traveled to 
Mashview. There our guys pitted 
their undefeated record against the 
yet winless lVIashview team.. (It was 
the first gmne of the season for both.) 
It was obvious to the many of us in 
attendance that night, (there was six 
counting the coach and Leroy's moth
er) that by the w~y our Zonkers lit
erally broke down the door of the lock
er room and rambled onto the court 
that they were 'both np and keyed for 
the game. (First. the ill as!z7.JiC'W stu
dnif body had rcmor•cd the hinges of 
the d oar as a joke OJI the Z onkcrs ,· 
sccnnd, tlzc Zmzkcrs did11't ramble, 

MINNESOTA TECHNOLOG 



they 'ZC'alked slml{\'; third, t!zc Zonk
ers 111iglzt lzm•e beell up for the game 
but most in attendance were lziglzcr.J 

The opening tap was controlled by 
the Zonkers who marched down the 
court and scored. (Several minutes 
later.) The first quarter was a close, 
seesaw battle, until the final minute 
when the Zonkers started to pull away. 
(It 'l\Jas at this point that the Zonlwrs 
scored. Score at the end of one quar
ter was two to zip.) 

The second quarter was highlighted 
by the Zonker offensive machine. The 
Zonkers, who average just under six 
feet per man in height, (five foot six 
to be exact) were able to out rebound 
the much smaller 1\ifashview team who 
averaged only five foot five per man. 
'This height advantage enabled our 
guys to get many easy close range 
shots (of which the:y made three) 
which made it possible for them to 
score more points in the second quar
ter than the l\Iashvie,,: team scored in 
the vrhole first half. ( li alf time score 
·was eight to fiz•e Zonl?crs.) 

After intermission the second half 
opened with our captain Leroy Aktne 
and our star center Harold Sadless 
hitting one and two each. (~Vlwt they 
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actually did was 1z it players of the 
opposing tea 111.) The Zonker defense 
was superb in the third quarter, al
lowing the .Mashies only five points. 

· (Unfortunately, the Afashics defense 
'':.ras also superb and allou•ed only four 
points.) The defensive star for the 
Zonkers was Clyde Barrit who inter
cepted seven passes throughout the 
game. (Three Maslzview fJasses, tze•o 
Z onker passes and t·wo from the 
crowd.) His quick hands have amaz
ed many people thoughout the county. 
(Both on and off tlze court.) 

The fourth quarter was a run away 
for our Zonkers as they hit from all 
angles. (When caught, Zonkers 'ZC.'ere 
seen throwing punches 'ZC'lzen lying flat 
on their back.) When the final buz
zer finally sounded, (mo·ving both 
teams and fans outside to finish what 
thev had started) our coach 1.-:Iarry 
Na~el was asked his opinion of the 
game. He said "it was just a peachy 
keen game - those Mashies really 
gave us a run for it. (TVhat lze ac
tzwllv said 7('as "it ·was a F.r.r.r.r.r .lJOOd 
ganu>', then joined lzi.s temn outside.) 

High scorer for the game was Zonk
er captain Leroy Akme, who again 
hit for double figures, (both of his 

girl frie11d.s ·were there) getting half 
the teams points. (Eight.) High scor
er for the Mashview team was Fred 
Carp who hit for only five. (Actual
!_\', it 'Zt.'as Lcro_v AA.·nzc of the Zon!?
crs, 'Zl'ho got SC'Z'Cn of the Ma.s!z.view 
points. Leroy isn't too bright.) 

S.S.S.S.Sa 

During the first year of operation, 
Super Steve's Speedy Stud Service 
showed a net loss of 43¢. Due to Tric
ky Dick's price-wage freeze, he can't 
get a raise. Therefore Steve is mak
ing certain cutbacks. Half of his able
bodied staff has been laid off. But 
this isn't why I'm writing. One of 
our satisfied customers has been kind 
enough to keep in touch with us. She 
has sent us cards and letters express
ing her joy and contentment with our 
services. To thank this lady, we would 
like to give her a gift certificate good 
any time of the day or night at Speedy 
Steve's S.S.S: All she need do is 
send or deliver her name, I.D. and 
paid fee statement to Steve's office to 
claim her gift. 
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If you heard it once, you won't forget it, at least not 
for awhile. An eerie moan, a high wail, any number of 
sounds all properties of the electronic music syntheizer. 
The synthesizer is the most versatile instrument ever 
made, if you can call it an instrument. The synthesizer 
is the brain child of Robert :Moog, and you will usually 
hear it referred to as the Moog Synthesizer. The Moog 
is used in science-fiction films and television. It has 
been recorded doing it's O\vn version of Bach (switched
on Bach) and the compositions of Emerson, Lake and 
Palmer. 

Though .Moog music is versatile and creative, it also 
has its drawbacks. Synthesized music sounds hollow or 
cheap. This non-quality quality is caused by the lack of 
harmonics in electronic music. If you talk on the tele
phone, you are using a crude microphone, amplifier, 
speaker set-up and, I stress, crude; yet you can talk into 
this and still recognize a person's voice. This is because 
of the many harmonics of the voice. ' 

Next in harmonic (-1uality is a good instrument: Stein
way piano, Stradivarus violin, Stella guitar (oops) -
these instruments use perfect wood for resonance, crea
ting a greater number of harmonics than could be creat
ed from using an inferior wood, such as .pine. But the 
Moog (or any electronic musiC maker) has very poor 
harmonics. This accounts for its emptiness. Usually 
the :Moog is either a hack-up or bas hack instruments 
to fiH in for this lack of tune. En1t'l ~un, Lake and Pal
mer use guitars and drums to cover. 

The principle behitH.l the ~Ioog is nut based on music, 
lJUt on physics and electronics. \\' e start with frequency 
- being the number of times a function completes the 
cycle per unit of time. For example, your house current 
completes 60 cycles per second ( 60 Hz.). Each frequen
cy has its mvn tone. Our average audible frequency 
range is 18 to 20,000 cycles per second. Though these 
numbers vary for each individual, this gives you an idea 
of the range of frequencies \ve hear. 

\Ve will deal with three forms of ·waves which can be 
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produced by the Moog: the sine wave, the triangular 
sine, and the square sine. The sine wave is the simplest 
wave. House current is in the shape of the sine wave. 
The triangular sine wave has even harmonics while the 
square wave contains even an odd harmonics. The square 
wave is a little harder to create but because of harmonics, 
is more interesting to listen to. Once you have chosen 
the wave form, you can make the pitch high or low by 
using a variable resistor to vary the frequency. 

Now you begin to treat it. You can put the tone in 
to a circuit that will cause it to vibrate or you can shape 
the wave. Shaping a wave is simply amplifying it and 
cutting off the top and bottom, or, if you'd like, by add
ing other waves to create new waves. You can create 
a bell-like effect or you can add echo-reververators. You 
can create fuzz tones or clear tones. There are schema
tics available in almost any electronic's book for all of 
these functions I've mentioned except for the echo-re
verb. You can get that from electronic stores. 

The principle behind the keyboard of the lVIoog is 
simple. Each key acts as a switch or a set variable re
sistor. The resistance between each key should be about 
1 ,000 ohms. If you designate a certain key to be C then 
you put a 1 ,000 ohm resistor between that and the next 
key to get D. 

If you are more interested in the principle of Moog 
then I suggest you take physics. electrical engineering 
and math. But if you are interested in the workings 
and music theory of the Moog, then we have just the 
thing for you: two basic .Moogs ($5,000) ; one complex 
.Moog, and one Arp Synthesizer. These instruments are 
being used by Eric Stokes, a music teacher who is offer
ing classes in the l\1 oog this winter. Contact Erick 
Stokes, Music Education Building, for further informa
tion. 

If you plan on building your own lVIoog, I have a few 
hints. vVhen working on circuits, disconnect power. If 
you feel frustrated because at first you don't succeed 
then try ... , er, try ... , er, try drums, they're easier! 
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Above, fop: The keyboard arrangement for the 
arp synthesizer. Each switch is separated by 1,000 
ohm resistors. 
Above: 1- Wave generator. Chooses frequency 
(pitch) and tyP.e of wave. 2 - Noise generator. 
Produces cymbal sound (also used for ocean 
waves). 3- Vibrato. Causes increase and 
decrease in freque~c,y of tone. 4- Gating. 
Controls atta·ck ancl decay of tone. 5- Gating, 
Bell. Causes bell-/ike tone in notes. 6- Fuzz tone. 
Creates a "fuzzy" or distorted tone. 
7- Percussion. Uses tone impulse to make a 
drum/ike (rapid attack and decay) tone. 8- Tone 
shaper. Shapes tone by cutting top and bottom of 
sine waves, or by adding harmonics. 9- Amplifier. 
Must be used in conjunction with shaper. Wave 
must be preamplified, cut, and reamplified. 

Layout of basic 

Moog components 
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Edited by Bri 

r's Note: This article is designed to gh'e Resenre 
g Crnnpan_,.·s 'l'iC'Zt'S and findings on their current 

•crS\' 'Zc•itlz the Federal T1latcr Pollution Control 
r:1tor. Direct quotations front the pamphlets: 

odify Tailings Discharge Systetn'J; ((A Re
ture . . A Response to Need''; ((Pro
uality of Lake Superior, Nine Witnesses"; 

ResjJonds''; published by Reser"ue -eucre 

their story 
Edn,ard S~,.,,..,.._., .. 
~~fining Ca-mpa 
cle possible. 

ussible, in order to allow Reserve to tell 
own 'ZL'ords. U' e would like to thank 
ssistant to the President of Reserve 

his cuoperation in making this arti-

Since 1956, 'ng Company has been min-
ing and pro(::es;snJg~\taLc'XJ'i\lite for the nation's steel indus-
try. Mining is don bbitt, lV1innesota. The com-
pany's processing pla Silver Bay, 47 miles away 
on the shore of Lake · Reserve crushes and 
grinds taconite, then sepa iron ore particles from 
the rest of the pulverized magnetism. The "con-
centrate" that results - jet iron ore - is rolled 
into marble sized pellets. These are fired to make them 
hard enough for shipment dmvn the Great Lakes by ore 
vessels to the steel mills, The sand 1eft over frorn this 
process (called ''tailings") is deposited harmlessly on 
the bottom of Lake Superior in a 600 to 900 foot deep 
trough near the Minnesota shore at the Reserve plant. 

Investigations and scientific studies indicated that the 
discharge of the inert sand would not harm the lake or 
its aquatic life. [n short, disposal of the inorganic ma
terial in the lake posed no conservation dangers and 
unanimous decision placed the processing plant at Sil-

Contirmed o:n page 24 
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an Johnson 

Editor's note: This article is a condensed 
National TVater Qualit_v Laboratory) Uni 
partment of the Interior) Federal TYatcr 
trol Administration's report of April 19 
fects of Taconite OH Lake Superior". Th 
been quoted as much as possible) in order 
findings of the inz;estigators unchanged. We 
to thank John Teasley of the National H'a 
Laboratory) Duluth) JJ1inncsota) for loaning 
the report to us. 

As a result of public concern regarding the phtn,~r~non 
of "green water" along the :Minnesota shore 
Superior, scuba divers on the staff of the Na · 
Quality Laboratory, under the direction of 
drew and Gary Glass, conducted a field in""'''t."r"'~-''"lh 
observe the physical characteristics of green wa 
to obtain samples of accurately positioned sampl 
vices so that the appearance of the water at the 
sampling would be known. 

During this sampling period between Sep 
and October 11, 1968, divers reported billowy grey cl 
of waste extending offshore as far as 300 feet and 
depth of 35 feet in front of the Reserve Plant. 
clouds were not seen, however, beyond the sou 
breakwall of the plant Divers also reported that 
water was much more turbid than clear water; 
water visibility was commonly Eve feet in green 
and thirty five to forty feet in clear \vat~. 

Laboratory analysis of the water samples 
ed that the Reserve Mining Cmnpany 's effluent cont<tin
~d mostly quartz and cnmmingtonite \vith minor amounts 
of chlorite and mica also present. In contrast, samples 

Continued on page 2!) 
~71 
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10 Years After 

A small high-energy lithium battery 
has been developed for industrial ap
plications, particularly those that re
quire long-term storage. 

Design of the battery and use of 
lithium anodes enable it to offer long
term storage for special applications, 
with- double the voltage of flashlight 
batteries. 

In its present design, the battery is 
about half the size of a standard flash
light cell, one inch in diameter and 
1.4 inches long, with a weight of 26.2 
grams. Nominal voltage is 3.2 com
pared with all-mercury batteries of 
similar size, which produces 1.2 or 
1.23 volts. 

Storage potential of more than 10 
years is made possible by isolating the 
electrolyte in a glass ampule to keep 
it from the lithium anodes. An ex
ternal cap, provided with the cell, 
uses a pin to shatter the ampule and 
activate the battery. Then, depend
ing on storage temperature, it can 
maintain most of its charge for many 
weeks. 

Tests at temperatures from minus-
40 to plus-75 degrees Fahrenheit 
show the battery will last 500 hours 
at one milliampere continuous current 
drain ; 20 hours at 20 milliamperes 
drain, and 12 hours at SO milliam
peres drain. At over 165 degrees 
Fahrenheit, with a current drain of 
one milliampere, the battery will last 
400 hours. 

The battery is the first primary-re
serve lithium power source to be 
manufactured in volume quantities. 

Life On Mars? 

The ruddy planet lVIars, object of 
centuries of .... theoretical speculation, 
will be put to a stern day-by-day sci
entific scn1tin v in November when 
the Mariner 9 spacecnift begins at 
least three months of orbital study. 

\IVith two 1969 JYiariner flybys hav
ing indicated Mars is really more pink 
than red and having revealed uncrat
ered areas which might involve re
cently active processes, space scien
tists hope the 1971 mission will pro
duce a scientific bonanza without par
allel in planetary exploration. 

If all goes well, a veritable infor-

mation explosion about the Mars ter
rain, climate and atmosphere, even its 
two tiny moons is anticipated. Sci
entists even hope to establish daily and 
seasonal weather patterns. 

It is predicted that this year's plan
etary mission could send back 15 times 
as much data for scientific investiga
tors to study as the twin 1969 flybys 
yielded. 

Scheduled to arrive at Mars Nov
ember 13, Mariner 9 is set to radio 
back from 25 to 30 billion bits of in
formation gathered in six scientific 
experiments. 

Photographs and scientific measure
ments will be taken from as close as 
750 miles - compared to previous 
flyby distances of 2,000 to 6,500 miles. 
In its twice-a-day elliptical orbit, lVIar
iner 9 will swing out to 10,700 miles 
from the planet. The orbit will give 
good planet coverage at a 65-degree 
inclination from the lVIartian equator, 
with highest resolution from South to 
North at low orbit. 

Teams of scientists hope to map 
more than 70 per cent of Mars, and 
determine temperature, terrain and 
atmospheric conditions. 

The instruments will view an early 
summer atmosphere and surface in 
the South and early winter in the 
North. The :Martian surface is to be 
examined by photography and in the 
infrared wave-lengths. 

An instrument complex will study 
certain phenomena which have arous
ed curiosity through observations from 
Earth and previous Mariner missions. 
These phenomena include clouds, 
hazes, bright spots and dust storms. 

A specific objective is the study of 
the apparent "wave of darkening" 
which seasonally sweeps across Mars. 
The spacecraft will arrive at the peak 
of this seasonal darkening period in 
the southern hemisphere. 

Detection of any life forms on Mars 
is beyond the resolution capabilities of 
the camera. However, correlation of 
the photographs with data from the 
other instruments may yield informa
tion on the suitability of Mars as a 
habitat for some type of life. 

Another mission goal is to fix the 
true orbit of Mars and details of the 
Martian gravity field also will be re
vealed by the spacecraft's repeated or
bits about the planet. 

11ariner's rounds will also carry it 
between Mars' two tiny moons, Pho
bos, orbiting at 4,000 miles and Dei
mos, at 12,000 miles. I 
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This is not 
a recruiting advertisement. 

Some of the firms whose professional 
cards appear herewith do have open
i.ngs from time to time. Any of these 
engineering firms will be happy to in
form you of the opportunities existing 
this year in the CONSUlTING ENG I~ 
NEERING field. 

COMSTOCK & DAVIS, Inc. 
Registered Professional Engineers 

& Land Surveyors 

1446 County Road "J" Mpls., Minn. 55432 

Telephone: 784-9346 

E. V. (Ice) COMSTOCK 
Registered Professional Engineer 

I NTECH, I NCo 
2915 Wayzata Blvd., Mpls., Minn. 55405 

Telephone 612 377-0151 

Making computers work for you 

LLOYD E. JENSEN, President 

CLARK 
ENGINEERING COMPANY 

Consulting Engineers 

Professional Engineering Services 

Structural, Civil, Industrial, Bridges 

Complete Municipal Services 

2815 Wayzata Boulevard 374-4740 

MINNEAPOLIS, MINNESOTA 55405 

DOLAN ENGINEERING .. 
COMPANY, INC. 

ENGINEERS AND 
PROFESSIONAL SITE PLANNERS 

201 WEST BURNSVILLE CROSSTOWN 

BURNSVILLE, MINNESOTA 55378 

890-1272 

NOVEM.BER - 1 971 

That silly T.A. won't 
even notice the 

/ difference. 

BELL 

How's that for a straightforward statement? But then, that's the 
type of company we are. We're straightforward in the answers 
we'll give to your questions regarding a career in the Bell 
System, and we're straightforward in our overall outlook as the 
world's leading supplier of communications service. We hope 
you'll agree that this makes us a good company to work for. 

We offer careers for all types of engineers in all phases of the 
rapidly expanding communications field, including research, 
construction, manufacturing, marketing and technical adminis
tration ... with locations throughout Minnesota and 
throughout the nation. 

The Bell System recruiting team will be visiting your campus-

JANUARY 25, 26 & 27 

You can sign up at your placement office for an interview. 

Northwestern Bell 
An Equal Opportunity Employer. 
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TEC 
November's Techmate is attractive Sherrie Pugh, a jun
ior in interior design from Mound. An active member 
of Pi Beta Phi Sorority, she still finds time for creating 
original handicrafts. She also does the choreography 
for her sorority's Carni dance line. 
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Coming home one night a drunk 
fell on his pocket flask and smashed 
it. He happened to be carrying it in 
his rear pocket and so consequently 
he cut up his rear end. Arriving at 
home, he found his wife asleep, so not 
wanting to wake her, he collected some 
band-aids and a mirror and proceeded 
to apply first-aid. Come morning his 
wife shook hi1i1 and shouted, "Were 
you drunk last night?" "Why no!" 
he replied. "Then what the hell are 
all the band-aids doing on the tmr-
ror ?" 

* * * * * 
A young married couple recently 

rented a home. After moving in and 
finding the place era w ling with mice, 
the husband purchased two mouse
traps and placed them in the basement. 
By one trap he placed some cheese 
and by the other he placed some nuts. 
Late that evening a snap ·was heard 
downstairs and the husband rushed to 
investigate. His wife followed him 
to the top of the stairs. "I got him!" 
cried the jubilant husband. "Did you 
catch him by the cheese, dear ?" asked 
his wife. "Guess again" he answer
ed. 

* * * * * 
A sailor, taking his first ride on a 

San Francisco bus, lit up a ciggy butt, 
as he sat reading the advertisements 
overhead. Soon, the bus driver came 
over and asked him if he could read 
the sign that said "No Smoking". 
"Yeah", came the reply, "but the one 
next to it says "Wear Playex Bras" 
so I ain't payin' attention to either of 
'en1. 

* * * * * 
A drunk was s1ttmg at a bar next 

to a man and his charming wife. Sud
denly the drunk let out a loud belch. 
"How clare you belch before my wife," 
demanded the husband. The drunk 
proceeded to dismount the bar stool 
somewhat unsteadily and, with a 
sweeping 1)(l\Y, said. :,A tho~1sand par
dons, my dear fellow. I wasn't aware 
that it was h~r turn." 

* * * * * 
His first day ,in the army, the re-

cruit was issu~cl a comb, and thenr the 
company barber shaved his head. The 
second day he was issued a tooth
brush, and then the dentist pulled all 
his teeth out. The third day he was 
issued a jock and hasn't been seen 
smce. 

* * * * * 

A drunk forester was trying to walk 
down the street with one foot on the 
curb and the other in the gutter. 
"Come along with me buddy, you're 
drunk," growled a cop. "What a re
lief" replied the forester, "I thought 
I was crippled." 

* * * * * 
Two duck hunters were s1ttmg in 

their blind, one was drinking from a 
thermos full of hot coffee, and the 
other from a quart of whiskey. After 
some hours of sipping a lone cluck 
came ·winging through the sky. Tak
ing aim, the coffee drinker rose, let 
fire, and missed. His companion stag
gered to his feet, fired, and brought 
dmvn the duck. The coffee drinker, 
quite astonished, congratulated him on 
his fine shot. He replied: "Aw, that's 
nothin', I usually get four or five out 
of a flock that size". 

* * * * * 
Victims of an accident in Scotland 

were still 1 ying in the street, when 
along came a native and said to one 
of the victims lying on his back: "Has 
the insurance· man been around yet?" 
"No," came the answer. "Ah, well," 
replied the Scot, "I'll just lie down 
aside ye.'' 

* * * * * 
A motorist, after being bogged 

down on a muddy road, paid a passing 
farmer fifteen dollars to pull him out 
with his tractor. After he was on the 
road again, he remarked to the farm
er, "I should think that at this price 
you'd be pulling people out of this 
stuff day and night. "Can't," drawl
eel the farmer, "at night's when I 
tote the water for these here holes." 

* * * * * 

Harry E. Adams, Assoc. 

MUNICIPAL ENGINEERS 
DESIGNERS OF 

SEWAGE PLANTS e SEWER SYSTEMS 

WATER SYSTEMS e DEEP WELLS ® STREETS 

3003 SIMPSON 633-4416 

ST. PAUL, MINNESOTA 55113 
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by Becky Phillipps 
photos by John Johnson 

Beg:inning fall quarter the University of Minnesota 
starts a point-to-point instructional television system. 
This system has been code-named UNITE (UNiversity 
Industry Television for Education). It was initiated to 
fill the gap that exists in the education of any profession
al after he has been on the job for several years. As it 
is impractical for a business to continuously give em
ployees leaves of absence to expand their education; but, 
since such expanded training is beneficial to the busi
ness, the UNITE program was established to allow ad
vanced training to take place on the premises of the par
ticipating business. The pilot phase of the UNITE pro
gram is being developed by the Institute of Technology 
with the cooperation of the General l~xtension Division. 
While the initial courses are technically oriented, the pro
gram will eventually be expanded to other areas. 

The impetus behind developing the point-to-point tele
vision system lay in the realization that many of the 
courses desired hy the industries were available in the 
regular IT day schedule. }>articipation by industry in 
these classes faced many difficulties considering travel 
time and work disruption. Any attempt to schedule all 
the desired classes into a night school program would 
create severe financial problems. It would require an 
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incredible amount of rescheduling of the night school 
program. 

The industries and the University decided that the 
costs of such a program could have been covered by 
student fees, plus assessments paid by the companies. 
The IBM plant in Rochester posed a special problem, 
because the distance required of its participants in at
tending the University would be inconveniently long. 
The use of a point-to-point television system was the only 
possible solution. It \voulcl allow the industrial parti
cipants to remain in their plant, while able to watch, and 
through Fl\I talk-back facilities, participate in a live Uni
versity class. This system, although initially costly, was 
readily accepted by the other industries. 'T'he install
ment costs are high. but the long-term costs, considering 
the easy availability of the system once installed, should 
be considerable lower than the alternatives. The recent 
economic decline has made the unit cost per student high
er. but the technological advancements in the areas of 
point-to-point television systems has made this electronic 
extension of the classroom feasible. In a way the new 
system will be less expensive, because it is more cost
effective. It keeps the student in his own environment, 
thus eliminating travel time; it is offered during the day, 
therefore causing less fatigue than night school; and it 
has access to all the University facilities. With these 
advantages over night school or off-campus lectures, the 
system offers more learning potential per investment dol
lar. 

The classes will be conducted as any regular course, 
only in a' rather irregular setting. Two studio classrooms 
were constructed this summer on the main floor of Mech-
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anical Engineering. Two studios were necessary, as op· 
eration begins this fall on two separate channels. Both 
studios will be used almost constantly from eight o'clock 
a.m. to five o'clock p.m. Each classroom is fitted with 
·two television cameras, which are controlled by an oper
ator in a control room at the rear. One camera offers a 
complete view of the room and can be used for close-ups 
on the blackboard or the professor. The other camera is 
mounted directly above the instructors' desk. This en
ables the instructor to use paper and felt pen, instead of 
the blackboard. The instructors' desks contain a trans
lucent screen for transparencies; also. slides may be pro
jected on this screen from beneath the desk. Students 
on-campus are seated at long desks fitted with a televi
sion monitor for every two students. There is a micro
phone with each monitor, which allows the student to 
talk to the professor. The off-campus classrooms are 
generally small, similar to a conference room with a TV 
monitor and microphone. Some companies have larger 
rooms with several monitors and microphones. The 
UNITE systems' two channels operate in the range of 
2500 to 2690 megahertz. This is the ITFS or Instruc
tional Television Fixed Service band. The license was 
granted by the FCC. This license allows up to four TV 

" ... disadvantage in not being able to see the 
audience, but there are ways to get around this 
disadvantage. The clear-cut advantage is to the 
students in the plant." 

Prof. L T. Anderson 

channels. In addition there is one FM radio channel re
served for each TV channel. These are to be used for 
the talk-back facilities. 

The University ITFS transmitting antennas are locat
ed on the Foshay Tower. They operate at low power, 
omnidirectional signals for area coverage within a 25-
mile radius. Each receiving sight has two parabolic re
flecting antennas or "dishes" for receiving the transmis
sions and relaying any responses. Upon reception the 
ITFS band is converted to the regular VHF band for 
easy distribution with the building. In consideration 
of the extra distance to Rochester, dish antennas receive 
the signals at a relay point between Minneapolis and 
Rochester. These signals are then retransmitted to Ro
chester. Video signals are beamed via microwave to the 
Foshay from a dish antenna atop the Electrical Engineer
ing building. Voice response signals are relayed from 
the Foshay back to the classroom via special telephone 
circuits. 

The offering of courses is quite diverse. The daytime 
schedule includes graduate and upper-division courses in 
electrical engineering, mechanical engineering, computer 
science, engineering mechanics, physics, operations re
search, and geological engineering. Twenty daytime 
courses are scheduled in a category listed as UNITE A. 
In addition the General Extension Division offers some 
evening classes listed under UNITE B. The selection 
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Above: From the control panel, the operator controls the angle and magni
cation of both cameras and the volume of both the professor and the stu
dents' responses. 

will be determined by student demand. Also, technical 
seminars and departmental colloquia will be offered, dur
ing otherwise unscheduled hours, whenever the subject 
matter is of interest to participating firms. In addition 
some experimental courses will be organized for the 
benefit of the employees of participating companies. 
These special offerings are included under UNITE C. 

Interest in the program seems to be very positive. As 
of August 1971 IBM, 2 plants for Univac, 3 plants from 
Honeywell, Northern States Power and the U.S. Bureau 
of Mines Research Center are actively participating. Oth
er firms and agencies are showing a healthy interest. Ac
cording to Dean Swalin the general response of the facul
ty has been positive. 

" ... a real breakthrough in continuing education. 
The average family man has only 30% of his time 
free, this program offers him an opportunity to 
attend a college level class at his job. Through the 
use of videotapes, he has the option to make up 
classes without any inconvenience." 

Dave Muylaert 
HONEYWELl. 

Whether the system will work or not is not really 
an issue. A great deal of research was done before the 
construction began. It is technically feasible. The only 
question is whether the industrial students will respond 
favorably. II 
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WARNING! Anyone offended by complete frankness should not read this. 

With the arrival of fall quarter comes the 
yearly phenomenon everyone at this Univer
sity has had to undergo at one time - being 

a first-quarter Freshman. Members of the 
class of '75 will no doubt live up to the stan

dards of past freshmen : scurrying about aimless
ly like lemmings on their death-march into 

the sea, awed by the immensity of the campus, 
dumbfounded, and perhaps, just plain dumb. 
\Veil, listen up, you peons, for old Ace will 

try to set you straight on some very important 
matters. All other students are welcome to 

read on, too. You might learn something 
for a change ! 

First of all, freshmen, learn the layout of 
the campus along with the abbreviations of 

the buildings. Yon can't find your little niche 
on this campus if you keep getting lost. If 

necessary, keep a copy of the Fall Quarter Class 
Schedule with you on your trek from misery 

to misery. (There's a map of the campus in 
the hack.) Those of you who get lost in your 
own neighborhood had better buy a compass, 

walkie-talkie, flare-gun, and nametags. (Most 
of these items are undoubtedly available in 

the bookstore ! ) 
Secondly, learn where and where not to park 

your car or cycle, if you have one in the 
first place. Those dastardly parkettes (alias 
flunkies) have a reputation (what a bunch of 
ugly .... ) of writing tickets for a multitude 
of sins. l\Iany a student has had to restrain 

himself from tipping over those three-wheeled 
broomsticks ! 

'I'hirdly, learn to guess where you can find 
your adviser. Yes, you read right, guess where 

your adviser hides. If any of you fresh
men can do this, consider it a major accom

plishment. In fact, go out and celebrate be
cause you have clone something few upper

classmen can boast about. Advisers seem to 
rank in the category of fairies and fuzz -

they're never around when you need them. Find
ing your adviser's office guarantees nothing. 

T'ry to catch your adviser in his office - ah, 
now that's the challenge. 
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You can't go by the listed office hours -
most don't change theirs every century as they 
should. Also, disregard any and all "Do Not 
Disturl/' signs. It's a well-known f~ct that 
most advisers are disturbed in the first place. 

Fourth, after you are able to navigate around 
campus without getting lost, start looking for 
a SjJ()t you can claim as your own. L' niversity 
life can get pretty boring and meaningless if 
you don't find "your place". "Your place" can 
range from athletics, whether intramural or 
varsity, to any of the numerous campus organi
zations. Speaking of organizations, we can 
always use extra help here at the Teclmolog 
office (Room 2, 1\:Iechanical Engineering), 
whether you think yourself creative or just a 
common laborer. Get involved and then note 
the satisfaction you feel. It's well worth it. 

Fifth, and lastly, in an effort to get fresh
men involved in campus affairs, I have drawn 
up a rather brief scavenger hunt. The first per
son to collect all of the items in the list will re
ceive a $5.00 gift-certificate from yours truly, 
Ace. In the event of a tie, the earliest sub
mitted entry will be declared the winner. En
tries may be submitted between the hours of 9 :00 
a.m. - 3:00 p.m. Monday-Friday in Room 2, 
Mechanical Engineering. Here, then, is the 
list of items to scavenge for. Good 1\ICk, 
1. Slide rule grease and fittings. 
2. September issue of the Tcchnolog. 
3. Engineering library pass. (from IT window 

in ~Iorrill Hall) 
4. Picture or sketch of the emblem on the 

main door of the Atomical Engineering Bldg. 
5. The name on the door of ME 515. 
6. A signature on this page of yours truly, 

Ace, or your adviser. I 

by ike Chase 
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uNo ag'ency) industry or in
dividual - public or private 
- is more interested in pre
serving the high quality of 
Lake Superior than is Re
serve Mining Compa~nyo . 0 

In all our operations we 
have followed good conser
vation practices. We pledge 

to continue." 

Edward H. F'urness 
President 
Reserve ... o/Iining Company 

"No" from pag:e. 14 
ver Bay, with its adequate water supply and close ac
cess to the deep trough. The basis for Reserve's dis
charge system is the natural phenomenon called a "heavy 
density current". A density current forms when suffi
cient solid material is suspended in water to give it a 
greater density than that of surrounding water. At Sil
ver Bay, the discharge water, heavily laden with sand, 
flows by gravity from the plant toward the lake. The 
coarse sand, about half of the total, is heavy enough to 
settle out promptly, forming a stable, solid beach or 
delta in front of the taconite plant. The fine particles 
of sand are carried over the beach to the lake where the 
density current forms. The current flows down the 
sloping lake bottom into the depths of the great trough. 
There, the density current comes to rest and the par
ticles of sand settle on the lake bottom. 

Occasionally, Lake Superior may have a "thermocline" 
-a layer of warm water above the cold water of the lake 
- caused by unusual extended heat periods, surface cur-
rents carrying warm water from shallows, or heavy sum
mer rains draining from shore areas. Because of the 
different temperatures, these layers of water have differ
ent densities. 

As a result, some fine particles of tailings - as well 
as fine particles of beach sands and steam sediments -
when they encounter a thermocline, may detach from the 
density current and go into temporary suspension. The 
light reflection from water containing such particles, or 
merely having different temperatures and densities, may 
give a "green water" appearance. This is a very tem
porary phenomenon lasting only a few days. It is not 
a true color. Viewed in a glass, or subjected to color 
tests, the "green water" is as colorless as is so-called 
''blue water". 

This interesting "green water" phenomenon is seen 
in many lakes. It existed in Lake Superior before Re
serve began operations. Federal scientists and others 
have sampled and analyzed "green water" in Lake Sup
erior which had no relationship whatever to Reserve's 
operations and contained no tailings. Despite the ob
vious economic benefits taconite processing has brought 
to the North country, and despite the elaborate efforts 
:Reserve Mining has made to guard the water quality and 
aquatic life of Lake Superior, the company finds itself 
the target of criticism. "Why not dump the waste sand 
someplace- inland where it can't possibly pollute the wat
er?" critics ask. A site on high ground above Silver Bay, 
a few miles inland from Reserve's plant, has received 
considerable attention as a potential disposal area. Brief
ly, the answer is this: First, no change is necessary as 
there is no evidence of damage or potential harm ; no 
state or federal permits are being violated. 

Second, the use of an inland disposal site in the area 
high above Lake Superior beyond the rocky ridge in back 
of Silver Bay presents difficult conservation, engineering 
and economic problems. 

According to Stig Forssmark, President, Trygve Hoff 
& Associates, Engineering Consultants, Cleveland, Ohio, 
the alternate plan (on land disposal) would destroy pri
vate and state property in the entire drainage area. The 
proposed site is 800 feet above the present tailings delta. 
The suggestea plan would create staggering engineering 
problems including a series of dikes, or dams, two of 
which would probably be among the largest rock dams 

Continued 



"Yes" from page 15 
from north shore streams contained the normal group 
of soil minerals, which included kaolinite, mica, vermi
culite, chlorite, the feldspars, and quartz. 

The distinguishing characteristics of the tailings are : 
1) large quant"ities of cummingtonite, especially in the 
2-.45 n.m. fraction and, 2) absence of feldspars and 
kaolinite. 

In conclusion these investigators found that: 
1. A major cause of "green water" along the north shore 
is tailings suspended in the water. 
2. Not all green water masses occurring in Lake Super
ior are due to tailings. 
3. Water clarity in green water, caused hy tailings, is 4 
to 10 times less than in clear water. 

In July of 1969, \vith the primary intent to determine 
the real extent and depth of deposition of cummingto
nite in the bottom sediments of Lake Superior as an in
dication of the deposition of taconite tailings, the staff 
of the National Water Quality Laboratory again set out 
on the investigating trail. Samples were collected on the 
lake bottom and at the mouths of the major tribu
tary streams entering the western basin of the lake. 
As well as taking bottom sediment samples, the re
searchers took core samples at each of the stations 
(fig. 1). The results of these core samples are given in 
figure 2 and 3, while the results of the sediment sam
ples are given in figures 4 and 5. From these maps and 
graphs, along with the direct measurements, the investi
gators deduced the following conclusions: 
1. Taconite tailings from the Reserve .Mining Company 
at Silver Bay, l\!Iinnesota are deposited discontinuously 
on the surface of the lake bottom over an area of at least 
1,000 square miles in the \vestern tip of Lake Superior. 
2. The tailings are mixed in the top 5-10 em. of sedi
ment. 
3. The percentage of cummingtonite in tributary stream 
sediments accurately indicates the cummingtonite con
tent found in the subsurface bottom sediments. 
4. Tailings deposits are found in both Minnesota and 
\iVisconsin waters. Although the sediments in Wiscon
sin waters contain very low percentages of taconite tail
ings, the tailings deposits are distinguishable quantita
tively from stream sediments. 

Dr. Herman and the staff of the National Water Qual
ities Laboratory, during the summer of 1969, collected 
samples from Lake Superior in order to determine the 
effects of taconite tailings on bacterial growth. As test 
bacterium, they used two types of E. calli, which are 
widely used as indicators of pollution, and Klebsiella 
pneumonia, which was isolated from tributary water to 
be used as a representative pathogenic species. 

These three bacteria were grown in the laboratory on 
varying concentrations of taconite tailings in lake water 
at 20°C. according to standard microbiological methods. 
Here are the results of these e-xperiments in the words 
of Dr. Herman: "Bacterial counts in Lake Superior are 
strikingly low, a feature of the lake that makes it one 
of the best water supplies in the nation. The discharge 
of taconite tailings hy Reserve Mining Company has a 
potential effect upon the high quality water of Lake Sup
erior which relates directly to the bacterial pollution al
ready entering the lake." The data clearly shows that 
concentrations of tailings of 1.6 mg./ 1. ( 1 % ) or less 
promote growth and significantly reduce die away of hac-

Continued 
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FIGURE 1 

G STREAM SAMPLING STATION 

+CORE 

FIGURE 2 

8 STREAM SAMPLING STATION 

+CORE 

FIGURE 3 

• STREAM SAMPLING STATION 

+CORE 

Fig. 1 - Location of sampling stations in the western 
basin of Lake Superior. Fig. 2- Location of sampling 
stations where the cummingtonite content of the deepest 
sample in the core is outside of the statistical range 
(95% level) for the natural stream sediments. Fig. 3-
Location of sampling stations where cummingtonite 
content of any upper sediment layers is greater than the 
statistical range (99% level) for the natural 
bottom sediments. 

() 

() 

() 
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in the world. One would be about 250 feet high and 
more than a mile long ; another would be 200 feet high 
and more than two miles long. The new facilities would 
include ten pipelines, ten pumping stations, th€ dike sys
tem, three huge concrete thickeners on the present delta, 
and facilities to grind the coarse tailings to permit pumping 
in a slurry. The flow of the east branch of the Beaver 
River would be drastically reduced. During periods of 
heavy rain, excess water carrying the finest tailings would 
have to he drawn out of the basin into the river which 
flows into Lake Superior. The proposal is neither fea
sible nor practical and would create - not solve - con
servation problems. 

Another proposed system of on land disposal is to haul 
the tailings back to the Mesabi Range and deposited in 
open pits. It's obviously impossible to use any active 
mine for such deposition because most exhausted natural 
iron ore mines represent a "bowl" of taconite which, 
hopefully will someday be processed by others. The 
means of transporting the tailings back up to Babbitt is 
another problem. The problem being that Babbitt is 
situated 700 feet higher in elevation and 47 miles from 
Silver Bay. Because the tailing slurry is mostly water, 
piping of such a volume of liquid so high would be out 
of the question, not to mention "freeze up" problems. 
Shipping the tailings by rail would mean the addition 
of about three times the horsepower to move the extra 
weight up the hill, and because of the freeze-up problem, 
special electrically heated and insulated railroad cars 
would have to be developed (taking at least three win
ters). 

How then can Reserve modify its system in accordance 
with Judge C. Luther Eckman's court order (from the 
district court trial conducted between June 22, and Aug
ust 5, 1970, which investigated Reserve's discharge sys
tems) which states, "the present method of discharge 
of tailings from plant at Silver Bay, Minnesota shall be 
altered and modified by appellant Reserve Mining Com
pany to the extent that desposition of fine tailings into 
Lake Superior and distribution thereof into areas out
side of the so called "great trough" is discontinued. Re
serve Mining Company shall submit to the Minnesota 
Pollution Control Agency on or before May 15, 1971, 
for approval, such plans for modification as necessary to 
accomplish the result set forth above. 

After such approval by Minnesota Pollution Control 
Agency, Reserve shall have two years in which to build, 
install, and put into operation such approved modified 
methods of tailing discharge. Their, Reserve's, only solu
tion seems to be a modification of their water deposition 
or to cease production. Since discontinuing production of 
taconite is out of the question, Reserve has formulated a 
plan for alteration of their present discharge system. 
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Under this plan, Reserve's waste sand (tailings) will 
be pumped far below the surface of Lake Superior where 
it will form an underwater sand reef 150 feet below the 
surface of the lake. The accompanying sketch shows the 
area of the lake bottom which will be raised to this depth 
during the balance of Reserve's planned mine life. It 
represents 1.2 square miles of the nine-square-mile zone 
of discharge specified in Reserve's permits. 

Mammoth thickeners and hydroseparators and a set
tling agent will be used to create a thick slurry - as con
trasted with the present discharge which is 98.6% wat
er. Then the discharge will be pumped through 14 eight 
inch pipes submerged far below any surface-affecting 
thermoclines, surface currents or wave action and form 
the underwater reef. The clarified water will be retur
ned to Reserve's harbor at a point near the plant's ex
isting process water intake.ll 

Above, top: Dark shading is present delta. Light shading 
shows area which will be built up to reef, 1.2 square 
miles in area. Reef will take 40 years to complete. 
Above: Cut-away drawing of underwater reef, showing 
pipes which will carry tailings to depths below influence 
of surface-affecting currents and thermoclines. 
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FIGURE 4· 

FIGURE 5 

aBacterial counts in. Lake 

Superior are strikingly low, 
a feature of the lake that 
rnakes it one of the best 
water supplies in the nation. 
The discharge of taconite 
tailings has a potential ef
fect upon the high quality 
water of Lake Superior.n 
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Figure 4- Stoney Point, Minn. to Brule River, Wis. 
transect showing the relationship of % cummingtonite to 
sediment depth in core samples. Figure 5- Encampment 
Island to Herbster Wis. transect showing the relationship 
of % cummingtonite to sediment depth in core samples. 

teria of sanitary significance. Since green water has 
been shown to contain 1 to 2 mg./1. of suspended solids, 
and in preliminary counts contained higher bacterial 
counts than clear water, the field and laboratory data 
compliment each other and definitely demonstrate bio
logical activity and discredit the statement that tailings 
are inert. 

In order to test the toxicity of taconite tailings to 
lake organisms, Armond Lemke and the staff of 
N.W.Q.L. in Duluth, subjected LimmocalanusJ a lake 
oppossum shrimp; and Daphnia tnagna; to various con
centrations of taconite tailings in raw Lake Superior wa
ter. Initially concentrations of 200, 20, 2, and .2 mg/1. 
solids were used and later test concentrations of 200, 100 
50, and 25 mg/1. were used in order to more precisely 
determine the toxic concentration level. Their con
clusion is that direct toxic effects of tailings on the lake 
organisms were found at concentrations that would be 
expected to occur only in local areas of the lake. 

The question of the effects of taconite tailings on algae 
growth was undertaken by Robert Andrew and Gary 
Glass. 

The lake's ecosphere was simulated by using raw, 
filtered Lake Superior water and accellerated summer 
conditions ( 10 C. water temperature and 22 hours per 
daf of simulated sunlight) in the laboratory. Concen
trations of 10%, 1%, and .1%, of tailing suspensions were 
made to get an idea of the possible stimulation of algae 
growth. In their report of their findings the research
ers stated, "algae cell counting and chlorophyll analysis 
of selected flasks showed that little or no growth occur
red prior to the fifth day of the experiment. From the 
fifth day thru the termination on the eighteenth day, all 
flasks except the sterilized and filtered lake water con
trols showed an increase in growth rate." 

The results of these experiments show that the growth 
rate of algae in 10% tailings ( 16 mg./1. particles less 
than 2%), is roughly 40-80%. Concurrent studies by 
the National Water Quality Laboratory staff on the 
soluability of tailings indicate that several elements (not
ably silicon, magnesium, sodium, potassium, and manga
nese) are soluable at concentrations considerably higher 
than the levels found in the water of the western basin 
of the lake. All of the above elements are known nutri
ents required for the growth of algae, and contribute to 
eutrophic effects if increased in concentrations in the lake 
as a result of tailings disposal practices. II 

BIBLIOGRAPHY, 
"Effects of Taconite on Lake Superior" 
Nratio'nal Water Quality laboratory, 
United States Department of the Interior, 
feder.al Water Pollution Control Administration. 
April 1970 
pgs. 5, 6, 16, 17, 30, 31, 33, 39, 40, 417, 48, 49, 

50, 51, 53, 55, 56, 67, 68, 71, 74, 76, 77, 78, 80. 
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The ad shown below has told the public about a Koda~ product 
intended to save people from a life of mental retardation. 
A young Kodak technical guy convinced us 
we ought to market that product. 
Convincing us was not easy. 
Nobody who wants to do a little good in the world ever 
has an easy time of it, any place. 

The upper row of crescents in each case 
is for comparison. 

The lower row is from the baby. 

Baby pictures 
Seen here as strips beneath the familiar kind of baby snap
shots is a new kind. made from urine samples donated by 
these healthy new citizens. (A test of blood plasma is also 
desirable.) The strips tell about body chemistry. One out of 
many thousands of such patterns may turn up with a promi
nent crescent in the lower row at this particular point 

v 

Such is the hint that the infant's body is mishandling 
phenylalanine. a required substance that results from diges
tion of any natural protein food. like milk. If this continues. 
the child will probably suffer mental retardation. 

Most states already require a test for this condition. If after 
the first weeks at home babies had an additional blood test 

EASTMAN KODAK COMPANY 

with one of these snapshots. chances would increase of 
detecting other such metabolic defects. Unrecognized and 
untreated. many of these also lead to retardation and other 
severe impairments. 

Treatment consists of precise regulation of diet. 
Kodak. long known for simple snapshots, also makes the 

material on which these simple non-photographic ones are 
taken. (Thin-layer chromatograms. they're called.) No 
camera. only a few plastic accessories. 

The physician's time and insight arc required only for 
the infant whose test falls outside the common range of 
variation-to decide on more detailed confirmation of ab
normality and. if confirmed. on remedial measures. 

Cute baby pictures arc both priceless and remarkably 
inexpensive. So is this less cute, biochemical kind. Who 
ought to pay for it is an interesting question in ethics, politics, 
and economics. Here is one place where industry's ambitions 
for efficient production may encounter little opposition. 
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If you can't wait for the recruiter, 
write today to George Garvey, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 
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The beauty of cast-steel construction is that 
you can combine the casting process with an
other production technique, and cash in on the 
economies of both. 

Suppose you had to create a heavy-walled 
fluid-handling component with complex inter
nal configuration ... a component that is basi
cally a "twin" design. Can it be made as a 
single casting? Easy- but how much more 
economical to spfit the design into two 
"chunky" castings (thus minimizing core 
costs) and then weld the two halves together. 

We're ta!ki 

pressor nde r 
continuous operation at 1150 psi, it must 
withstand testing at 1800 psi, plus rigorous 

and in spec> 

r I it. 
tions. How else would you make this compo
nent? Forge it? Impossible. Hog it out of a 
solid chunk of metal? Prohibitively expensive 
. .. By using cast-steel the designer got maxi
mum economy, plus the extreme dependability 
and safety which were "must" requirements 
in this high capacity compressor unit-since 
he could specify the precise composition 
needed to meet calculated stress require
ments. 

Want to know more about cast-steel? We're 
offering individual students free subscriptions 

our quarterly publication "CASTEEL" 
... Clubs and other groups can obtain 
our sound film "Engineering Flexibility." 
Write Steel Founders' Society of America, 
WestviewTowers,21010 Center Ridge Road, 
Rocky River, Ohio 44116. 

STEEL FOUNDERS' SOCJ:ETY OF AMERJ:CA 

Cast-Steel 
t Engineering ~ ility 
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A buff will probably tell you you've got to drop 
a bundle to get a really great stereo system. 

Nonsense. 
Stereo is all in the ear. It's how it sounds, 

not how it costs, that makes a stereo system 
great. 

So next time some buff hands you that old line 
call his bluff. See if he can figure out how much 
you paid for your Sylvania matched component 
stereo system. Just by listening. 

Pick your favorite record. Put it 
on the BSR micro-mini turntable. 
(If tape's your thing, slip one into 
the 8-track cartridge playback.) 

Then balance the bass and 
treble on the FM stereo 
FM/AM tuner 
and amplifier. 
And let 
him have it. 

Make sure he 
digs those round 
low notes from the 
two six-inch woofers. 
And those high sweet li!ll .- .............. _ ........... -. •·· 

ones from the two 
three-inch tweeters. 
They're all air-
suspension speakers, 
so they sound as good as standard 
speakers two sizes larger. 

Your buff won't have a chance. He'll stand 
there, surrounded by sound, completely bluffed. 
Trying like crazy to figure out how much you laid 
out for a stereo that sounds that great. 

But don't tell him. 
After all, you just want to call his bluff. Not destroy his ego. 
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What can we say about 
pollution, that hasn't 
alreacly been said? 

Vve have all heard phrases like: 
"Nature is being destroyed", "pop
ulation explosion", "dying rivers". 
These are -vvords that don't say any
thing- but merely stir emotion. The 
:3ame is tntE' for tho~;e people vd1<: 

formed, ur \·vorse, inform
('CL cry "poiJntion'' and try., 
honestly. to stop it. But their 
rncthcd;; SClliCtirnes create more pol-
lntion than The most 

Js the case 

tailings. 
Se:;;atnrs E hmq;hrey and 

L.:.; 

He\ sayin~; Reserve's 
ods of disposing lb ,000 tons of 
tailings ,tauy, into Lake Superior, 
1s its t"cological L;alance. 
Ander:;on has asked for Federal 
nm rts tn force 1\.eserve 1 u con ver! 
to an on-land disposal :;ystem. 
1-hwt~ver, Re~;erve is. tn uur kuow 
i•Yh!,e, the ()n]y cowpauy th~:.t did 
ext<~n'-ave rex~arch r•n ,,r, L1iid dis-
nos.al They round that thi~ sys· 
tc:rn \\llnld not only 1Jnllute thP land, 
air, and ;,urrom~ding t but 
wouJd also ultimately polh~h· tht 

lake to a gn:ater degree than ihc 
present dumpings. A 
ment would take about three years. 
Is Gov. Anderson's proposal in the 
best interest of the environment and 
the people? We think not. He is 
asking for an alternative but does 
not realize its consequences com
pletely. Anderson's request is bas
ed on incomplete information. 

A situation such as this happens 
all the time. 

B e c a u s e phosphate-containing 
soaps were labeled as pollutants, 
public pressure forced the manu
facturers to produce soaps that 
clean just as well but contain no 
phosphates. The fact is, these new 
no Jihosphate soaps may be more 
dd:rirnental to the t'rvironment than 

cause uf the increase in hydrocar
bons to replace the tetraethyl lead, 
is more dangerous than the leaded 
gasoline. 

'\Nhen cans and paper were found 
to upset the ecological balance, the 
puplic started to demand returnable 
bottles to replace them. The fact 
of the matter is the heat used in 
cleaning these bottles causes a ther
mal in balance; possibly more clan-
geruus than the and papers. 

These but misguid-

m-
forn1 The people whn 

be'!t undcr:;t~:,nd the facts and 
convert them to common, everyday 

wirbntti nsing sensat1on
a1isrn. 'fhese are enginl:'er:; 
and scientists. These are also the 
only people who can present any 
'Viable and complete :mswers to the 
pollution prohlem:,. 1 rqJ\R 
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Molding by the millions. Western Electric people produce some 
8 million phones a year. Molded plastic is used for housings and 
many other parts. So there is a constant investigation into the 
most effective way to use these materials. 

-{3Ntr -{3Nt 
A*{z,t)=Ae*(z)- [(Af*-Aj*)/(1-e )]e 

In developing the model at Western Electric's Engineering 
Research Center, it was found that melting behavior can 
be described by this formula which includes terms for 
shear heating and conduction heating effects. Other models 
were developed for temperature and pressure profiles. 

End of molding cycle. At this point, the screw is stationary 
and heat is conducted into the plastic on the screw. After 
the plastic solidifies, the mold is opened as shown. The 
parts can then be ejected. 

Solving the mysteries of molding with mathematics. 

Even though plastics have been 
around for 1nany years, there's still a lot 
to be learned about these versatile mate
rials and their processing. So they are the 
subject for continuing studies by our 
engineers. 

Some of their recent investigations 
have brought forth new and highly useful 
information about a relatively unexplored 
area: the melting behavior of plastics in 
the injection molding process. 

One result of these studies is the 
mathematical formula, or model, above. 

The model helps us predict melting 
behavior along the length of the injection 
screw molding machine used to mold tele
phone housings and other parts. Melting 
behavior is extremely important, because 
plastic pellets should be completely 
melted but not thermally decomposed 
before injection into the mold. 

This information on melting is then 
used to investigate screw designs, operat
ing conditions, machine sizes and plastic 
properties. All of which is aimed at ob
taining optimum processing techniques. 

Predictions obtained from the mathe
matical model have checked out closely 
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with experimental observations. So the 
resulting screw designs are now under
going evaluation by engineers at our 
plants in Indianapolis and Shreveport. 

Conclusion: For new designs and 
materials, the model can help reduce the 
development cost for new molded parts 
and materials. For manufacturing current 
products, operating costs can be reduced. 

Perhaps most significant is that we're 
getting information about molding tem
peratures not available experimentally. 
And many other types of information can 
be obtained without the use of costly, 
time-consuming experimental work. 

The end result will be more efficient 
plastic molding and therefore a better 
product for the lowest possible cost. 

tric 
We make things that bring people closer. 
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Hurt by Textbook Shortage? 
A::; one of the t\\·u students appoint

eel to the Text hook Task Force, l hope 
the procedure we recummendcd \\·ill 
he used for \\'inter \Juartcr. Accorcl
ing to our mcmoraJ1(1um, if a student 
cannot fincl a reqni red text for one 
of his courses, all he has to do is to 
fill out a mimeographed f()rm and drop 
it into one of the complaint boxes. lo
cated ncar the check out counters in 
the Engineering Bookstore. A mem
ber uf the administration will review 
the complaints dail_y during the week 
hciore school and the first week of 
classes with the Bookstore manager 
and, if necessary, will call on the in
structor. l would like to hear about 
any hassles the student encounters as 
he (or she) attempts to use this sys
tem. Please clrop a note by the Tech 
Commission Office: Rm. 230 TNCE. 

Ted Greacen, Senior, ::\I.E. 

Freshman English??!! 
::\ly complaint is not particularly 

\vith the study of poetry and literature 
in class, which can be very interest
ing at times. but rather with the hor
rible themes that must he written for 
class. \\'hen writing a theme I don't 
mind the form that is necessary in 
writing. but the subj cct matter leaves 
much to be desired. \ \'riting a tech
nical paper is easily clone, but when 
it comes to analizing a poem I could 
scream ! l\I y English Proffessor sends 
a continual stream of comments 
sera wled on my themes that demand 
that 1 "argue with depth", he more 
probing, and that I come up vvith sume 
fresher ideas. So I try again, with 
what I thought was very good idea, 
ony to find it cut to ribbons when the 
theme was returned. 

K ow, I ask, wh:y· must we freshmen 
IT students, who \\·ill never have to 
analize another poem as long as we 
live (provided, of course, that we man
age to pass Freshman English) be for
ced to do so? I would galcly learn 
how to write if the subject matterial 
was somthinp more concrete than a 
piece of poetry. And I would be hap
py to study literature if I didn't have 
to \vorry about writing a paper on a 
little understood piece of prose or poe
try. 1 fs too bad we can't seem to 
convince the English department that 

it's not english we can't stand, hut the 
analizing of some crazy poet! 

lT Freshman 

This letter 7Vas printed e.ractly as 
recci71ed 7Vith 110 editing or proof-read
ing to prm)c a point: IT freshmen do 
lzm'c a nfcd for Freshman English. 
ll 'c SllfJ[Jest that ~\'Oil reconsider yollr 
feelings and rcali:::c lzow important 
training in 71011-scicntific analJ-'Sis and 
co1nmunication s!?i!l.s arc. The Editors 

A truly representative 
magazine for I. T. 
needs feedback from 
its readers. 

• I 

• I 

' • 
All letters received will 
be considered for pub
lication and will become 
the property of the 
Minnesota Techno log. 

Send letters through 
U. S. or campus mail 
to: 

Editors 
~linnesota Technolog 
2 1\!fech. Eng. 
University of l\Iinnesota 
l\Iinneapolis, l\finnesota 55455 



To gain t"be competitive edge, the experts in downhill slalom have 
this advice: "Watch the time line-the fastest course line.'' 

"In the race against time, if a skier slips off and goes too low in the 
traverses, he'll lose precious seconds." 

As you look to your future course, watch for the company whose 
progress is on a time line with your own. 

Ask companies about their expansion and modernization programs (ours is an optimistic 
$221 million). Find out if you're interested in the markets they're interested in. 

If they have a position that fits the course you've set. If they promote from within. 
Don't settle for salary and status quo. We don't. Pick a time at your college placement office .. 

Let's discuss your future. The Timken Company, Canton, Ohio 44706. 
Timken® bearings are sold all over the world. Manufacturing in Australia, Brazil, Canada, 

England, France, South Africa and the U.S.A. 

An Equal Opportunity Employer (m/f). 

I 
REGISTERED TRADEMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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A milk or ice cream carton, a waxed paper cup, or a 
poly-coated food package from the super market freezer 
is hygienic and totally fit for human use. 

Those very same containers and the waste from their 
manufacture have always been, for recycling purposes, 
contaminated and totally unfit for anything but incinera
tion and/ or bulldozing into a landfill site. 

This has been one of the knottiest problems in the evo
lution of paper recycling. A container of this type is 
made with the best wood fiber available on the wood pulp 
market. 

Then, because the food or beverage within must be pro
tected, the paper from which these containers are made 
is coated and/or impregnated with protective films and 
waxes which are designed to guard against anything 
which would lower the quality of the food product (heat, 
cold, humidity, dryness). 

These protective materials lock the fine wood fibers 
in, and until recently there was no way to retrieve them. 

\Vax was the first material used to coat cartons and 
cups. But a thin layer of wax becomes brittle when it 
is cold and has a tendency to crack if it is bumped around. 
Years ago, it wasn't uncommon to bring a "leaker" home 
from the grocery store, a milk carton that didn'f anriounce 
its deficiency. The discovery was made later upon 
opening the refrigerator door and finding fruits and vege
tables awash and the offending carton almost empty. 

Technology developed during \Vorld War II brought 
out a whole new world of paper coatings and impregna
tions. Polyethlyene, then the wet strength resins (urea 
formaldehyde, melamine formaldehyde, kymene resin), 
helps to keep paper intact even when soaked, steamed, or 
scalded. 

As more uses were found for coated or impregnated 
paper board, more protection had to be invented for it. 
Now it is possible to protect food against contamination 
by salt water, grease, lye, vinegar, odors that might af
fect its taste, and the elements. 

There are also sophisticated cold and hot-melt ad
hesives which are used for gluing flaps and ends. There 
are special inks to be used when printing coated or im
pregnated paper board. 

All these developments lock the original basic wood 
fibers in more tightly. As the millions of tons of paper, 
food, board, and literally billions of paper milk cartons 
that are produced annually are used and then discarded 
into the solid waste stream, the care-free "disposable" has 
become a way of life. A way of life, incidentally, that 
may bury earth's inhabitants right up to their eyebrows 
in solid waste before many decades have passed. 

l\iany pulp and paper mills have been recycling waste 
paper since before the turn of the century. Their tech
nology, while keeping pace with their own individual mill's 
demands, has not kept pace with environmental demands. 
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During the early 1950's, Riverside Paper Corp. of 
Appleton, Wise., began to use the secondary fiber that 
was generated in the manufacture of juice and milk car
tons. This fiber was white bleached board contaminated 
with polyvinylacetate ( PV A). Percentages of PV A and 
adhesives ranged up to two per cent by weight, and wax 
up to 12 per cent. 

The fiber in these cartons and the scrap from their 
manufacture was repulped, screened, and used to make 
conventional writing paper. But the PYA would show 
up as yellow shiners in the paper, and the wax would 
cause excessive slip. In addition, contaminant build-up 
on paper machine dryers caused excessive (and expen
sive) downtime, a term used when machinery. is inoper
able because of the need for clean-up or repair. 

So Riverside's laboratory technicians embarked on a 
research program and ultimately developed a solvent ex
traction process. An operational plant was constructed 
in 1958, and its operation was successful for several 
years. But polyethylene slowly became a contaminant in 
this type of secondary fiber. A second research effort 
was conducted, resulting in a modification of the process 
and rebuilding of the existing plant. 

When Riverside technicians first began to tackle the 
problem at hand, they used caustic soda, wetting agents, 
soaps, de-inking formulas, and solvents. These cooking 
formulations were followed by washings, screenings, 
floatations, and centrifugal cleanings. All were design
ed to ged rid of PV A and adhesives. Some of the trials 
were encouraging in the laboratory, but when they were 
applied to large scale production, the same problems came 
up - yellow shiners, excessive slip, and coating of dryer 
surfaces. 

In ·1955, when Riverside technicians decided to try con
tinuous hydrocarbon solvent extraction, they, initially 
used carbon tetrachloride. The pilot plant simply had 
not been built to handle this type of operation and the 
results were both discouraging and encouraging at the 
same time. 

Solvent losses were high, resulting in high toxicity and 
poor economy. Yet the extractions were highly success
ful, so Riverside engaged the Battelle Memorial Institute 
of Columbus, Ohio, to investigate further. 

One of the theories Riverside had operated on was that 
a continuous solvent extraction process was more effi
cient and more economical. Battelle reached the con
clusion that the Riverside process was technically as well 
as economically feasible but Jhat it lent its'elf better to 
batch, rather than continuous, operation. 

Battelle discovered that the waste contained, in some 
instances, much more adhesive (such as PV A) than had 
been realized. In addition, Battelle developed an ex
tremely effective method of solvent recovery. 

Continued on Page 12 

by Gloria Anthony 

with Jennifer Kerr 
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Each Saturday night The New York Times 
wraps up the news. 

Then FMC wraps up The New York Times. 

Thanks to a mechanized system we de
signed, built, and installed, the country's 
largest Sunday edition is mailed the world 
over, carefully protected from the elements 
by a see-through wrapper. 

This is ju~t one of many unusual jobs 
taken in stride by FMC. 

If you want to carry it, warehouse it, pack
age it, or whatever, chances are FMC has 
handled a similar job. 

You may still recall by tomorrow that we're 
into machinery; but how in the world can we 
get you to rernembcr that we're also a very 
large chemical company, too? 

Or that we are a major factor in alleviating 
the world's food problems through our 
involvement in every phase of agriculture: 
pumps and irrigation systems, pesticides and 
fertilizers, food processing and packaging 
equipm::;nt, even seeds. 

Or that we're one of the country's largest 
producers of rayon, acetate, and polyester 
fibers. 

Or that we even make sewage treatment 
equipment, fire engines and railcars. 

Being a diversified company means it's 
hard to have one all-encompassing image. 
But it does give our people an unusual variety 
of ways to improve man's welfare. 

If doing worthwhile things is your bag, 
write or ask your placement director for the 
descriptive brochure "Careers with FMC." 
FMC Corporation, Box 760, San Jose, Cali
fornia 95106. 

We are an equal opportunity employer. 

® 

FMC CORPORATION 

You'd be surprised 
at all the things we do .. 
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Cartons From Page 9 

So it was decided that Riverside would build a new 
l'ilot plant in Appleton, \Visconsin. It would use the 
process and the new recovery phase. No major pro
blems developed in this plant and challenges were met 
as they ·were encountered. 

Ink and wax necessitated some minor adjustments. 
Tons of accumulated wax stacked up, so a buyer had to 
be found for it. 

Polyethylene became common as a carton coating, so 
another pilot plant was constructed. Right away, the 
dissolved polyethylene plugged the evaporator in the dis
tillation process. So temporarily, all wax waste was sav
ed and blended with the poly-coated waste in the extrac
tion phase. This way the waste did not plug the evapora-

tor during the distillation (solvent recycling) process and 
a lower temperature could be used for the recovery. 

Early in 1971 a patent was issued for the Polysolv Pro
cess. Midway through the year, a new plant was put 
into operation. In this plant, waste is feel into a rotary 
reactor, washed, and put through what is literally a triple 
dry-cleaning process in baths of super-heated trichlore
thylene. The solvent ( trichlor) is used within a reverse, 
or counter current, recycling system. 

Bath one ifivolves solvent which has already been used 
twice (in the third and second cycles). Bath two is made 
in solvent which has been used once. The third and final 
bath is in clean solvent, \vhich was used three times he
fore going through a still and a condenser to remove con
taminants (a complete recycling). 

The waste originally fed into the -reactor emerges as 
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clean, sanitized, reclaimed fiber. It goes from there into 
Riverside's conventional papermaking equipment. The 
wood fibers are dispersed in water, laid down on a screen 
and dried to allow bonding of the fiber. 

All that waxed and poly-impregnated waste has been 
recycled into high grade, watermarked bond paper, the 
kind you write, print, or draw on. Holding the paper up 
to the light reveals the watermark - "Ecology 100% Re
claimed vVaste". 

Riverside's Ecology paper has about the same dimen
sional stability as a paper made from virgin fiber. It 
contains no ground wood (the weak, short fibers such 
as are used in newsprint) and, its colors are softly-muted, 
non-pollutant dyes. 

Waste paper emerges from solvent baths 
as clean fibers ready for processing in tfie 
conventional way. 

To further assure a pollution-free operation, Riverside's 
Polysolv Process is a continuous, closed system. In addi
tion to completely recycling the solvent, the system's wat
er (used for cooling) is recycled over and over again. 
Out of that original waste, 90 percent of which was re
claimed into fiber, 10 per cent remains as a jelly-like 
accumulation of wax, ink, adhesive, and poly film. 

The use of wax on cartons is not as prevalent as it once 
was, so Riverside no longer sells this wax. Instead, Riv
erside technicians have found a way to reuse the 10 per 
cent of waste remaining after the recycling process. A 
number of dispersing agents were tried before it was dis
covered that ordinary fuel oil does the job. The jelly-

Continued on Page 21 
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by Bruce Wright 

Minneapolis and St. Paul are attracting more 
and more kibitzers, savants, experts, dreamers 
and even computer specialists. But it's too easy 
to be Pollyanna and argue that everything is well, 
or to be a prophet of doom, saying that we are go
ing down the drain. 

Critics continue to predict that the cities are 
steadily and rapidly becoming repositories for 
the under-educated, the poor, the elderly and the 
underemployed. 

This issue beg-ins a three part series on some of 
the problems urban dwellers face today and will 
face in the future. The first article covers the im
portant subject of mass transit and its competition 
with the ever popular automobile. With the pro
duction of cars increasing every year, our cities 
become more and more undrivable and it is not 
too unbelievable that someday cars might be ban
ned altogether. 

Second in the series is a revealing article on 
energy consumption by grad student Wes Fish
er, head of the Twin City Area Urban Corps for 
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the Energy Education Project. As our consump
tion of energy expands, the Urban Corps says it 
will become "a serious threat to the well being 
of American society". 

To round off the set, an article on the very 
critical state of housing in this country is plan
ned for the February issue. Included will be 
some of the ways this crisis might be solved us
ing modern technology. 

Even with all of the technical accomplishments 
that Americans possess today, there is still a 
major block preventing any of the dreams from 
coming true. It all depends upon the willing
ness of the people to change and to meet the chal
lenge of changing times. Indeed, history will de
mand that humans meet the challenge, or the life 
of the world and all living things on it will be 
at stake. It's all part of evolution. 

But we push these thoughts from our minds 
as we concentrate on the "Laugh-In" re-run. 
After all, our lives haven't changed that much and 
you've gotta pay something for progress. 

. but HOW MUCH? 
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A A S ER TO THE 
7:45 SQUEEZE 0 lm94 

BY ROGER PETERSON 

Roller skates might someday compete with 
automobile travel on several urban free"~.vays as 
Twin Citians experiment desperately with new 
ways to get where they are going. Considering 
this possibility, ·with our mobility momentarily 
lost and our roller skates heavy on our feet, may 
illspire some thoughts on the condition of urban 
transportation. l\Iobility is a h2sic hmnan re
quirement and is essential to urban Jiving. For 
this reason, I believe transportation will be a 
crncial issue in the future of our cities. Today, 
the masses in our cities suffer not only a deter
iorating environment, but an impoverished mo
bility as well. Transportation is only, one of 
the many environmental problems, but it is a 
large one, and one which has affected the ecology 
of the cities. 

Given that we recognize a problem with trans
portation, what are the ramifications? Con
gestion restricts the vital movements of the city; 
wasting time, money, fuel and human energies. 
In addition, the social implications of our exist
ing transportation systems are far reaching, much 
further than generally noted. One quarter of 
city dwellers are not well-served by present trans
portation systems. Those who do not own an 
auto or do not drive are a large part of this 
group. \Vithout an auto, the next available 
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transportation (excluding an expensive cab) is 
a giant step down. Consider t~e .yotmg peop~e 
who require an auto to reach thetr Jobs, yet their 
earnings are nearly consumed by the c_osts of 
that auto. Consider the old who are tsolated 
from friends and cultural amenities by the trans
portation barrier. 

Briefly explore the environmental eff~cts of 
present movement systems. One system. IS pre
dominant, almost a monopoly: the auto, wtth pav
ed surface routes, provides over ninety per cent 
of the person-miles of travel. Sm:1e of the a.spects 
of urban living acted upon by thts preclommance 
are an increasing level of air and noise pollution, 
spreading patterns of concrete-asphalt lancls~ape, 
and even psychological duress. Recent litera
ture is replete with depressing descriptions of 
these problems. It can be seen that, essentially, 
we have taken a very sub-optimal approach to 
urban transportation. . 

The sub-optimal description is meant to tmply 
several things. First of all, urban systems are 
still not fully conceptualized. Our models now 
are limited ones. The tremendous strengths of 
rigorous systems analysis have successfully land
eel man on the moon, but have not been applie.d 
extensively to problems closer to home. It 1s 
true, of course, that a moon landing is a much 
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less difficult task than solving some of these pro
blems. Secondly, the range of alternatives in 
transport is only now being recognized and de
veloped. The technology of the aerospace indus
tries has opened a broad range of radical new 
possibilities in urban transportation. Yet a sort 
of tunnel vision has prevailed in some circles ; 
leadil}g many people to regard conve~tional al
ternatives as the only viable ones. Thtrdly, the 
decisions leave a great deal of room for improve
ment. Even to the extent of our understanding 
of urban systems and recognition of alternatives, 
the decisions have not maximized the quality of 
urban living (defined as a mean quality). Per
haps our measures of effectiveness in decision
making have been inadequate. It is more likely 
that sub-optimal choices are largely the result 
of extrinsic pressures. Choice here refers to 
much larger decisions than where to locate a 
highway or how to subsidize a bus system. It 
refers to the now culminating trend toward in
dividual, random-routed conveyance in the ci
ties. The decisions on this trend have neglected 
the potential of organized systems of public trans
port. Those who stood to benefit, financially ~nd 
otherwise, from increasing auto use have predict
ably attempted to perpetuate this trend as far as 
possible. 

The "quality of life" measure is not to be con
fused with the "standard of living", a very quan
titative measure. America has an abundance of 
transportation; amounting to nearly one-fifth of 
the Gross National Product as an activity. Yet 
the two measures of quality and quantity seem 
to move in opposite directions; perhaps a demon
stration of the old adage : "Everything has its 
price". Our transportation decisions must en
gage environmental criteria to a greater degree, 
and public participation in planning must be en
larged. 

\\That are the alternatives in urban transporta
tion? l\1ost commonly, a chronic expansion of 
auto facilities has been used in the attempt to 
curb congestion. New freeways, roads, parking 
lots, etc. proliferate in response to increasing de
mancl. (A per capita increase, it should be not
eel.) Yet the new facilities are often filled to 
capacity soon after the concrete hardens. The 
auton~obile has been so successful that it is a fail
ure as a means of mass urban transportation. 
Quad erat clemonstranclum. . 

A second alternative would be the conventiOnal 
types of transit that have been available in essen
tially the same form for many years. But when 
rail and bus transit have lost in competition with 
the eminently "successful" automobile, how can 
such classical solutions be successful? Currently 
there are attempts to revive conventional public 
transit in hopes of alleviating the difficulties of 
auto-monopolized urban transportation. I would 
submit that such attempts will accomplish very 

Continued on Page 18 
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oon ph co 
trains ill put a li 

uter 
le ore 

rush back in eve body's 
rush hour mill nd nickel's 
helpin ake it happen. 

At last, true high-speed rail service is on the way. 
In mass transportation systems from New York to San 
Francisco. 

And, by taking some of the pressqre off our clogged 
highways, it promises to make life easier for motorists 
as well as rail passengers. 

The progress of the Long Island Railroad is typical. 
Every week now, it replaces six or eight of its old cars 
with gleaming "Metropolitan" cars. About the middle 
of next year, after its entire new fleet of 620 cars has been 
put in service, it will start cutting commuting times 
throughout its system. 

Both the frame and skin of the new Metropolitans 
are nickel stainless steel. The nickel's in there for several 
reasons. It makes the steel easier to weld and form, and 
adds toughness to insure car safety. It also helps arm the 
car against grime and corrosion. Maintenance can take 
place at the wash siding, instead of the paint shop. 



And, because of the remarkable strength-to-weight 
ratio of nickel stainless, each new car is about 3,000 
pounds lighter than if it had been built with ordinary 
steel. Which means quicker acceleration and braking, 
plus savings in power costs estimated at $2,700,000 for 
the :fleet over a 35-year lifespan. 

Just as our metal is a helper, one that improves the 
performance of other metals, so International Nickel is 
a helper. 

We assist dozens of different industries all over the 
world in the use of metals. We offer technical information. 
And the benefit of our experience. Often, Inco metallur
gists are actually able to anticipate alloys that will be 
needed in the future, and to set about creating them. 

This kind of helpfulness, we figure, will encourage 
our customers to keep coming back to us. 

And that helps all around. 
The International Nickel Company, Inc.,New York, 

N.Y. The International Nickel Company of Canada, 
Limited, Toronto. International Nickel Limited, Lon
don, England. 

New "Metropolitan" car of nickel stainless steel. 

INTERN TIONAL NICKEL H.ELPS 
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little towards that objective. 
The choice (in a negative sense) has been 

made, somewhere along the line, not to develop 
hybrid transit -systems until recent years. Cer
tainly there have been people for ten, fifteen 
years who have advocated more sensible trans
portation. Yet, because of built-in opposition 
from the existing forms of transportation, new 
concepts had not gained the necessary impetus 
until urban transportation problems became 
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serious. While developments in other areas have 
made rapid progress, the conventional giants of 
innovation - science and technology - have lag
ged far behind in nrban transit technology. vVe 
should recognize the mistakes of the past and 
proceed now with haste to develop and construct 
new hybrid systems of urban transit. The new 
systems offer an improved mobility (including 
for those v,:ho are no\v the transpurtation-poor) 
at a lower environmental and social cost. 

Continued on Page 28 
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Five PRT's (/eft) move at 60 mph along an 
elevated track. Passengers under the glass 
tops enjoy the scenery and a "hands-off" 
ride. Above. cruisers streak along freeways 
at 100 mph. Able to link with fixed rail 
systems. these vehicles can detach and use 
conventional roads. 
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STO Led Traffic 

Plans for a very large commuter 
airplane - big enough to hold nearly 
as many passengers as most Boeing 
747's, yet able to land on runways in 
downtown l\Ianhattan - are being 
considered. 

One such airplane could ferry al
most 1000 suburban workers to their 
city jobs in a single rush-hour period. 

A STOL (short take-off and land
ing) craft, it would be powered by 
four 6,100-horsepower Rolls Royce 
turbo-prop engines with propellers al
most 18 feet in diameter. A flying 
model is now under construction. 

The plane would take off in 500 
feet - only a little more than three 
times its length. Runways to accom
modate it could be built over water
front piers adjacent to Manhattan's 
financial district or along the Hudson 
between 23rd and. 42nd Streets. 

Suburban runways might be locat
ed above railroad terminals or atop 
parking facilities. 

The plane would be wider, but 
shorter and smaller, than the jumbo 
jet. And its interior walls would be 

more nearly straight, since the shape 
of its cross-section would be rectangu
lar rather than round. This shape 
can offer more seats - or carry more 
cargo - by filling in the corners of 
the plane. There's no need for a cyl
indrical fuselage, because the plane 
won't fly high enough to need pressur
ization. The rectangular fuselage also 
allows the floor of the cabin to be very 
close to the ground - only four and 
a half feet high. 

The key to the new design's STOL 
capacity is its huge wing - 201 feet 

'' 

During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power needs. 

a brighter life for you 
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like gunk which is left is mixed with fuel oil and soon 
turns into a poly-wax fuel which is ~1sed to fire the mill's 
steam boilers. 

Riverside's new Polysolv plant is indeed an innova
tion in recycling. It has upgraded the original use in
tended for the fibers it uses; it does not simply take 
high-grade waste paper and recycle it. It is a closed sys
tem and causes no air or water pollution. 

Riverside and the many other paper mills, turning out 
recycled paper which contains from a small percentage 
to 100 per cent reclaimed fiber, all began recycling as an 
economic imperative. Recycling has since become an 
ecological imperative. 

This is not meant to slight the small mills which own 
no timberlands, particularly those whose end product is 
a 100 per cent recycled product. 

It's important to know that a ton of waste paper has 
a wood fiber content equivalent to that of 17 pulpwood 
trees. It's important to know that recycling can put these 
original trees to work again and again. 

But when the tree people negate this truth, they have 
a valid point. They are the people representing the giants 
of the paper industry, the big integrated pulp and paper 
mills owned by corporations that also own huge tracts 
of forest land. 

They claim that their operations do not deplete na
tural resources because their forests are skillfully man
aged. 

That may be so, but they do not appear to be swayed 
by the ever-growing matter of pollution. It does not ap
pear that they even take notice of the smothering amount 

Clean fibers are washed to remove any 
remaining solvent and spread on a screen 
for drying. 

Photo's courtesy of Riverside Paper Co. 
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An opening for 

1 Student on 
SOS Advisory Committee 

MATH COMMITTE:IES 
Students ne,eded on 
textbook and Ci!Ji!'a 

riculum Committees. 
Also need students 

for feed back 
on course 

evaluation. 

Institute of 
Technology 

Grievance Comma 
Students ne,eded for 
ad hoc committees 

throughout the year. 
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Technolog Trustees 
2 openings for 

graduate or upper 
division students 

Jl 
M.S.. Candidates PhD Candidates 

Upper Division 
Lower Division and 

Undergraduates 

Tech Commission 
230 TNCE 
373 .. 7729 

ME COMMITTEES 
Computer, Curriculum, 

Display Eng. Intern, 
Graduate, Honors, 
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Next time you're in Vienna. hust1ingandbus1t
ingthroughmusenmsshopp1ngcathedra1sbeer an c1 -
\\·inegardens. take an afternoon off to Yisit the 
:-;chi)nhrunn Palace and b-r-e-a-t-h-e. 
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i i 
n Escape to the pen ir 

by Bill Loye 

Some people call it cross-country skiing. Some peo
ple call it touring. Some people use it as a means of 
getting and staying in shape. Some people use it as 
transportation to and from school. Some people use it 
as a backwoods means of escape. No matter what you 
call it, or hO\v you tise it, cross-country touring has be
come the nations biggest winter fad, even bigger than 
regular skiing. 

Perhaps it has grown faster because of its advantages. 
You can cross-country ski anywhere there is snow. You 
don't need a lift. Yon can go alone or with friends. 
You can use it as transportation or a muscle builder. 
Cross-country skiing is not a difficult art to master. It's 
a lot like walking only faster. 

Perhaps it's popular because of the price. The best 
skis can be had for around $45. Good skis cost around 
$30. If you're a shopper, you can get cross-country skis 
at an army surplus for bet\veen $10 and $20. Bindings 
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will run about $8. The best boots may cost $30, but if 
you look you can pick them up for a lot cheaper, perhaps 
for as low as $5. Poles will cost you around $5. All in 
all, for as low as $30 (or as much as $100) you can be 
a cross-country skier. You can make your own trails, 
get into nature. Yon vvon't even need to buy a lift ticket. 
Just pack a lunch and spend the clay exploring. 

The technique is easy . . sort of. Think of your-
self as you would be ice skating, gliding. Try to keep 
your skis parallel and your knees well bent. Now slide 
one leg forward and keep your weight on that foot. Af
ter gliding a little ways, begin to straighten your body 
and at the same time slide the foot that was in the back, 
fonvard. \Vhen your back foot passes the foot that was 
in the front, shift your weight to it. You want to keep 
your weight on the forward ski. 

In cross-country skiing you want to develop a graceful 
gliding motion. This way your momentum is not was-t
ed and you get the most out of each step. You want to 
keep your poles relatively near your body ; do not stretch 
out. This vvill not only tire your arms but it will also 
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absorb your momentum and you will require more steps 
to go the same distance you would otherwise go with pro
per pole plants. You want to use the poles for both bal
ance and for push. 

Though cross-country touring may seem to be more 
demanding on muscles it really isn't. You will most 
likely experience most of your problems with your brea
thing. you will experience the old pain in the side and 
shortness of breath : symptoms you would experience wlth 
long distance running. These problems usually occur 
from improper breathing. It is easier to breath in, than 
to breath out, consequently you will end up with a little 
C02 (carbon dioxide) after each breath. This C02 
builds up and will take up space that is needed for pure 
oxygen. There are two methods of breathing that can 
cure this problem. 

One method is the rapid grunt. Though it may sound 
obscene, it really isn't. With the rapid grunt method 
you push out the air in your lungs, causing a grunting 
sound. Though this method is effective, it is not much 
fun, for it tires you out quickly. The other method is 
more controlled breathing. You should try to take two 
or three steps while inhaling, and exhale slowly over the 
span of five or six steps. This way you will clear out 
all the C02 and eventually this method will become sec
ond nature to you. Establish a rhythmic breathing pat
tern with a rhythmic skiing pattern and you will find you 
can go on almost indefinitely. 

Cross-country skis are light, thin skis. They can be 
made of solid hickory (heavy), beechwood (medium) or 
birch (light). The hickory is the strongest ski but the 
heaviest. Though the birch ski is the lightest, it is the 
easiest to break. To solve this problem the skis are lam
inated with layers of one wood on top of the other, giv
ing the strength of hickory, the weight of birch. A ski 
may contain as many as sixty laminations. The racer 
may even have a ski which is made UQ. of sixty layers of 
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birch separated by the atr. It's light, but don't breath 
on it or it will break. 

If you are new to the sport, and don't plan to go from 
lVIinneapolis to Utah and back, I would suggest a solid 
hickory ski. These cost the least and are the toughest 
of all of the cross-country skis available. 

The bindings are simple. They hold the front of your 
boot to the ski. Not the back, just the front. This is 
so you can "run" with your heel free to move up and 
down (as in normal running) . The boots you will use 
are thin, but warm. They may remind you of your first 
pair of tennis shoes. Very rubbery yet warm. They must 
be light and flexible so that the bending of your foot is 
not hindered. Almost all sizes of skis (supplied with 
bindings, usually) and boots are available at army sur
plus stores. If you are not real rich, but would still like 

to try this sport, check out the navy surplus stores. 
A few tips for your new found sport. Clothing : a 

sweat suit is fine. You will find that with all your mus
cles in motion, you won't be getting cold. When you go 
up hills, sit back and center your weight over the cen
ter of the skis, this will keep you from sliding down. 

Sometime you may find yourself going down a hill 
with a little more speed than you want. If you can't 
snow plow, stop, then place both ski poles between your 
legs (baskets behind you digging into the snow) and sit 
gently on the poles. If it doesn't kill you, it will slow 
you down. If you are having a hard time with 
your rhythi11 it is probably because you are more wor
ried about kicking your leg forward. This will· cause a 
jerky stride, and be tiring and inefficient. Concentrate 
more on driving your back leg forward and it will come 
to you. 

Cross-country skiing can be effectively used to combat 
the blahs, just by getting out and relaxing. There are 
two main things to remember, relax and rhythm. If you 
get these down, well, see you in Utah. Ill 
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Continuing Adventures 
of Rhube & Co. 

As you may well know, Rhube & 
Co. like to travel (sometimes we have 
to, to avoid unpleasant ... ah ... 
incidents.) One of our more exciting 
adventures was our trip to Canada. 
Pete and I were sitting around tuning 
our G-strings and getting pretty bor
ed when we decided to go. This was 
the Sunday before "Welcome Week" 
(you know, that's when everyone cat
ers to the freshmen). We threw some 
clothes, 3 jars of pickles, and a whole 
flock of credit cards in a tent trailer, 
and headed north in search of fresh 
air, freedom, and a place to hide from 
Pete's girl friend's older sister. (She 
kept saying things like, ":Marriage is 
a great institution", or "vV on't you 
come to the church and meet our min
ister? He's good at weddings.") Be
sides, if the chick won't truck with 
'ya, drop her. 

I must say that the trip up was 
pretty dull (except where we almost 
killed a guy in a blue Mustang) un
til we stopped in Little Spoon to have 
lunch. I didn't know it, but everyone 
in that town is related to Pete. Now, 
I'll be the first to admit that I'm not 
that good lookin' ( Pete'll be the sec
ond, and everyone else will agree, ex
cept maybe my mom) but Pete's not 
much (any) better. All the people in 
town kept saying things like "Didja' 
see 'im? Good 'ol Pete's in town and 
he brought some Commie-Pinko-hippy 
freak with 'im." vVe went to Grand
ma Pete's for lunch. Peter had a sev
en course meal and Grandma gave me 
an old soup bone and a pan of water. 

The ride to the border took only 
another 'l2 hour where we had to pass 
through customs. Entering Canada 
was no real problem except for the 
pay bridge. This has got to be the 
most expensive 50 yards ever travel
eel. We paid our five dollars and 
somehow managed to jockey the car 
and trailer across a bridge that was 
half a foot narrower than the car. 
Once in Canada we stopped at a trad
ing post for food. Pete picked out 
some "ground beef" and I bought the 
latest "Playboy" (the one with the 

twins in it). The hamburger "look
ed" okay, and it wasn't until three days 
later that we discovered it was 30% 
oatmeal, 15% sawdust and the rest 
was meat (of sorts). The owner of 
the place said the bill came to two 
beaver skins and half a fox tail. As 
luck would have it, we'd just used our 
last beaver skin at the customs office. 
Well, she (the owner) would'nt take 
cash unless we could furnish proper 
identification, so we used credit cards. 
We arrived at our campsite in Sioux 
Narrows. 

Sioux Narrows was an ideal camp
site for us (no one for miles) and we 
soon grew to love it. In true style 
( Rhube & Co. style, that is) we got 
into trouble just ten minutes after we 
got there. I knew nothing about set
ting up tent trailers (and Craig knows 
nothing about anything) so we had to 
use our ingenuity to solve this dilem
ma. Only fifteen minutes had passed 
before we had it up (or should I say 
sideways). But after finding the top 
of the instructions and doing it right 
(which took us another three hours) 
we decided it was about time to relieve 
our . . oh . . pressures. It 
only took us a jiffy to find the little 
brown shack (a jiffy was all we had). 
But . . I feel it my patriotic duty 
to inform anyone who goes to Canada 
to watch out for sabotage. It seems 
that the Canadians, although claiming 
to be our friends are really trying to 
demoralize us unsuspectedly. For all 
of you who are planning a trip to Can
ada in the near future (for 1 reason 
or A nother ! ) I will outline the Can
adian plan. First they open the great 
and glorious National parks for the 
enjoyment of all Canadians. With this 
type of recreation, Canadians flock to 
the parks with picnic lunches. This 
tends to lead to certain bodily func
tions that are relieved - in the little 
brown shacks, \vhich quickly fills up. 
Now nobody likes a filled up little 
brown shack, right? Wrong! Can
ada loves them. because they are the 
basic part of their plan (remember 
the plan? if so read on, if not go to 
the joke page - it's much funnier). 
Now the Canadians remove the above 
ground portion of the little brown 
shack (and we all know what that 
leaves!). They move. the above ground 
portion exactly six feet backwards 
(just about the width of a car) and 
they build a nice road in front of the 
new little brown shack. Now do you 
know what we have? \Ale have the 
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basic ingredients of the Canadian pit 
trap (or crap trap). The only other 
ingredients are three inches of rain, 
one bombed out brown Chevy, and t\HJ 
idiots, one of which has to use the lit
tle brown shack. Jt took about 
3.713562 seconds for our car to sink 
out of sight in the . . ah . . er 

. that is, the . . ah . 
cruel. Totally dejected and without 
any way of getting back to the U.S.A., 
we are now sitting around the old 
campfire whistling dirty songs, eating 
Canadian hamburger, very carefully 
using the little brown shack, ( remem
bering to pour three quarts of oil on 
the six feet of road in front in memor
ial tribute of a fifty brown bombed out 
Chevy), and letting our hairs grow. 
'The last point is of great importance 
because this is our ticket home. vVe 
figured (for two clays) that if we got 
real grubby looking (or shall we say 
grnbbier) \\·e will get deported as un
dcsireables. So don't give up hope, 
H.hube & Co. will be back folks, this 
isn't the end, just a little setback. De
sides we have to be back to get all 
our Christmas presents (in Pete's 
case, maybe wedding presents). 

From the 'ol Country 

Speaking of Christmas, contrary to 
popular opinion, Lars is not dead ! 
In case you're not familiar with him, 
he's Craig's first cousin, twice remov
ed (deported) on his father's side, 
from the "ol' country." The follow
ing is an exclusive interview with Lars 
as he tells of his alleged murder. "It 
vas da nite dat Helga's ship came 
in. I vas yust gettin' ta sleep wen I 
heard a moise in cia shicken coop. It 
vas late and I yust had on my nite
shirt. I took my shootin' gun and 
Roover and vent out to investigate. 
Veil, I yust puit my head in da shick
en coop ven H.oover puit his nose on 
my . . oh . . self. Da shootin' 
gun vent off and ve vere plukin' shick
ens for clays. I knew 1-Ielga voulcl be 
a bit upset, so Roover and l took off 
to Canada to hide. Tings vere yust 
dandy, 'til Craig found me and da 
authorities are now sending me back 
to Helga." 

The Log's Staph, Ole and Lars, 
and Ace and Zeus would like to join 
Rhube & Co. in wishing all of you a 
:Merry Christmas and a Happy and 
Peaceful New Year. !I! 
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13E T/CL I?! 
One of the real contributions we make to the industrial complex of this 
world is filtration- primarily for engine air intake systems. Particle 
technology is an advanced science with us at the Donaldson Company, Inc. 
... talk to any of our old pros ! 
Clean air is a way of life with us- both in our work and in our living ... 
possibly you could find a better place to live, but we do know why we're tops. 
Explore this fabulous country with us and you'll know too. Every con
ceivable element of gracious living is here for you to enjoy. All the rewarding 
contributions that a satisfying association can offer will be yours as well, 
where a sophisticated group of talented senior professionals are anxious to 
interchange their knowledgeable experience with your fresh ideas ... which 
we desperately need! 

Call or write$ G " John Raplinger, Persormel Division 

donaldson Donaldson Company Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

"An Equal Opportunity Employer" 
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Cartons From Page 21 . 
of waste paper that is incinerated and/or bulldoze_? mto 
landfill operations. Of all the paper produced. m the 
Cnited States each year, only about 20 percent ts made 
from waste paper. , 

As more paper is made from \vaste paper, less w1ll be 
burned or buried. It's as simple as that. 

But what is the American consumer, increasingly con
scious of his environment as he may be, doing to force 
the paper industry to produce more than a mere 20. per 
cent of its total output as recycled paper? Too httle, 
is the only answer that can be given truthfully. 

"I am concerned," he says, but when confronte~ by 
the fact that recycling is still in its infancy technological
ly, he changes his tune. "Recycled paper costs more," 
he says. "I can't afford it." 

He might as well say that he is concerned, but not 
very much so. He would apparently rather spend a 
little bit less and let somebody else worry about support-
ing the recycling efforts. . 

A good "for instance" can be shown here at the Um
versity. Riverside's Ecology paper, a 100_ percent r.e
cycled paper, was placed on sale in four bookstores ( Mam 
Engineering, Nicholson, Harold D. Smith on the West 
Bank, and Coffey in St. Paul) in August, shortly after 
it came on the market. 

James L. Duffy, director of University Bookstores, de
scribed the response to Ecology paper as "not too excit
ing." "Students have been interested in it," he said, 
"but tiot overwhelmingly so." 

Duffy's comments are a masterpiece of understatement. 
In the four bookstores, 624 notebooks containing 100 per
cent recycled paper were placed on sale. These note
books contain 80 sheets of paper and cost 79 cents, while 
virgin-fiber notebooks of the same size cost only SO cents. 
During a period of time in which roughly 43,000 stu
dents were getting ready to begin a new school year, 24S 
of those notebooks were sold. 

So who knows or cares about recycling, or even that 
recycled paper is available? In an informal campus sur
vey, only 34 persent of the SO people questioned had no
ticed that recycled paper is sold in University bookstores. 

Maybe it is the bookstores' fau1t for not letting peo
ple know. Or maybe it is because people just don't give 
a damn. 

Next time taxes go up, and one of the reasons given 
is the mounting cost of solid waste disposal, remember 
that a truckload of city trash contains about the same 
amount of recyclable cellulose fiber as a pulpwood tree. 
It could be hauled away and burned or buried. It could 
be recycled. Ill 
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Mass Transit From Page 19 

Alternative cab stop layout; dimensions determined by capacity required, 
number of cabs to each platform, acceleration and merging. 

Most promising of the new urban transit tech
nology is the generic set of systems termed Per
sonal Rapid Transit (PRT). Several features 
are fundamental to the PR T concept and are 
therefore common to all the PRT systems now 
proposed or under development. These features 
are: 1) fixed-guideways which have fixed track, 
rail, or smooth bed routes equipped with some 
guidance device, 2) stations (the only poi~ts 
where vehicles stop) which are off the mam lme 
on by-pass guideway sections, 3) small vehicles 
which hold only four to six passengers, and 4) 
automatic control allowing vehicles to travel at 
comparatively high speeds with close spacing be-

. tween vehicles. Vehicles are merged from var
ious stations by automatic control. Route selec
tion and vehicle dispatching are assisted by sys
tem computers. (The safety and reliability of this 
PRT service, made available on a 24 hour basis, 
are increased with automatic control.) Automa
tion also reduces the cost of operation to an ac
ceptable level. 

Now examine the potential of a transit system 
with the above mentioned characteristics. The 
fixed-guideway is an exclusive path for the vehi
~les of this system only. These vehicles v~ould 
be captive on the guideway, or could be designed 
to operate both on the guideway and on normal 
streets. A dual system would operate in the 
same manner as the completely captive system 
except that the dual vehicles could enter or leave 
at certain regulated points along the guideway. 
An exclusive guideway insures constant traffic 
flow. Combined with the off-line station con
cept and methodical operation, these guideways 
would be able to transport many passengers. 

The off-line station is analogous to urban free
way exit and entrance ramps. On a true free
way, no stops can be made on the through lanes. 
When a vehicle nears its destination, it leaves 
traffic by a special lane and stops where it will 
not interrupt vehicles following it. The same 
concept can be used in the design of a transit 
system if the vehicles are small and light enough 
to switch from the through guideway into the 
station at fixed speeds. Switching techniques 
vary a great deal, but with all other factors con-
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sidered, it appears that vehicles would have to 
be designed for four to six passengers to allow 
switching at about 50 mph. 

There are several corollary advantages to off
line stations. First of all, most trips could be 
non-stop. Conventional transit with large vehi
cles subjects the rider to frequent stops unrelated 
to his own needs. Secondly, the average line 
speed is almost independent of station spacing 
along the guideway. Frequent stops in an "on
line transit system" result in a low average speed 
for the vehicle. With a given comfort limit to 
acceleration and deceleration, and a specified 
stopping time in the station, the station spacing/ 
average speed relation for an off~Hne station sys
tem can be easily obtained if the peak speed is 
known. Thirdly, with off-line stations the ser
vice can be demand--activated. VVith no large 
vehicles or regular stops, there is no need for 
schedules - the PRT vehicle is called in from 
the main line when the user presses a button 
registering his desired Jestination. 

The small vehicle has distinct ad vantages in 
addition to its convenience in switching; it also 
would provide a friendly atmosphere. Passengers 
could ride by themselves or with acquaintances 
and every one would have a comfortable seat. 
It is often asked how a system of auto-sized vehi
cles can meet urban travel needs better than the 
txisting auto-highway system. Conversely stat
ed, how do<:''; a smaH vehicle PRT' system com
pare with the capacity of a rail or bus systen1? 
The key is automatic controL The position of 
vehicles is followed by seus< Jrs in the guide
way, sometimes called "speed-and-spacing" con
trol. The system \vill control the propulsion 
means to provHle properlv timed acceleration 
and hrakiug. \:Viti! such automated operation 
the vehicles could travel at t wu-second spacings 
at a speed of 50 mph. H each vehicle holds four 
passengers, the line capacity is people/hr. 
-- more than is needed in the Twin Cities metro
politan area. Transportation planning must de
termine the capacity needed in future vehicles. 
PRT has the advantage of being much less dis
ruptive to the urban community, so a finer net
work of lines can be built. Also PR T costs less 
per mile of line, which would allow more miles 
of line to he built. 

Thus far we have discussed only the most 
fundamental concepts which define PRT. In 
simple terms, PRT is like a horizontal elevator 
except that no intermediate stops are made be
cause a vehicle carries all passngers to the same 
destination. Using the system is no more diffi
cult than using an elevator. There are many oth
er features of PRT systems in addition to the 
fundamental concepts. Personal security in sta·· 
tions could he provided by various surveila:nce 
rnethods and r.:~mergency communications. H there 
.vere any problems. e g , a per::;on forcing entry 

v<}!Kk :il a staiit~1l, a ''pan"ic" 
v<-·hicle ~~vuuld 

would have no way of escaping the vehicle, and 
would have to answer for his actions to police
men waiting at the next stop. 

The reliability of these vehicles is also the 
source oi many qustions. What if a mechanical 
failure should disable a vehicle? First of all, 
such failures would be rare because vehicles 
would be constantly inspected and a schedule for 
parts replacement would be based on reliability 
testing. The techniques for maintaining reliable 
service have been well developed in the aero
space industry and this industry provides ideas 
in solving many of the problems in designing 
PRT systems. In fact, the aerospace technology 
is the foundation for PRT. In the event a failure 
did occur, the following vehicle would sense the 
deceleration and react accordingly. Even with 
a brick-wall stop, the following vehicle would 
collide at a greatly reduced velocity and the sec
ond following vehicle would "collide" at zero 
velocity. Accommodation for a failure in the 
system would be redundant. The system com
puter would also close off that branch of the net
work and route vehicles through adjacent bran
ches, much in the same way as it chooses opti
mum time routes through the network in normal 
operation. 

The various suspension and propulsion schemes 
will not be covered in this article because my 
focus is the importance of the PRT concept in 
the urban future. The hardware considerations 
of PRT offer some fascinating engineering chal
lenges, but are completely within the abilities of 
current technology. The prerequisite is a strong 
interest on the part of the public and the appro
priate government agencies. After all, who ever 
thought we could land on the moon ? 111 
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FELLOW: "Ya know something 
honey? I'm going to call you jello 
from now on because you're so easy 
to make." 
GIRL: "That's all right dear. From 
now on I'll call you oatmeal because 
you're done in two minutes." 

* * * 
The M.E. professor was lecturing 

to his 8 :00 o'clock class on the vir
tues of wide awake. "I have found 
that the best way to start a day is 
to exercise for ten minutes after ris
ing, breathe deeply, and finish with 
an ice cold shower. Then I feel rosy 
all over." 

Just then a sleepy voice from the 
back of the room was heard to mut
ter, "Tell us More about Rosy." 

* * * 
QUESTION: If a light sleeper sleeps 
with a light on, does a hard sleeper 
sleep with a -light off? 

* * * 

During a recent expedition into the 
deepest part of darkest Africa, a group 
of explorers came upon a village of 
savage natives. In an attempt to 
make friends the leader of the explor
ers started telling the natives about 
the civilized world. 

"Out there," he said, "we love our 
fellow man". To this the natives gave 
a ringing cry of "Huzzanga !'' 

Encouraged by this, the explorer 
continued, "Vve treat our fellow man 
as we would want them to treat us." 

"Huzzanga !" exclaimed the natives, 
with much enthusiasm. 

"Our world is peaceful!" said the 
explorer. "Huzzanga !" cried the na
tives. 

vVith a tear running down his cheek, 
the explorer ended his fine speech : 
"VVe have come to you as friends and 
brothers. So trust us. Open your 
arms to us, your houses, and above 
all your hearts. What do you say?" 

The ground rumbled with one long, 
powerfui "HUZZANGA !" 

Extremely pleased with the recep
tion, the leader of the explorers then 
began talking with the chief of the 
village. "I see that you have some 
unusual cattle here,'' he said. "They 
are species with which I am unfami
liar. May I inspect them?" 

"Of course," replied the chief, 
"come this way, but be careful not to 
step in the huzzanga." 

* * * 

"Hey Mack, what are you putting 
in your vest pocket?" 

"A stick of dynamite. Everytime 
O'Maley sees me, he smack's me on 
the chest, and smashes my cigar~ttes. 
The next time he tries it, he'll blow 
his goddamn arm off." 

* * * 
FACT : J\1ost college campuses are 
so crowded that in order for a student 
to be alone he has to go to class. 

* * * 
A city slicker bought a farm with 

the intention of raising pigs. His farm 
was just three miles from the farm 
with the county champion pigs, seven 
miles from the farm with the state 
champion pigs, and fifteen miles from 
the farm with the national champion 
pigs. After settling down, he put his 
only sow in a wheelbarrow, walked 
three miles to the county champion 
pigs, had her bred, and walked home. 
The ne:x;t morning he awoke, but to his 
disappointment he found no little pigs. 
So he proceeded to put the sow back 
into the wheelbarrow, took her seven 
miles to the state champion pigs, had 
her bred and walked back. The next 
morning he awoke, out again found 
no piglets. He once more put the sow 
in the wheelbarrow and walked fif
teen miles to the national champion 
pig farm, had her bred and walked 
home. The ne;xt morning he awoke 
and asked h1s wife, "Honey, do you 
see any little piglets out there in the 
yard?" 

"No dear," she replied, looking out' 
the window, "but that old sow is back 
in the wheelbarrow again." 

* * * 
LECTURER: If I talk too long its 
because I misplaced my watch and 
there's no clock in this room. Please 
bear with me. 
VOICE FROM THE BACK OF 
THE ROOlVI: "There's- a calander 
behind you! 

* * * 

Harry E. Adams, Assoc. 
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What's New From Page 20 

in span and nearly 40 feet wide at the 
base. 

The plane could also operate as a 
CTCL (conventional) craft, carrying 
more fuel for longer cross-country 
flights. 

On a commuter schedule, it might 
make three round trips per rush hour 
transporting a total of 912 people. 
After the rush hour, the seats would 
be removed in half an hour in palletiz
ed units - 15 seats per pallet, riding 
on tracks inside the fuselage. 

Jn would go the clay's first load of 
cargo, and the plane would haul 
freight around the metropolitan area 
til 3 :30 or 4:00p.m., when it would be 
converted back into a passenger shut
tle to serve the afternoon rush-hour 
traffic. 

Still later, it could become a cargo 
plane again and work all night. The 
craft would be designed so that it need 
never sit idle on the ground except for 
n1aintenance. 

The carrier would be 158 feet long, 
with a fuselage 21 feet wide and 14 
feet high from belly to roof. Its maxi
mum take-off weight is 195,000 
pounds, and its payload is 64,000 
pounds. 

/\Ithuugh it would leave the ground 
in 500 feet, FAA requirements would 
stipulate a minimum runway length 
of 1800 feet - or about seven city 
blod.:s. (The plane itself would be 
just over three <1uarters of a lJlock 
long.) 

The plane is ilexible in its basic de
sign. Rather than plan a number of 
aircraft, one multipurpose design con
cept could be nsed with one fuselage 
to handle commuter transportation, 
and with another to carry intercity 
traffic. 

680f sewage and fly ash" 

J\ new technique using fly-ash, a 
major airpollutant. for purifying waste 
water and se\vage has been announc
ecl. 

1-<'Jy-ash makes up most of the so
lids in smoke from large furnaces, 
such as in power plants. vVhen re
moved from stack gases, activated by 
treatment with acid and used with 
lime and small atnunnts of chemicals 
-- called pulyekctrolytes -- it rc-
1 nmT..; mnst of the pollutants of do
nrcsLir or industrial ~;ewag·c. 

Spt(·d <H1d erOlWlll.Y < ;f "~rc;Ll1lH'il! 

DECEMBER ·•· 1971 

are other advantages of the process. 
\Vi thin 30 minutes, raw efiluent treat
eel with fly-ash is as clear, and often 
as free of harmful bacteria, as distill
ed water. \\'or king like activated 
carbon, the fly-ash - an essentially 
valueless by-product - is discarded 
after it is used to treat snvage. ('ar
bon, however, is expensive, and needs 
to he recycled and used over, adding 
to costs. 

The new process removes all phos
phates from the waste waters, another 
important advantage, since phosphates 
may continue to cause major pollu
tion of streams and lakes. 

Phosphates, for which no substi
tute in detergents has been found, 
may be used in communities treating 
sewage by this process with the as
surance that phosphates will not re
main as a pollutant in the effluent. 
1 nstead they end up in the sludge as 
a bonus - of fertilizer \·a1ue - if the 
sludge is used for organic agriculture. 

This new separation process re
moves practically 100% of the sus
pended solids, also most of the dis
solved organic pollutants, while de
stroying viruses and bacteria, Slight 
additional treatment gives 99 + per-

cent of the sewage water back in a 
sterile form for reuse. 

Because of the short time sewage 
water is retained in the plant - a 
half hour, instead dr;;,jfen to thirty 

hours as in many P%~nts - the size 
and cost of equipl1i:ei1t is relatively 
small, as is its cost of<~)peration. 

Since the process handles industrial 
wastes which destroy the bacteria re
quired in conventional processing, it 
is adaptable to installation at indus
trial plants or in those places where 
a mixture of domestic and industrial 
sewage are handled. 

Poet's Corner 

Sung to "Hark! The Herald 
Angels Sing" 

"God;" we hear the editors scream, 
Copy's late for the magazine. 
Photo's blurred, the mag's not thick, 
And the jokes are always sick. 
Printer has reversed three pages, 
Color hasn't been right for ages, 
Yet through all this toil and murk, 
\Ve all seem to do our work. 

And with these things obscene, 
\\1 e turn out this magazine. 

Courtesy Rhube & Co. 

We're looking for engineers who don't wear their slide rule holders like holsters. 
They don't have to. Their non-technical abilities and interests pretty well match 
their technical ones. Like handling details. Or selling ideas. Or motivating people. 
They can have darn near any engineering degree. They must have a desire to get 
into management- quickly. 

Sound like you? Check with us; we'll listen closely. It might be the best move 
either of us will make. 

The Bell System recruiting team will be visiting your campus 

JANUARY 25, 26, 27. 

Sign up in your placement office for an interview. 

Northwestern Bell 
an equal opportunity employer 

"'But we sure don't knock it. Limited opportunities are available in 
snd Deve:oprnent. Contact the Placement Office for specifics. 
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The ad shown below has told the public about a Koda.k product 
intended to save people from a life of mental retardation. 
A young Kodak technical guy convinced us 
we ought to market that product. 
Convincing us was not easy. 
Nobody who wants to do a little good in the world ever 
has an easy time of it, any place. 

Tt1e upper row of crescents in "···'-" 
is for comparison. 

The lower row is from the bab··. 

Baby pictures 
Seen here as strips beneath the familiar kind of baby snap
shots is a new kind, made from urine samples donated by 
these healthy new citizens. (A test of blood plasma is also 
desirable.) The strips tell about body chemistry. One out of 
many thousands of such patterns may turn up wilh a promi
nent crescent in the lower row ar this particular point 

v 

Such is the hint that the infant's body is mishandling 
phenylalanine, a required substance that results from diges
tion of any natural protein food, like milk. If this continues, 
the child will probably suffer mental retardation. 

Most states already require a test for this condition. If after 
the first weeks at home babies had an additional blood test 

EASTMAN KODAK COMPANY 

with one of these snapshots, chances would increase of 
detecting other such metabolic defects. Unrecognized and 
untreated, many of these also lead to retardation and other 
severe impairments. 

Treatment consists of precise regulation of diet. 
Kodak, long known for simple snapshots, also makes the 

material on which these simple non-photographic ones are 
taken. (Thin-layer chromatograms, they're called.) No 
camera, only a few plastic accessories. 

The physician's time and insight are required only for 
the infant whose test falls outside the common range of 
variation-to decide on more detailed confirmation of ab
normality and, if confirmed, on remedial measures. 

Cute baby pictures are both priceless and remarkably 
inexpensive. So is this less cute, biochemical kind. Who 
ought to pay for it is an interesting question in ethics, politics, 
and economics. Here is one place where industry's ambitions 
for efTicient production may encounter little opposition. 
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If you can't wait for the recruiter, 
write today to George Garvey, 
Westinghouse Education Center. 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

u can be sure •.. if ifs 
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Get to know what you both really like. 
What you both really want out of life. 
Get to enjoy your freedom together until you both 

decide you want to let go of a little bit of it. 
But make it your choice. 
Research statistics show that more than half of all 

the pregnancies each year are accidental. Too many 
of them, to couples who thought they knew all about 
family planning methods. 

Get to know how the two of you don't have to 
become the three of you. 

Or the four of you. Or ... 

Plann rent 
Children by choice. Not chance. 

For further information, write Planned Parenthood, 
Box 431, Radio City Station, New York, N.Y. 10019. 

Planned Parenthood is a national, non-profit organization dedicated to providing o"~~T's,"' 
information and effective means of family planning to all who want and need it. " 0 

advertising contributed for the 'public good "ouNc.'"® 



The energy to keep straining toward your chosen goal-and even 
as you attain it, look forward to the ones beyond. 

The energy to explore, evaluate, create, bring needed changes. 

Energy to burn, figuratively-that wealth possessed by the 
young, in mind no less than body. 

Energy to burn, literally, because ideas-freedom, equality, well-being, 
conservation of our natural environment-must be turned into 
realities-food, shelter, warmth, access, economic independence 
and the physical means to accomplish our goals. Atlantic Richfield 
is an energy company-in all these ways. One of the nation's 
thirty leading industrial corporations, and one of the ten companies 
producing most of our energy needs, with a strong position 
in diversified chem.ical products as well as in oil and gas. 

A young company still extending its boundaries as it joins the 
efforts and resources of the Atlantic, the Richfield and now 
the Sinclair Oil Companies. Aggressive and imaginative in management. 
Flexible in organization and operation. Open to fresh thinking. 
Responsible in outlook. Offering new opportunities to financial 
and systems analysts, accountants, auditors, engineers, geologists,_ 
geophysicists, sales representatives, agronomists and programmers. 

We invite your interest. See our representative on campus 
or your Placement Director. 

tlantic ichfield ompany 
An equal opportunity employer M/F. 
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Puppet Master?, 

Greetings and Salutations! We 
would like, first, to wish you a 
successful new year. Beginnings 
of a new year bring the tradi
tional "resolutions" for the future 
and thoughts of the past. Having 
made or renewed our resolutions 
for the remainder of the publish
ing year, we have reviewed our 
past (the past three months). 
First, there were successes, po
tential successes waiting for a 
chance to happen, and new pro
blems. 

In October, we stated our goals 
for the year. Some have become 
a reality; some have not. Pro
bably the most important reality 
are articles that have been "rele
vant" to the times. These arti
cles pointed out problems that 
exist, presented hopeful solutions 
to other problems, or were of just 
casual interest. (We hope they 
were. Suggestions from our read
ers for future articles are always 
welcome.) 

Secondly, the magazine has 
come out on time, that is, no lat
er than the first full week of the 
month. And, graphics have been 
more appealing. Visuals were 
used more freely for more effec
tive communication. 

So those are the accomplish
ments to date. What about those 
goals that are still in limbo? "Re
verb" has not had the success we 
hoped for, because of student 
apathy. We cannot stress too 
strongly that the Technolog is 
not just the staff's magazine -
it is yours ! Before we can pro
duce what you want to read we 
must know what it is that you 
want.. It is socially rude to say 
things behind one''s back. If you 
have something to say about us, 
good or bad, tell it to us. 

Through the past few months, 
unexpected problems have ap-

peared. The problems that we 
have experienced since October 
are production-related. One is 
money. The economic slow-down 
has unfortunately not overlooked 
the Techno log. Continuing to 
publish a (minimum 28 page 
magazine presently forces us to 
go slightly into the red, even 
with the 85 cents per quarter per 
IT student in the incidental fees. 
To add to the problem of money, 
the Tech Commission, of which 
the Technolog is a subordinate, is 
requesting to draw from the 
T c c h n o l o g reserves - money 
which helps the magazine 
through these financially bad 
years - to finance E-Week. We 
feel this is totally unreasonable, 
because the amount of money 
that could be spent in one week 
could assist the magazine for a 
whole year. 

Finally, apathy has affected us 
in another way. The TecJmolog 
would like to have more staff 
members. Unfortunately, too few 
have joined this year. The ef
fects are not immediately obvious 
but still detrimental to the J Log. 
For instance, the variety of con
tent is affected by the variety of 
the staff. Continued on-time pro
duction depends on the staff 
available to do the work, even 
under the best of managements. 
Most important, any organiza
tion must have new members 
continually to insure its future 
survival. 

Through the last three issues, 
we've headed- in the direction we 
stated in October: presenting ar
ticles on controversial subjects 
that affect the engineer as a hu
man being, rather than merely a 
manipulator of technology. We 
resolved to continue. But what 
have you done in the past three 
months, besides studying? Ac
cording to the amount of student 
participation in organizations, 
and comments to "Reverb", IT 
is still the capitol of apathy. We 
hope that you resolve to become 
involved in activities and do 
something for yourself and oth
ers.IRR,BJ 
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The Creative Twitch 
No other camera has it. The 
Explosive Bolt Mount allows 
you instant lens ejection 
and guarantees a perfect 
detonation every time. Why 
explosive? Because in add
ition to quick lens release, 
this exclusive mount provides 
a formidable instrument of 
self defense. Imagine the 
feeling of security that 
follows your lens as it 
speeds its way toward 
your unwary assailant's 
heart. Efficiency and 
self confidence is 
just a twitch away. 
The SF 35, with every 
important SLR feature, 
is priced from less 
than $570, plus case. 
Ask for a demonstration 
at your photo dealer 
or write for folder. 

JA~'U.ARY - 1972 

UNIQUE HEMMORHON 
FEATURES: 
* All controls in one location 

* An extra switch that, with little 
modification, will control tomorrow's 
features -- your Hemmorhon is always 
up-to-date 

* Choice of decorator colors and 
patterns plus the professional 
all black 

Hemmorhon 

Blunder~est, Corporate Offices: 
Rm.2, Mech.Eng., Minneapolis, Minn. 
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Editors N ole: The following is a 
letter from the Tech Commission 
zuhich we feel is important to all 
IT studen,ts. 

Students Are Sheep 

How often have you been walk
ing down the hall and wondered 
what you are doing in colege? Does 
it ever occur to you that you are 
the only person on this campus who 
can answer that? Map.y of this 
University's highest-ranking offi
cials are making decisions, day by 
day, which cumulatively exert a 
profound effect on your life. And 
the reason they quote to justify 
their program and their way of 
thinking is that "It is best for the 
student." More frequently than·not, 
no student is ever consulted for his 
opinion. Why? Not because there 
aren't any students around when 
the decision is made. Not because 
the administrator can't stand to lis· 
ten to the voice of an undergradu
ate (or graduate). But, fundamen
tally, because the student himself 
has decided not to express an opin
ion to the administrator, not to be
come involved in the process, not to 
put himself in charge ot his affairs. 

The Student 

in the Decision-Making 

Process 

The Interviewing and Placement 
Task Force of the Technical Com
mission has, with the support of the 
Dean and the Department Heads in 
IT, compiled a listing of openings 
on the major college and depart
mental committees for student rep
resentatives. The College has two 
major committees on which stu
dents have been encouraged to serve 
in the past : the Curriculum Com
mittee and the Scholastic Standards 
Committee. The first has to ap
prove changes in the curricula be
fore they are made official. The 

second is responsible for the aca
demic standards to be followed by 
the Departments with respect to 
undergraduates. A minor college 
committee is the Graduation Com
mittee which, for the first time this 
year, is required to have more stu
dent members than faculty. This 
committee sets the time, place, and 
ceremony to be followed in the spe· 
cial IT Graduation Ceremony. As 
soon as the Interviewing and Place
ment Task Force has standar<Jized 
its procedures, it expects to have a 
waiting list of students who want 
to serve on these and other com
mittees. 

One program of interest to stu
dents who are laboratory-oriented 
is the IT Student-Faculty Under
graduate Laboratory Funding Com
mittee, which is composed of stu
dents and faculty who visit the un
dergraduate labs to determine if a 
department is utilizing its resour
ces effectively. 

One of the larger departments in 
IT, Mechanical Engineering, has 
openings for students on nine of 
its committees. They are: Com
puter; Curriculum; Display; Engi
neering Intern; Graduate; Honors.: 
Library; Scholarship and Assistant
ship (graduate) ; and Scholastic 
Standards (undergraduate). A 1-
though some departments like to 
name their own choices for mem
bership on committees, any name 
submitted by the Tech Commission 
stands a better than ordinary chance 
for acceptance, simply because it is 
time-consuming for the Department 
to run through a list of its students 
looking for the one who is both 
qualified and willing to serve. The 
procedure is: Identify an area in 
your department in which you 
would like to work, and submit your 
name to Ron Ezuck, care of the 
Tech Commission, Rm 230 TNCE. 

Some students think that to work 
on E-Dday, or the Teclmolog for that 
matter, you have to know one of the 
people involved. This is not true. 
The people organize and run E
Day are taken from the undergra
duate body. There are many open
ings for students on E-Week com
mittees on departmental displays, 
tours for High School seniors, tour
naments, and the Concert. There 
are also openings on the Technolog 
Board for interested students. 

MIN.NESOTA TECHNOLOG 



The Tech Commission recetves 
numerous other requests for student 
representatives during the school 
year. The Center for Studies of the 
Physical Environment likes to have 
at least one IT student on its gov
erning board; while SOS (Student 
Ombudsman Service), the student
run, student-financed service in 

·Johnston Hall, recently has request
ed an IT student to serve on its ad
visory board for 1971-72. 

E-Week 

Due to an unusual amount of stu
dent interest early in the school 
year, planning for Engineer's Week 
started in earnest around the mid
dle of Fall Quarter. Most of the 
early planning revolved about the 
two student groups most interest
ed in E-Day planning, the Tech 
Commission and Plumb Bob, and 
the office of Dean Paul Cartwright. 

The dates are set as the first week 
in May, 1972, with E-Day falling 
on Friday, May 5. Plumb Bob, the 
honorary senior engineering socie
ty, has elected to take overall re
sponsibility for coordinating E
Week, along with its more tradi
tional duty - publishtng Blarney's 
Castle. 

The Planning Group agreed to 
pursue its negotiations with the 
Program Council of Coffman Union 
to see if the Program Council will 
co-sponsor with IT a special con
cert to be held during E-Week. Al
though the name of the band, the 
specific date, and the place have not 
been picked, some special require
ments have been identified. Of the 
team required to organize this 
event, some 25 students are needed 
to work "full-time" on such activi
ties as tickets, publicity, and taking 
care of the band when they arrive 
in Minneapolis. Another 125 stu
dents will be required for ushering 
and ticket-taking (depending on 
whether the concert is held outside 
or inside, or whether Williams Ar
ena or Northrup Auditorium are 
used if the concert is indoors). 

Can a 21 .. year .. old graduate find happiness with a frisky 69 .. year .. old? 

Can he find real joy with a company 
posting over $600 million annual sales 
... with 80 plants, offices, and 
elevators ... some in foreign lands? 

Can he find himself professionally 
in an environment of unlimited growth 
potential in the areas of production 
engineering, sales, merchandising, 
marketing and research? 

Can he accept the challenge 
offered by a position requiring 
imagination, innovation, and 

JANUARY - 1972 

creativity? Does he wish to become 
a member of a family of believers 
involved in helping solve problems 
relative to the domestic and world 
food supply? Is he readily attracted 
to a company which radiates 
enthusiasm from activities related 
to refined oils, soy protein 
products, commodity trading and 
logistics systems? 

Can he enjoy living in areas where 
recreational and civic opportunities 
abound? 

It has been cleared with Deans 
Swalin and Cartwright" to invite the 
students in neighboring High 
Schools to the Institute for guided 
tours of the Engineering complex, 
as well as tours of the displays and 
dmonstrations to be offered. If, as 
is hoped by the administration, spe
cial interest firms and agencies 
(Northern States Power, Minnesota 
Pollution Control Agency, etc.) can 
be persuaded to bring displays for 
the Architecture Courtyard, the 
combination of industry and gov
ernment displays, and our own de
partmental demonstrations should 
provide an attractive and informa
tive program for the University 
community and the metropolitan 
area. 

Although a tremendous amount 
of work remains to be done, it seems 
reasonable to think that our Engi-

1 

neer's Week this year will be more 
fun for students, more attractive to 
the public, and more comprehensive· 
a demonstration of the relation of 
technology to society than it has 
in the past. Ill 

Tech. Commission 

AN EQUAL OPPORTUNITY EMPLOYER 

If we interest you, let your resume 
serve as a proper introduction. Write 
now to Manager of Employment, 
or contact your placement office 
to arrange a campus interview. 
It might lead to a beautiful marriage. 

ADM 

ARCHER DANIELS MIDLAND COMPANY 

DECATUR, ILLINOIS 62525 
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On-the-surface experiments included the ALSEP 
(Apollo Lunar Science Experiments Package). This 
contained seven separate experiments designed to survey 
the lunar surface. Included in this was a heat flow ex
periment in which probes were buried in the moon's sur
face in order to measure the thermal conductivity of lun
ar material. Early results seemed to indicate that the 
thermal conductivity is low with a net heat flow out of 
the surface. Also left on the moon as part of ALSEP 
were a solar wind spectrometer (the second on the moon, 
there is one there from the Apollo 12 flight), a lunar 
magnetometer, and a seismograph. This seismograph is 
the third on the moon and with it a network was esta
blished. The network has already detected moonquakes 
and a possible meteor impact and measurements during 
the crash of the lunar module Falcon on the moon indi
cate that the moon has a crustlike surface at least fifteen 
miles thick. 

Scott and Irwin also left a laser ranging retro-reflec
tor on the moon. There are now three there and good 
signals are being reported from each. They also con
ducted a core sample experiment. One core, when stu
died, showed 24 layers of lunar material in only its top 
half. Core samples can also provide a record of sun ac
tivity. Scientists are able to study cosmic-ray tracks in 
the layers and determine whether the sun has flared up 
or diminished in the past few billion years. 

The astronauts also saw features that they couldn't 
bring back to earth (except as one of 1400 pictures tak
en during the flight.) They reported that Hadley Rille, 
a 1200-ft.-deep canyon had at least two major layers of 
material with the second layer containing at least ten 
subordinate layers. Scientists believe that this points to 
a fracture formation of the rille rather than by a number 
of separate lava flows. 

Meanwhile, back at the command module Endeavour, 
the third Apollo 15 astronaut, Alfred \Vorden, was con
ducting his own set of experiments. These included the 
SilVf (Scientific Instrument Module)-Bay experiments, 
performed by a package of instruments crammed into the 
Endeavour's service module. A mass spectrometer de
tected carbon dioxide gas and traces of hydrocarbons on 
the moon's far side. These may be evidence of continued 
volcanic activity (or, according to some scientists, just 
discharges from the command module). Gamma-ray and 
X-ray spectrometers continually radioed evidence of the 
moon's chemical composition. They showed a greater 
concentration of aluminum in the highland areas than 
in the maria. Sensors also detected a radioactive "hot 
spot" in the Sea of Storms. 

Worden also reported on what he could see of the 
moon's surface. He detected cinder cones and traces of 
lava flows that are evidence of volcanoes. Scientists be
lieve that these may indicate that the moon was volcani
cally active as recently as a billion years ago. Worden 
also saw a great deal of the backside of the moon. It 
seemed much smoother, more eroded than the frontside. 
His impression of it is "of roundness, softness, a kind of 
fluffiness." 

Before they left lunar orbit, the Apollo 15 astronauts 
did one more thing never done before. They launched a 
subsatellite into orbit about the moon. The satellite is 
to provide information about the plasmas and magnetic 
field around the moon and irregularities in its orbit will 
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Photos Courtesy of NASA 

allow ground trackers to map gravitational variations due 
to mascons. 

On the return voyage to earth, one more pure science 
experiment was conducted. Worden pointed his instru
ments at X-ray sources deep in the galaxy and recorded 
emissions that might confirm the existence of black holes, 
the remnants of huge collapsed stars. Iii 

Continued on page 17 
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.S. power consumption 
doubles every ten years 
while the population 
doubles every seventy. 

ow can we afford to 
supply this demand 
when the fuel reserves 
diminish in 30 years? 

by Weston Fisher 

Photos by John Johnson 
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In 1971 the U.S. imported 23 percent of its 
oil, and Europe and Japan were almost totally 
dependent on foreign oil to meet their demand 
for petroleum liquids. In the next decade the 
world demand for petroleum is expected to al
most double. In this same period, U.S. domes
tic oil and gas resources are predicted to near 
depletion. These projections are important be
cause of petroleum's role as an energy resource 
in the U.S. economy. 

Oil and gas together presently contribute ap
proximately 76 percent of our total energy sup
ply, coal 19 percent, nuclear power about 1 per
cent, and hydroelectric power about 4 percent. 
The exhaustion of our domestic oil and gas, com
bined with a doubling U.S. demand for energy 
in the next ten years, requires that the U.S. en
ergy industries quickly discover and develop al
ternatives to domestic oil and gas. Government 
and the industries look to coal, nuclear power, 
and increased oil imports as the only significant 
alternatives over at least the next thirty years. 

JANUARY - 1972 

Oil imports are expected to rise from the 23 
percent at present to 40 percent by 1980. To pre
vent dependency on foreign oil above the 40 per
cent level will require: 

-rapid development of Alaskan and offshore 
oil/ 
-massive development of the coal reserves 
of the Rocky Mountain Region from North 
Dakota to the Four Corners/ 
-Federal support and encouragement to the 
development of the Colorado, Utah, and Wy
oming oil shale lands, coal gasification, and 
nuclear power. 

The role of nuclear power is expected to be 
crucial. To make up the difference between en
ergy demand and the diminishing supply of do
mestic oil and gas, planners project that nuclear 
energy use will rise from the present 1 percent 
to an estimated 30 percent by the century's end, 
with as many as 950,000+ megawatt reactors, 
of primarily breeder design. 

Continued 
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It does not appear the transition to these en
ergy sources will be smooth. Already environ
mental opposition to nuclear power has produc
ed a slowdown in the entire commercial reactor 
program, and with problems of solidification and 
disposal of high level wastes yet to be overcome, 
as well as radioactive emissions at plant sites and 
other technical problems, the slowdown is likely 
to continue. A massive commitment to electri
cal energy from breeder reactors might not he 
possible if the reactor program is indefinitely de
layed for environmental reasons. 

Similar opposition from environmental "inter
venors" is beginning to be felt by the coal indus
try and is intensifying as strip-mining for coal 
increases in the Rocky l\Iountain States. Coal 
gasification programs and major strip-mining op
erations for oil shale may also be jeopardized by 
environmental opposition. 

Of major concern are the international, poli
tical and economic implications of a 40 percent 
dependency on foreign oil by 1980. Because of 
rising world demand, and because the Organi
zation of Petroleum Exporting Countries 
(OPEC) is bargaining more effectively, the 
price for foreign oil is likely to rise considerably 
over the next ten years. While the U.S. popula
tion vvill be able to absorb major price increases 

Continued on page 21 

Epoch of exploitation of fossil fuels in historical perspective 
from minus to plus 5,000 years from present. 
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the 
the 

young detective yelled, as 
voluptuous blond leaned 

closer Gl 

by Bruce Wright 

This thumbprint represents 
letterpress, the old tech
nology in printing. This is 
a process in which an impres
sion is transfered by means of 
inked raised surfaces making 
direct contact with the 
printing surface. This is 
the original printing tech
nique developed by Gutenberg 
in the fiftenth century. 

Until last May, the Tech-

JANUARY - 1972 

nolog was printed by this 
method. Starting this Fall, 
we switched to a more modern 
printing method called offset 
lithography. The basic 
difference between letter
press and "offset" is the 
fact that the printing plate 
never directly touches the 
printing surface in offset. 
Also in offset, the printing 
plate has no raised surfaces 

Continued 
13 
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Closely Watched Runways 

A laser net that can be used 
for monitoring the wingtip vortices 
created over a runway by a moving 
airplane has been proposed. These 
vortices can cause unsafe flying 
conditions for several minutes after 
an airplane has taken off or landed, 
and appropriate warnings must be 
issued to provide more efficient and 
£afer use of a runway. Although 
in time the vortices will decay and 
move off the runway, uncontroll
able variables such as crosswind 
speed can influence the duration of 
the vortex hazard. 

The laser net consists of a net
work of laser beams passing over 
the runway. The net requires tow
ers or poles (rigid or telescoping) 
positioned along the runway. The 
laser beam is directed across the 
path of the aircraft to photodetect
ors on the opposite side of the run
way. A vortex wake passing 
through one or more of the beams 
in the net is detected by continuous
ly monitoring the difference be
tween two rms values of the com
posite signal, one averaged over a 
much longer period of time than 
the other. The path of the beam 
from the laser to the detector is a 
straight line only when the air is 
undistrubed. If, during transit from 
laser to detector, the beam encoun
ters disturbances characterized by 
density gradients, the laser beam 
will be deflected from its undistrub
ecl path, and the magnitude of the 
deflection can be related to the mag
nitude of the density gradients en
countered. A go/no-go decision for 
takeoff and landing can then be 
made from a visual display of the 
laser beam deflections. 

Continued on page 23 
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During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power needs. 

a brighter life for you 
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Print from page 15 

Like a road map, the dummy 
guides the printer in putting 
the publication together. 

Several methods are em
ployed by various magazines 
but the one we use is called 
the thumbnail. A thumbnail 
is the term used for any small 
scale sketch of a design. 
For us, the thumbnail is the 
most useful tool in planning 
the overall publication. 
Several dozen ideas and plans 
can be quickly sketched out in 

the amount of time normally 
spent in drawing a full size 
layout. 

After the editors are 
satisfied with the general 
layout of the total publi
cation, the actual physical 
work begins. This stage is 
called the "paste-up" and in
volves many hours of work, 
usually leading to late night 
sessions in order to complete 
the work by scheduled deadlines. 

After all paste-ups are 
finished they are sent down to 
the printer along with all art 
work and photographs to be 
included. From then on it is 
a matter of waiting for the 
printer to print the magazine 
and return them for distribu
tion. Then, with a little 
luck, the magazine reaches it's 
readers, with very few or very 
minor mistakes, on time .• 

The finished magazine! But now it's 
time to start on the next issue! Oh well. 

MINNESOTA TECHNOLOG 



Power from page 12 

by switching to smaller automobiles, electrified 
mass transit, train rather than truck transport 
for produce and manufactured goods, and ex
paneled rail passenger service. The same is not 
true for Japanese and European consumers ; 
since they are already efficient in their use of 
fuels and yet will have to face still higher petro
lemn prices. 

For example, with the price of gasoline in 
France at $1:_20 per gallon, small cars, subways, 
and electrified rail have become common features 
of the French transportation system. As a re
sult, further price increases may only be partial
ly absorbed by greater transportation efficien
cies; thus making it probable that further in 
creases would have very adverse effects on the 
French economy. 

l{ising prices for imported oil may have a 
greater impact on the economies of the petroleum 
importing, developing, countries than on the de
veloped nations, because import payments for oil 
represents such a high proportion of their total 
import expenditures. Wherever possible, the de
veloping countries should design their transpor-

tation systems and industries to utilize indigenous 
hydroelectric and geothermal power and fuel re
sorces. It is ironic that several of the develop
ing countries which import petroleum already 
have extensive highway systems, but little or no 
electrified rail systems. This is partly the re
sult of the support of highway construction by 
international aid organizations like USAID and 
the World Bank. 

For all countries without large reserves of 
fossil fuels or hydroelectric power, nuclear pow
er appears to be the only alternative to deterior
ating balance of payments positions. Thus most 
of the world's developed and developing coun
tries are attracted to nuclear power, even though 
the technology of commercial reactors is barely 
twenty years old and many unsolved social and 
environmental problems remain associated with 
it. \Vill the obvious near-term benefits outweigh 
long-term costs, or are the developed and de
veloping countries taking nuclear power for their 
bride with only half a promise- that their house 
will be kept clean and that there is nothing be
hind the doors? 

Continued on page 24 

lnstihJte of Technology 
Equipment Allocations Comm. 
5 students and 5 faculty meet 
with administrators to allocate 

Institute of Technology 
Graduation Comm. 

meets to plan graduation 
ceremonies, speakers, etc. 

in 
Mechanical Engineering 

and other disciplines: 
Curriculum Committee, 
Comm. on Computers, 
Graduate Assistantship budgets for u·ndergraduate 

laboratories. Departments 
provide tours of labs to 

Comm members. 

Se·niors only please. 

Comm:, Graduate Honors 
Comm., Teaching 
Assistant Awards 
· and Evaluation, 

S.O.S. Board 
mee.ts occasionally 

to set up procedures 
for the student 

Ombudsman 
Service. 

INTERESTED? 
Sign up for an appointment 

with student interviewers 
on one of the 3 Technical 
Commission billboards in 
Vincent Hall, Main Engih. 

iWitr\"ii~~;;~:I~~~ ~:~~~s~ 

Institute of 
Technology 

Grievance Comm. 
meets once a quarter to 

hear student grievances that 
are appealed from a 

lower level. 
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and the Architecture 
hallway. 

Technolog Trustees 
meets once a month to 
review the Technolog; 
graduate and foreign 

students desired. 

Monte Carlo-type bike 
race, home-made car 
ace, home-made Bre 
contest, department 

................ displays, industry 
.,,,*~'·displays, and others. 

This ad is made 
possible by an 
MSA Grant for 
the purpose of 

encouraging 
student 

governance. 
Tech. 

Commission. 
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Ready, Aim, ... Frap! 

In the last few years, technology 
has come under attack by many 
people saying that there have been 
no significant applications of the 
body of science that we now have. 
(Try to say that fast!) But now 
we are pleased "to introduce a new 
product that incorporates many new 
and advanced concepts - the Hem
morhon Camera* with the patented 
Auto Hemmorex Lens system*. We 
feel that this appliance (it can also 
be used as a waffle iron) is the best 
in its class. Produced and design
eel over the years by leaders in sci
entific design and production, Ron, 
Kevin and Aunt Stella, it stands 
apart (as far apart as possible) in 
its own right. Last weekend, Rhube 
& Co. were sent by the 'Log hier
archy to Twig, Minnesota to test 
the renowed Hemmorhon. 

Our report follows : 
Model: Skin-flex 35 (SF35) 
Lens: 57mm, f/4, 72 element lens, 
coated with refined llama sweat for 
greater resolution. 
Meter: CDS system (30% spot, 
30% averaging, 30% barometric 
pressure, 22% horrorscope, and the 
rest is blind luck) 
Vibration: far above standard lev
els. 
Shutter Speed: 2-7 sec. 
Focus Range: 17 feet (to infinity 
minus one) miles. 
Source: :Made in Tibet by virgin 
monks. 
Weight: e/174.13±.05 metric tons. 
Power Consumption: 3 ter~watts. 
Power Source: 106 Carbon-Zinc 
battery pack or Grand Coulee Dam. 

The test was conducted on a clear 
day in an aboncloned open-pit mine. 
We found all of the necessary ad
justment controls located on the top 
right of the camera body. All but
tons are color-coded and are capa-, 
citance sensitive switches except 
the shutter release. We had the 
hair-trigger setup that requires 20 
pounds of pressure to trigger the 
shutter. The f stops are changed 
by use of a recessed set screw made 

for a pentagon allen wrench. The 
self timer is located next to the film 
advance lever. Unfortunately, it is 
accidentally tripped when advanc
ing film for the next shot. But that 
still allows the photographer 12 
seconds to find, compose, and focus 
his picture. 

Craig posed and Pete took the 
shot. Taking the proper stance, ca
mera held at arm's length over the 
head and eyes closed, Pete tripped 
what he thought to be the shutter 
release and waited for the rich 
"frap" sound, as contrasted with 
the cheap "crick" of the imported 
models. There was a small explo
sion as the explosive bolts detonat
ed and the lens sailed five feet over 
Craig's head. Pete had accidental
ly touched the lens eject button. 
(The monks had abandoned the 
hexagonal screw mount after many 
unsuccessful attempts. The explo
sive bolt mount was used as a last 
resort.) We later found the lens 
buried in a pile of taconite tailings. 
(No doubt left on land by mistake.) 

After finishing the film (17.5 ex
posures), we sent the roll to Tibet 
and are currently waiting for the 
exposures to be developed and sent 
back. 

We feel that in spite of the minor 
drawbacks, the Hemmorhon is tru
ly a unique instrument and will 
surely be a major factor in the pho
tographic scene. 

(* H emnwrhon and Auto Hem more.; 
are trademarks of Blundr & Pest. Lo
cal office NI.E. 2, U of M. Locally 
distributed by Rhube & Co.) 

My First Frigid 
Adventure 

Joe Smedlock (not his real name, 
that's Aloiscious Smedlock) is a 
Log staff fiend from Alabama, who 
is a frosh this year. Joe is studying 
to be president of the new Dixie. 
Last month while Joe was walking 
to his Basic Government Disrup
tion class, he felt something cold on 
his face. He looked up (which seem
ed to him to be the logical direction 
to look, since he's only 4ft. 3in. tall) 
and saw something he had never 



seen before; that is, tiny little white 
flakes falling from the sky by the 
hundreds (actually it was by the 
mUlions, but Joe can't count past 
one hundred and thirty-seven). 
Thinking that the FBI were just 
seeding the campus with radical re
ducer, he dismissed the occurance 
without the slightest consideration. 
After he was done with classes, he 
went home, did his homework 
(which consisted of constructing 
two bombs to be planted in the Ato
mical Eng. Bldg.) and went to bed. 
The next day he woke up (a good 
thing to do in the morning, I'm 

told) and proceeded to dress. Look
ing out the window trying to de
cide what to wear, he discovered 
that he couldn't (look out the win
dow, that is). Deciding to go out
side to study this new dilemma 
more closely, Joe opened the door 
and promptly got buried by the 
same white fluffy stuff he had seen 
at school the other day. After do
ing some research on the stuff, he 
found out it was called snow. Now 
when he had moved from Alabama, 
his friends had told him that it got 
real cold up in Minnesota (they 
told him it even gets down to zero 
some nights!) but no one had said 
anything about snow. Since it was 
now eleven o'clock, and he had al
ready missed two of his classes, Joe 
decided to skip the day and clean 
up the snow. After breaking his 
bod shovelling the sidewalks, Joe 
decided to dig his car out. Find
ing a large lump in the vicinity of 
where the street had been (last time 
he saw it), he started to dig. After 
about 15 minutes he had unearthed 
( unsnowed? ?) the neighbors dog 
which had frozen the night before. 
After panicking for a few hours 
trying to find his car, Joe found 
the mail which contained a littlf' 
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computer card stating that any cars 
left on the street overnight on any 
weekday after having 12 or more 
feet of snow would be towed and 
tagged by the city. Joe called the 
city police and found out that his 
car had indeed been towed and was 
in storage in Hinckley because city 
lots were full. Joe finally managed 
to get up to Hinckley and found out 
the charges were $100.00 and ano
ther $100.00 for towing back to the 
cities (Joe didn't have any snow 
tires, which are a necessity in 12 ft. 
of snow). This brought the bill 
up to $200.25 (Joe tipped the tow 
truck driver) which wasn't bad con
sidering Joe only paid $150.00 for 
the car in the first place. After 
having the tow truck put his car in 
the garage, Joe finally went in the 
the house and callapsed in the near
est chair to study for his Basic Big
otry class. Just as Joe started 
studying, he heard a funny rum
bling outside, and got to the win
dow just in time to see the snow 
plow cover up his nice clean side 
walk with street slush. And so end.,. 
ed Joe's first lesson in basic survival 
in Minnesota. 11!1 
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What's New from page 16 

Why Don't We 

Put It in the 

Road? 

A "garbage" highway might well 
be the road to a better environment 
of the future. 

Sections of a road were paved with 
material containing composted house
hold refuse. It appears to be not only 
as durable as standard asphalt road
way, but more resistant to cracks. 

The paving material contains five 
percent compost in addition to the 
usual asphalt, sand and stone. Com
post is made commercially by taking 
metals, glass and other nondegradable 
materials out of trash, and then grind
ing it and letting it decompose until 
mostly cellulose remains. It is a peat
like material that is normally used as 
a soil conditioner. • 

How's that for a straightforward statement? But then, that's the 
type' of company wear~. We're str~ightforward. in the answers 
we'll give to your quest1ons regardmg a career m the Bell 
System, and we're straightforward in our overall outlook as the 
world's leading supplier of communications service. We hope 
you'll agree that this makes us a good company to work for. 

We offer careers for all types of engineers in all phases of the 
rapidly expanding commu.nications fi~ld, including research,, . 
construction, manufactunng, marketmg and techmcal admmts
tration ... with locations throughout Minnesota and 
throughout the nation. 

The Bell System recruiting team will be visiting your campus-

JANUARY 25, 26 & 27 

You can sign up at your placement office for an interview. 

Northwestern Bell 
An Equal Opportunity Employer. 
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Power from page 21 

Is there another way of meeting the world 
energy demand? Part of the answer may lie in 
the U.S. growth curve for energy use, since we 
consume about 35 percent of the world's annual 
energy supply. \t\Thy has our consumption been 
doubling every ten years while the American 
population is doubling every seventy? Could the 
rate of growth for energy consumption be slow
ed vvithout a drastic ,.all in the GNP? :Might 
not per capita consumption be held constant by 
a combination of consumer f'rlnr::~tion. taxation 
of. electricity, Ucitttral gas, and ~;;~lin~, together 
wtth government and industrial support of ·more 
efficient use of energy and of non-energy inten
sive industries? 

Stabilization of per capita energy consumption 
in the U.S. would of course not solve the pro
blem of how the U.S. might reduce its 95 percent 
dependancy on non-:renewal coal, oil, and gas 
for its energy ~~tpply; nor the problem of how 
to per.suade other ck·veloped countries that they 

Minneapolis - one of the largest power consumers in the Midwest. 

should also reduce their rate of energy growth. 
It would, however, minimize the environmental 
and social impact of the short-term alternatives 
(nuclear power, oil imports, and strip-mined coal) 
and help stretch out fossil fuel supplies until 
new alternatives are developed, whether fusion, 
geothermal or solar in origin. 

A major R. & D. program sponsored by gov
ernment and industry to expand the use of alter
native sources of energy, and more efficient en
ergy technologies, would help reduce the eco
nomic impact of a slower growth rate for energy 
~~msumption. In addition, if energy industries 
could be 2:~~('mraged to diversify into non-en
ergy intensive conglomerates rather than continue 
their present movement toward concentrated con
trol of fuel;;; (e.g. oil, uranium, and coal)' they 
would be able ~o withsl:alid th~ ~conomic effect 
of public program; designed to moderate ener.;. 
gy use. 1111 

MINNESO:':A TECHNOLOG 
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Two E.E.'s were overheard talking 
about an E.E. aquaintence. 

Rookie cop to Vet : 
Rookie Cop: "What do we do with 
the prostitutes we pick up?" 
Veteran Cop: "Send them to the 
Virgin Islands for recycling." 

M.E. #1 "The poor guy doesn't 
know how to drink or play cards." 
M.E. #2 "Thats great!" 

* * * 
M.E. #1 "You don't understand. He 
drinks but he doesn't know"' how, 
and he plays cards and he doesn't 
know how. 

* * * 
:\f. E.: "Thought you were going to 
visit that blond in her apartment 
last night?" 

Then there was the overweight 
Chem. E. who was put on a diet by 
the Health Service doctor and told 
he could ellt anything he liked. 
Then the doctor gave him a list of 
·what he liked. 

* * * 
Note to commuters from the U of 
M police: 
There are at present two types of 
parking . . "illegal" and "No." 

* * * 
Found on a Fall registration card 
of a freshmen Physical Education 
major. 
Name of Parents: Mommy and 
Daddy. 

* * * 
A hot young co-ed breezed into a 
local florist shop approached an eld
erly gentleman puttsing about the 
flowers and inquired, "Have you a 
Passion Poppy?" The old gent 
stared in amazement at the mini 
skirted, braless miss and stammer
ed, "Hot damm, miss, you just wait 
till I finish prunin this here rose!" 

* * * 
"Mr. Jones!" inquired . the stern
faced French professor, "what do 
you think of French syntax?" 
"Hell!" replied the failing E.E. "I 
didn't know they had to pay for 
their fun." 

* * * 
Hit by a speeding little red sports 
car while strolling along the road, 
the little hen got up, smoothed her 
feathers and clucked indignantly, 
"Fresh little cuss, but he didn't get 
anywhere." 

Chem. E.: "I was." 
M.E.: ''Then how come you were 
home so early?" 
Chem. E.: "Well, we sat a while 
and chatted. Then suddenly she · 
turned out the light . I can 
take a hint." 

* * * 

Definition of an Engineer: One who 
passes us an exacting expert on the 
strength of being able to turn out, 
with prolific ·fortitude, strings of 
incomprehensible formulae calcula
ted with micromatic precision from 
extremely vague assumptions which 
are based on debatable tests and 
quite incomplete experiments car
ried out with instruments of pro
blematic accuracy by persons of 
doubtful reliability and rather du
bious mentality. 

* * * 
Dean of students: "I have a report 
here that Coke, 7-up and whiskey 
were found in your dorm room. 
What do you make of that?" 
E. E. student: "Highballs, sir." 

* * * 
CHICK: "How about a date big 
boy?" 
FORESTER: "Can't, I got to go to 
bed and get some sleep." 
CHICK: "Why?" 
FORESTER: "Tomorrows my rough 
day. Gotta shave." 

* * * 
A gorgeous, mm1 skirted, braless 
blonde walked into the dress shop 
and inquired: "May I try on that 
blue dress in the window?" 
"Go ahead," the owner said~ "It may 
help business!" 
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~® 
WRITING CONTEST ~ 
Open to all students and staff. l.t 
Maximum length of 2,500 words. 0 .IJ. 
Typed manuscripts turned into Room 2, M,ech. Eng. by 
March 1, 1972, at 3:00 P.M. 

e Topic: The significance of the insignificant. 
e.g. • common ordinary objects 

e insignificant scientific theories 
e animals & plants taken for granted 

e First Prize: $20.00 and publication. 
All stories will be returned if accompanied by a self-addressed 
stamped envelo,pe. 

been 
fishing? 

our line I 

8-7 81 
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Donaldson, located in the sports and cultural center 
of the upper midwest, is searching for engineers and 
scientists to meet the ever-increasing needs of our 
clients. Today's noise reduction and air filtration 
problems must be solved and we at the Donaldson 
Company have been providing these answers for 
over 50 years. 

We need people in the areas of noise control, air fil
tration, and fluid mechanics. We need people who 
have a healthy respeGt for a challenge, and an appre
ciation of the good Hfe in the heart of America's vaca
tion land. Your association with our professional staff 
will be as rewarding as the pleasant life our com
munity offers. 

JANUARY - 1972 

donaldson Donaldson Company Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

"An Equal Opportunity Employer" 

Call or write 

John Raplinger, 

Personnel Division 
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The gineer's 
Has 

in several colors 

to turn you on! 
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To gain the competitive edge, the experts in downhill slalom have 
this advice: "Watch the time line-the fastest course line." 

6 'ln the race against time, if a skier slips off and goes too low in the 
traverses, he'll lose precious seconds." 

As you look to your future course, watch for the company whose 
progress is on a time line with your own. 

Ask companies about their expansion and modernization programs (ours is an optimistic 
$221 million). Find out if you're interested in the markets they're interested in. 

If they have a position that fits the course you've set. If they promote from within. 
Don't settle for salary and status quo. We don't. Pick a time at your college placement officeo 

Let's discuss your future. The Timken Company, Canton, Ohio 44706. 
Timken'"' bearings are sold all over the world. Manufacturing in Australia, Brazil, Canada, 

England, France, South Africa and the U.S.A. 

An Equal Opportunity Employer (m/f). 

REGISTERED TRADEMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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If you can't wait for the recruiterv 
write today to George Garvey, 
Westinghouse Education Center~ 
Pittsburgh, Pa. 152210 An equal 
opportunity employer. 

You can be sure ... if ifs 
e in e 
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we on't know your number ! 

~ 12) 8 8-79 1 exa 4 6 

We've got a number of things to talk to you 
about. Engine air filtration and silencing; dust 
and mist collection; acoustics and noise con
trol; fluid mechanics ; particle technology; gas 
and liquid filtration; environmental engineer
ing; hydraulic filtration and static and dy
namic sealing. 
Plus Minnesota's: 

Camping 
Areas 

C u\haro\ 
~enters 

u,. 
e~;re,.s "&· 

I IDes 
cane~ 

. Colle 
9es 

And all this- only minutes from our Bloom.-
ington facility. Continuing leadership in our 
field will come only by attracting intelligent~ 
imaginative, dedicated, creativer industrious 
people to help us. See? We've got a lot to talk 
about! 

donaldson Donaldson Company inc. 
. 1400 West 94th Street 

Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

"An Equal Opportunity Employer" 
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During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling ow 
responsibility to supply ·your 
power need~:· 

a brighter life for you 



Water makes many things grow and flourish. In~ 
eluding your career. That's why engineers, land
scape architects, environmentalist/ecologists, 
economists, planners and many other modern 
professionals have a chance to do big things-in 
every sense-by .launching careers with the 
Corps of Engineers. 

The Corps is responsible for overall planning and 
management of our nation's principal water re
sources. The question you will confront is no less 
than: "How can we improve the quality of life 
in these United States as it relates to water?" 

When you find the answers, we'll help you put 
them to work. This· unique challenge involves 
both your own technical education and talents 
and a total commitment on our part that the 

development and management of. water resources 
must be balanced with protection ·of the natural 
environment. 

Our career opportunities> are not concerned with 
water resources alone, however. Modern con
struction, engineering design; systems analysis, 
computer technology, R&D, topography-these 
are just a few of the other areas where you can 
build a career of to tat lmrolvement, achievement 
and satisfaction with the world's largest e.ngineer
ing/ construction organiz:ation. 

Eager to share a real chatlenge? This is the 
opportunity you're looking for. Write today for fu!l 
information. CORPS OF ENGINEERS, Department 
of the Army, Washington, D.C. 20314 ~ An equal 
opportunity employer m/f 

C RPS FEN EERS 
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Snowblind 
The fields and forests have fallen under 
snowmobile craze. 

Living Room 
New housing ideas for the Twin Cities area encourage space for 
expansion. 

The Myth of Scientific Obiectivity 
Dr. M. Dworki·n, U. of Minn. microbiologist, maintains a scientist 
cannot remain objective in an uncertain world. 

As A Matter of Facts 
Are the ecological dangers of snowmobiles real or just an emotional 
over-reaction? 
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The results of the IT survey, 
taken last spring, have recently 
been released. 'vV e feel that the 
section concerning the ad vising 
system is of particular interest to 
all IT students. 

From the survey, it is obvious 
that the present system is failing 
to serve the student. \Vork is be
ing done to drastically revise the 
system and, hopefully, changes will 
be made soon. 

The following is, in part, the 
Tech Commission rep.ort on the 
survey. 

Over 45% of the students wlll 
see their advisor once a quarter, 
while 279~, will see their advisor 
once a year, probably to have their 
one-year plans approved. Only 
9~:~, of students will see their ad-·· 
visor more than twice a quarter. 
These statistics should be looked at 
in conjunction with the ava,ilability 
of the advisor. Only 14% sai(~ 
that their advisor was always avail
able, while 58% said that he was 
usually available, 21% said that he 
was seldom available, but only 3% 
had advisors that were never . 
around. 

'vVhen asked if they had only 
gone to their advisor to have forms 
signed, 46% said yes. 50% had 
gone to. see their advisor for "ad
vising" purposes. This would seem 

4 

to indicate that either the students 
or the faculty have misinterpreted 
the purpose of the advising system 
-to help the student plan his 
courses in a coherent program, Hs
i ng the ad visor's experience in a 
certain field. This is borne out by 
the fact that around 43% of the stu
dents have not seen their advisor 
for help in planning their non
technical program, while 66% have 
not seen their advisor for help in 
plannif!g their non-technical pro
gram, and an amazing 80% have 
not asked their advisor for career 
advice, and only 4.6% have gone 
to their advisor for on personal mat
ters. 

Approximately SO% think their 
advisor is "moderately" interested 
in his advising role. 26% feel their 
advisor is "keenly" interested in 
his role. 20% said their advisor 
was less than interested or com
pletely disinterested. 

The caliber of the advisors seems 
to be called into the question by the 
results of the survey. Only 44.9% 
of those polled think their advisor 
is competent and well-informed on 
matters pertaining to technical 
courses and programs, 39.7% think 
that their advisor is only moder
ately well-informed, while 10.8% 
feel their advisor is poorly inform
ed. The advising system breaks 
down almost completely when it 
comes to helping students with lib
eral education. Only 16% feel their 
advisor is competent on matters of 

r, 
r 

liberal education courses. 52% feel 
he is moderately well-informed, 
23% feel he is poorly informed, and 
3.4% had advisors that were un
willing to advise on liberal educa
tion courses. 

When asked to evaluate their 
technical program, 44% felt that 
their program was largely co
herent and well~planned, 27% felt 
that their program was somewhat 
arbitrary or lacked focus, and an 
amazing 24.7% had not evaluated 
their technical program yet. This 
reflects n"ot only on the advisors, 
but on the Institute of Technology 
as well, since IT is one of the most 
heavily-structured colleges in the 
University. Perhaps the admini~
tration should take a look at their 
programs, and ask the various de
partments for their suggestions on 
how to make the programs appear 
more coherent to the student. The 
student also has the responsibility 
to make his own education coher
ent and meaningful to himself. 
51% feel that their liberal educa
tion to be somewhat arbitrary or 
haphazard. Only 21% feel satis
fied with their liberal education, 
while 23% haven't evaluated their 
education yet. 

Those that ~~w their advisor once 
a year felt that their program was 
somewhat arbitrary c>r they had not 
evaluated their program yet. 

28% of those that said their 
technical program was somewhat 
arbitrary said their advisor was sel
dom available for advising. This 
contrasts with 18% that were satis
fied with their program that said 
their advisor was seldom available. 

It turns out that of the group 
that feels their technical program 
is coherent, 33% said their advis
ors were kt;eply interested, com
pared to 20% in the "arbitrary" 
group. Those that had keenly-in
terested advisors had the greatest 
percentage of coherent liberal edu
cation programs. 

54% of those with coherent pro
grams in technical fields felt their 
advisors were competent and well
informed, while only 40% of those 
with somewhat arbitrary programs 
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felt their advisors were competent. 
Only 7.2% of those with coherent 
programs felt their advisors poorlv 
informed on technical matters, con;
parecl to 15.8% of those with some
what arbitrary programs. 

The lack of advisor expertise 
in liberal arts education is shown 
by the fact that only 25.4% of those 
with coherent liberal arts programs 
felt their advisors were competent 
and well-informed about CLA cour
ses. Only 13.8% of those with 
somewhat arbitrary CLA programs 
felt their advisor was competent 
and well-informed about C L A 
courses. 

There is a bright spot in this 
report, though. The percentage of 
students who think their technical 
programs are largely coherent in
creases dramatically the longer they 
are in school. Only 35.5% of 
freshmen think their programs are 
coherent, versus 52.1% of the sen
iors and 63.6% of the grad students. 
However, this increase comes about 
from those that had not evaluated 
their technical programs. 

This segment of the survey shows 
that the advising system as consti
tuecl now is only doing a half-job. 
Not even a majority of the students 
feel their advisor is competent to 
advise in his O'Wn field. Only 16% 
feel their advisor is well-informed 
on CLA matters. 

An advisor is someone the stu
dent is supposed to come to with his 
problems and questions about cer
tain courses and get answers that 
will help them. Obviously no one 
ever told all the advisors this. To 
make this advising system work, 
there must be a concerted attempt 
by the faculty, who are our advis
ors, to become better informed 
about both IT and CLA courses, 
and to become more available to 
the students. 

Something must be clone to trans
form our present system of advis
ing into a more viable structure that 
will benefit hoth students and facul
ty. Iii 

* * * 

r z t '' 
vVe appreciate receiving the 

letter from l\!Iark English con
cerning December's "Reverb". 

\Ve agree that stating the let
ter was "printed exactly as re
ceived" was misleading. This im
plied that we were concerned 
primarily with the grammer, 
~pelling and punctuation, which 
we were not. Correct grammer, 
spelling, etc., are important since 
they reflect the image of the 
writer ancl are essential to 
clear, precise expression. l\1ay
be they should be handled in 
Freshman English. 

Our primary concern, though, 
was with the content of the letter. 
This freshman was blatently say
ing, "I do not want to be educat
ed." The reason for Freshman 
English is to understand that 
"crazy poet". As Dean Swalin 
wrote in November's "Reverb", 
" . it is insufficient to learn 
only chemistry, physics, ancl 
mathematics, for example. The 
engineering or science student 
must have a knowledge of areas 
of intellectual endeavor such as 
philosophy, psychology and his
tory. The student must be able 
. . . to place the social system 
in which he or she lives . . . in 
perspective". This must be done 
to ''train individuals to control 
technology". U nclerstancling that 
"crazy poet" is exactly what 
Dean Swalin means. 

An engineering degree is a pro
fessional degree, much like a 
doctor or lawyer. Webster de
fines professional as "someone 
who is worthy of the high stan
dards of a profes~ional ; someone 
who is worthy of professional 
quality and status." 'vVe believe 
that to attain the status of a pro
fessional, one must be a totally 
educated person, one with a basic 
knowledge of literature, the arts, 
etc. 

For these reasons, we certain
ly cl~sagree with Mark English's 
opinion that an IT student's 
needs in English are different 
from that of the CLA student./ 
BJ,RR 
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Having talked to the freshman 
who wrote the letter in the Decem
ber issue of the Technolog, signed 
"IT freshman", I must take issue 
with your comments on it. 

His argument with freshman En
glish, which you failed to notice, is 
with the material presented. There 
is no attempt in the English pro
gram to tailor the class to fulfill 
the needs of engineers, which are 
manifestly different than those of 
a history or a sociology major. An 
example of what the English pro
gram could become is found in the 
teaching of math and physics to 
non-IT students. Those courses, 
Natural Science, for example, are 
Jess difficult and less detailed than 
the IT courses in the same fields. 
This is done for the very excellent 
reason that those students taking 
the courses are in rwn-technical 
fields. I feel that this same con
sideration should be extended to IT 
students. Certainly no one will 
argue that my specific needs in the 
English language are the same as 
the needs of a CIA student. 

It was extremely misleading to 
print the freshman's letter exactly 
as received and charging that fresh
man English could cure these faults. 
This is blatantly untrue. Freshman 
English doesn't teach grammar or 
punctuation. It is assumed that this 
knowledge was picked-up in high 
school. Obviously it is not. All 
the freshmen I have talked to ex
pressed difficulties in usage of 
grammar, and also said that fresh
man English does nothing to cor
rect them. This seems the major 
failure of the program as presently 
constructed. 

Your amazing assumption that 
one letter proves that all IT fresh
men need to take English courses 
is completely unsubstantiated. It 
proves only that more time should 
be taken in the freshman English 
courses to teach grammar and punc
tuation to those that show they 
help. But, then again, your com-

6 
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ments tend to support your argu
ment-that IT students need to 
take freshman English, and in some 
cases, how to correctly read and 
understand a piece of prose. 

T h e freshman English class 
should be changed to suit better 
the needs and talents of engineers. 
It should help the student know 
how to understand writings and 
how to express himself clearly and 
precisely. I do believe that there 
is a need for freshman English for 
most IT students, but I also believe 
that it should be reconstructed to 
better educate the students of IT. 

Mark English 
Junior, Electrical Engineering 

r r 
f r I. 

MINN·ESOTA TECHNOLOG 



Focus 
E-Week will deal with 

social and environmental 
problems 

The Tech Commission (the student governing board 
of I. T.) is beginning t oplan Engineering-Day programs 
en environmental and soda! issues related to engineer
ing. The 1972 E-Day may be somewhat of a break 
from tradition, but it is expected to create more wide
spread interest with I.T. and the University as a whole. 

Programs will include seminars, displays, and a bi
cycle event. If funds are available and student inter
est is strong, it may be possible to spo·nsor nationally 
famous speakers and a wide variety of display projects, 
slide showings and films. Interested students or facul
ty should contact the Tech Commission, Room 230 
TNCE, 373-7729. 

* Fully reconditioned 
* Guarenteed for 5 months or 

50,000 light years 
* Meets all Federation pollution 

standards 
* Amaze your friends 
* Captured Klingon warships 

also available upon request 

(Price does not include di-lithiurn crystals) 

Blunde.r&-Pest, Corporate Offices: 
Rm.2, Mech.Eng., Minneapolis, Minn. 
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u Amea·ica has gotten along terribly well 

without the snowmobile for so·me centuries. 
I suggest we can do without it indefinitely.~~ 

by Morten Lund 

Reprinted by special per111ission from tlze October) 1971) 
issue of Ski maga:;ine. 
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he good books says 'Love thy neighbor.' But 
"·hen your vvinter neighbor is maiming wildlife and 
filling the air with noise and acrid exhaust, you learn 
to dislike him. How did snowmobiling get so popu
lar in five short years? 

Ten years ago, the phrase "over-the-snow vehicle'' 
had a friendly ring to it. The image was positive: a 
helpful mountain tractor, a trail-smoother, an ice
chopperupper. 'I'oday, "over-the-snow vehicle "brings 
to mind a Le lViaus open-exhaust, gas-powered buzz
saw on metal skis that rides in circles just outside 
the windows of the lodge as everyone inside gets 
ready to relax after a pleasantly exhausting clay out
doors. And the buzz-saw rides. And it rides. And 
it rides. And the moon comes up, and other metal
monster buzz-saws join in: The whole screaming 
tribe gleefully slaughters every last vestige of gemullt
lichkeit. The peace and evening ambliance has been 
shattered to a final, irrevocable death and the vic
tims are mad as hell. 

There are a lot of victims. There are a lot of snow
mobiles. 

FEBRUARY - 1972 

Last year their number topped 1.6 million in the 
l_Tnited States and Canada; less than a tenth of these 
existed five years ago. Since there are three users 
(average) to a snow vehicle, more people snowmobil
ed than skied last year. It's been five years of wild 
lemming-like reproduction. There will be more of 
the same. One half million more metal monsters will 
be delivered by the end of this winter; another half 
million next; and the next; ad infinitum. \Vhere it 
will all, end God alone knows. 

Perhaps He will get angry. 
Almost everyone else who is not a snowmobiler 

but in range of the noise, already has. 
"\Ve've lost all peace and quiet in the woods," said 

a Maine man. "That's about the way it is now. Any 
place you go, it sounds like a chain saw." 

"You've got areas in this state whose snowmobil
ers are regarded as the next thing to Attila The Hun," 
said the director of the Michigan State Police. 

The prevalence is frightening. The prognostica
tion for Maine is one snowmobile for every three cars 
in the state. Snowmobiling is now definitely the 

Continued on page 23 
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The farmers at a "Kombinat" (collective 
farm) in Nasice Breznica, Yugoslavia are 
really making their acreage pay off. 

They flooded it, and are raising good old 
American channel catfish. 

About three years ago, FMC visited the 
Kombinat as part of a state department
approved agricultural development program. 
At the time, the Yugoslavians were raising 
carp in huge man-made ponds covering mar
ginal land-land not best suited for crops. 
"Why not switch to farming catfish?" we 
asked. "They yield twice the harvest. And 
they bring a premium price in the market
place." 

The Yugoslavians said, "Good idea-where 
do we get the fish?" 

That's when our work began. We con
tracted to ship them 21,000 fingerlings, 110 
brood stock, and 120,000 newly hatched 
"fry," knowing live fish shipment mortality 
rates often reached 50%. 

To do this job, special FMC containers 
were developed to fit into the baggage com
partment of a Pan Am 707. They maintained 
precise life support levels of oxygen, carbon 
dioxide, ammonium, and controlled thermal 
levels, too. During four 50 hour trips from 
St. Louis to Yugoslavia we lost just six fish. 
A record. 

More importantly, Yugoslavia has more 
productive "farmland." 

Fish farming, or aquaculture, is an exten
sion of FMC agricultural programs. The 
company is capable of building ponds, sup
plying pond cleaning and pond operating 
equipment, building fish processing and can
ning plants, as well as containers for ship
ping fish by air. 

We also make printing presses, chemicals, 
snowmobiles, rayon cord, and several thou
sand other diversified products. 

To discover what else we're doing to make 
life livable, see your placement director for 
our publication, "Careers with FMC." Or 
write FMC Corporation, P. 0. Box 760, San 
Jose, California 95106. We are an equal op
portunity employer. 

® 

FMC CORPORATION 

You'd be surprised 
at all the things we do .. 
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by Dr. Martin 

These are the 
comments of Dr. 

and not necessarily the 
views of the Minnesota 

Technolog and Institute· of 
'Technology. Anyone· having· 

opposing views will be 
given equal space. 

1\fost laymen are con,vinced 
of the· myth. of scie·ntific ob~ 
jectivity; most scientists in
sist on it. In. a normal world, 
b·eset by uncertainty·, the no
tion of objective· truths can 
be c ...... ·.· ... ·.·.·.· .. ·.o .•... · ... · ... ·m ... ·.· ... ·· .. ··.· f .. o ..... ··.·•.r ..• · ... t. • M islea.din 
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disaster is within our grasp, the near-religious in
sistence on objectivity can guarantee that disaster. 
It can do so by relieving us of the painful and diffi
cult burden of making moral judgments about our 
work. 

The purpose of this article is a polemical one. T 
wish to argue that science. by it::. very nature. has 
important non-obj ecti \·e dimensions. It should fol
low. 'I hope. that the shield of objectiYity behind which 
the scientist has often vanished as a shado\'.·y non
person. must itself. vanish. 

It \H>nld be presumptuous for me to try to offer 
philosophical arguments. The elegant and powerful 
reasoning of Michael Polanyi (e.g. see ''Personal 
Knowledge") leaves little for a layman to contribute. 
I wish to talk to you as a working scientist concerned 
about the social and political implications of ''objec
tive" science. 

I came to a recognition of the problem via two 
routes-a political one and an academic one. The 
former was my involvement in a debate within the 
microbiological profession. It concerned whether or 
not the American Society for Microbiology should 
provide an advisory ~ommittee for the biological war
fare research activities at Fort Detrick, J.\!Iaryland. 

The latter route travelled through a course given 
by a collegue of mine in Humanities. The course, 
called "Science and Humanities" was concerned with 
the struggle behveen these two ways of looking at 
reality, and their attempts to capture ones way of 
life. \Ve examined the classical science-humanities 
debate between l\!Iatthew Arnold and Thomas Hux
ley as well as the more recent C. P. Snow - Leavis 
polemic. During our attempts to recognize the .dif
ferences between the historian-poet-philosopher and 
the scientist, as they all struggled to describe reality, 
it became clear that in the minds of many the issue 
of objectivity \vas a central distinction. It also be
came clear, as \Ve pursued the question in greater 
depth, that the issue of objectivity was less a funda
mental distinction than was apparent from a super-

14 

ficial glimpse of the problem. 
The biological warfare debate was equally reveal

ing. Time and time again microbiologists would 
stand up at meetings and insist that biological war
fare had no moral dimension for a microbiologist as 
a microbiologist. \Ve were doing what we were train
ed to do - microbiology. And it could be neither 
right nor wrong, but only good or bad microbiology. 
The implication was clear that from nine to five we 
could be microbiologists -vvorking on bacteriological 
weapons, and from five to nine \Ve could be private 
citizens outraged at the government's misuse of our 
work. I was consistently impressed by the observa
tion that the above type of statement was usually 
made by those of my colleagues who tended toward 
political conservatism and that the converse relation
ships also held true. It became clear that whether 
we supported or denounced the purely objective, im
personal view of our work we were all making poli
tical statements about that work. 

So much for the background. Let me proceed with 
my argument that the scientist who is indeed purely 
objective can be neither a good scientist nor a moral 
individual. 

There are at least three major dimensions of sci
ence where objectivity becomes either irrelevant or 
actually distractive. First, there is the matter of pre
mises. One might paraphrase St. Thomas Aquinas 
on religion by saying about science - "If one ac
cepts the original absurdity, all else is logical." Science 
itself deals not with the original absurdities but ra
ther with the series of logical connections that one 
makes, within the bounds of unprovable premises. 
Is one a Freudian or a Skinnerian? Does one start 
\vith wave theory or quantified particles? Is one a 
mechanist or a vitalist? The choices go on and on. 
Regardle,(,s, one can construct an internally logical 
system with any of them. \Vhat's more, most of them 
work; i.e. they permit predictability in the areas with
in which most of us exist. So it is important to recog
nize two aspects of our premises; 1) they are arbi-

Continued on page 29 
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by Jennifer Kerr 

A 1968 congressional study showed that 2.6 mil
lion new or rehabilitated housing units per year \vere 
needed in the United States. Last year, housing 
repair and construction fell one million housing tll1its, 
or 39 percent. short of that goal. 7\luch of the new 
housing being constructed to meet these needs is not 
very encouraging-mobile homes. "cracker box" (two
and-a-half story walk-up) apartments. and rows of 
suburban houses that look alike. l~ven vvhen the de
sign is good, the planning ancl unity of the neigh
borhood are often poor. 

"Traditionally, society has categorized housing,'' 
Duane Thor beck, a lecturer, said. .. Here's a high rise 
for the elderly, here are some apartments for young 
people, and here's an area for families. And right 
now, most municipalities require side yards and front 
yards, which have nothing to do with livability." 

Some alternatives to this type of construction and 
city planning (or lack of it) are being researched, 
tested, or built, in the Twin Cities area. The l\Iin
nesota Experimental City Project, a plan for a new 
city with very efficient systems of mass transit, ship
ment of goods, and solid waste disposal, is being re
searched at the University. Pemtom, Incorporated, 
a housing corporation, is testing the assembly line 
production of housing units that can be stacked in 
very unique spatial arrangements. 

Construction has begun for both the Cedar-River
side and ] onathan projects. Both these projects at
tempt to bring persons of different socio-economic 
and age groups together into the same community, 
and to integrate educational, arts, and shopping fa
cilities into the neighborhood. Planned Unit De
velopment (PUD) ordinances, which make excep
tions to zoning laws \vhen it seems appropriate to do 

Continued on page 20 
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That cylinder, the size of 
a pea, is a building block of all 
spacem electronics gearem 

on m ions will p more zip 
in your mailm d nickel's 
helping make it happen~~ 
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The U.S. Postal Service is busily streamlining 
itself with some of the most sophisticated electronic 
hardware in-or out of-this world. 

Optical scanners to decipher addresses in over 90 
different type fonts. Computers. Coders. High-speed 
printers. Giant, 15-ton electro-mechanical sorters. 

By 1975, this equipment should begin to slash 
postal operating expenses as much as $500 million a 
year. And make a whopping improvement in service. 

At the core of the new machines-and of business, 
medical, aerospace, and other advanced electronic 
hardware-are millions of spidery gadgets like the one 
in our photo. Anywhere from 29 to 100 percent nickel, 
they're hermetically sealed packages for miniaturized 
components. Most house tiny chips of silicon covered 
with transistors, resistors, diodes, and complex cir
cuitry-complete systems for storing, amplifying, or 
otherwise harnessing faint electronic impulses. 

The nickel in the packages helps because it has 
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good thermal and chemical compatibility with sili
con. Because it enhances formability, bonding, and 
electrical conductivity. And because corrosive humid
ity won't faze it. (Nor snow, nor rain, nor heat, nor 
gloom of night, for that matter.) 

Insignificant as the little cylinder looks, it took 
over 4,000,000 pounds of nickel to make enough of 
them for the electronics industry last year. 

Just as our metal is a helper, so International 
Nickel is a helper. We assist dozens of different indus
tries all over the world in the use of metals. We offer 
technical information. And the benefit of our experi
ence. Often, Inco metallurgists are actually able to 
anticipate alloys that will be needed in the future, and 
to set about creating them. 

This kind of helpfulness, we figure, will encour
age our customers to keep coming back to us. 

And that helps all around. 
The International Nickel Company, Inc., New 

FEBRUARY- 1972 

York, N.Y. The International Nickel Company of 
Canada, Limited, Toronto. International Nickel 
Limited, London, England. 

INTERNATIONAL NICI<EL HELPS 

17 



T 

An extensive new line of more 
than SO slide rules-ranging from a 
$1.95 student model to the innova
tive $2R95 Novo Biplex 2/831'\L 
professional model-has just been 
introduced. 

The ::\ovo Hipkx 2/83::\L i uni
que. in that it has tvvo pair:-; o ruot 
scales. vV 1. Vv' 1', \V2, and \V ', on 
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Small 
Calculator .. 

emor1zes 
Programs 

el st e sure in Sli erules 

a 10" base. These scales have gra
duations broken off at 10=3.16 and 
thtb offer accurate calculations car
ried out to four places-accnracy 
equivalent to that previously only 
pussihle with a 20'' rule. 

The graduation:-; and eye-ease 
color c·uding· will nut fade or rub 
uff in use. The full view cursor has 

A powerful new electronic dis
play calculator with automatic pro
gram input from maguetic cards has 
been announced. 

The C 3660 Programmable Cal
culator has the simplicity of opera
tion, compactness and low cost of 
the desk top electronic calculator, 
combined with the decision-mak
ing ability of a cm'hputer, internal 
memory for storage of programs 
and data. automatic operations and 
the reading in of programs from 
magnetic cards. 

Completed programs can be load
ed into the C 3660 program memory 
through keyboard input, then trans-
ferred from program memory to a 
magnetic card, two inches by four 
inches in size, which can be used 
repeatedly to provide for a fast and 
accurate program input. 

three hairline markings for greater 
flexibility in making calculations. 
The 2/83NL is easily adjusted for 
realignment if necessary. 

The decimal trig log log slide rule 
is designed for students. engineers. 
scientists. physicists, mathemati
cians and others requiring a high
ly versatile, yet compact rule. 

The nevv calculator can be pro
grammed to solve complex mathe
matical formulas applicable to all 
lines of business. The C 3660 re
lease includes a library of written 
programs for business, finance, in
surance, statistics and engineering 
for immediate use in customer in
stallations. 

The programming power of the 
C 3660 includes a 14 4-step program 
memory, 10 storage memories and 
15 branch instructions. The com
puting unit uses 32 digit computing 
capacity and 16 digit display to 
perform fiv'e arithmetic functions, 
including square root, with maxi
mum accuracy. 

The new calculator is 13.5 inches 
wide, 4.75 inches high and 16 inches 
deep. It weighs 17.75 pounds. 
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Tubby is a new completely sq.fe 
chemical treatment which slip
proofs bathtubs and shower floors 
"for a minimum of five years. A 
simple two-step process gives por
celain surfaces traction in minutes, 
yet causes no damage or change 
in surface appearance. Since bath
tubs remair1 as smooth as ever to 
the skin with no gummy coating, 
tubs are more sanitary after Tubby 
treatment is applied than tubs 
equipped with dirt and germ-trap
ping mats or strips. 

Thoroughly field tested by lead
ing motels, hospitals, and institu
tions, Tubby has been analyzed and 
ofund to be ". . . safe and no more 
harmful than using a typical scour
ing powder . . ." and ". . . does 
'not cause any short or long-term 
damage or deterioration of porce
lain tubs." 

FEBRUARY - 1972 

is for 

PI aterials Inc. 
They have everything from 0 

Artgum erasers to Zip-a-toner 

located at 
315 14th. Ave. S.E .. 
3018 Lyndale S. 

331-6864 
827-5301 

We're looking for engineers who don't wear their slide rule holders like holsters. 
They don't have to. Their non-technical abilities and interests pretty well match 
their technical ones. Like handling details. Or selling ideas. Or motivating people. 
They can have darn near any engineering degree. They must have a desire to get 
into management - quickly. 

Sound like you? Check with us; we'll listen closely. It might be the best move 
either of us will make. 

The Bell System recruiting team will be visiting your campus 

Sign up in your placement office for an interview. 

Northwestern 
an equal opportunity employer 

*But we sure don't knock it. Limited opportunities are available in 
Research and Development. Contact the Placement Office for specifics. 
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Housing from pa'ge 15 

so, has made it possible for Jonathan, Inc. and Cedar
Riverside Associates, Inc. to proceed with plans 
which would normally be prohibited by zoning laws. 
Pemton, Inc. will also make use of Planned Unit 
Development, should it decide to go ahead with its 
U nimod project (the assembly line built homes). 

Zoning laws usually prescribe that dwelling units 
must be detached and X number of feet apart. "But 
by reducing the lot size, a developer doesn't have to 
build on every bit of land," according to vVayne Cox, 
assistant housing coordinator of the Metropolitan 
Planning Commission. "More usable open space is 
protected and left open." Planned Unit Development 
also allows the developer to have "some town houses, 
some apartments, some single family detached, and 
a shopping. center within the neighborhood. You 
can get some variation within a living area. It doesn't 
have the sprawl effect. You can alsc have pedestrial 
walkways. It is an opportunity to create unique liv
ing communities." 

''About 20 municipalities in the Twin Cities have 
ordinances providing for Planned Unit Develop
ment," Cox said. "It's fairly recent in our area. In 
the east, it was used before the turn of the century." 
It was dropped in favor of zoning, but started com
ing back into use about 10 years ago. 

Cedar-Riverside Associates, Inc., which was start
ed 10 years ago by Keith Heller and Gloria Segal. 
has many innovative plans for the West Bank in Min
neapolis. One feature of the Cedar-Riverside project 
will be integration of various socio-economic groups. 
There will be some single family town houses, sev
eral apartment buildings of different kinds and 
heights, subsidize9 and non-subsidized housing units 
within the same buildings, and probably some con
dominiums and cooperative apartments. The combin
ation of subsidized and nonsu.bsidized units within 
the same apartment building is being made possible 
by the federal 236 program. Barbara Kueppers, as
sistant to West Bank developer Gloria Segal, said, 
"Cedar-Riverside Association has also been trying to 

·make it possible for students to benefit from the 
housing subsidy. Discussions have begun to find a 
way to make this possible. The law permits only 10 
percent, single, unrelated individuals to live in a 
moderate income subsidy project. :Married students 
qualify with no restriction. What we are doing is 
finding a way single students can use it, too." 

Cedar-Riverside is also using many design innova
tions. lVIaximum use of land is being made by hav
ing parking ramps covered by decks. Some of the 
apartments will extend the full width of the build
ing, so they will look out in two directions, and the 
low and moderate income apartments are two stor
Ies. The tenants will have a choice of two sizes of 
balconies, or no balcony at all, but in any case more 
living space. It is this system of balconies which will 
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Top: Will brick three-stories give way to 
cement highrises as the Heller-Segal pro
ject expands? 

.Above: Overall model of W~st Bank build
ing plan. 

Right: A.n artists drawing of Cedar-River
side stage one. 
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give f11e external walls their uneven appearance, 
Kueppers said. And the buildings are all planned to 
give a good, open view from every window. 

Flexibility in planning is important in the Cedar
Riverside project. The project is being planned in 
ten stages. each stage taking approximately two 
years. In this way, as new technology or new ideas 
arise, they can be implemented. 

There will be a compactor for solid waste, which 
may eventually be used for recycling. There will al
so be a heating plant serving the area west of Cedar. 
As the Cedar-Riverside project expands, the heat
ing plant will be enlarged to take on this greater area. 
But the plant is being planned in such a way that 
it can be reduced -vvhen the new area of Cedar-River
side gets its own heating plant. In this way, there 
will be no unnecessary expenditure of natural re
scmrces. 

One new concept being implemented by the Jon
athan Housing Corporation is the expandable home. 
(Jonathan is a nevv town, near Chaska, about 30 miles 
outside lVIinneapolis.) "-,:\ young family just start
ing out could move into a small core unit which, as 
their savings and family grew, they could en
large,'' said Joseph Dennis, General l\l[anager of 
Jonathan Housing Corporation. ''For example, you 
might add a garage or a bedroom wing". Later, you 
might add a dining room." 

Jonathan has successfully integrated cultural facili
ties into the neighborhood and provided housing for 
a variety of income groups. However, some of the 
people involved in the planning have been a little too 
enthusia-stic in trying to convey to people that J ona
than is innovative and exciting, and that it approa
ches utopianism. Consequently, there are large pos
ters, and, in some cases, sculptures, all painted in 
supergraphics (brightly painted letters on brightly 
painted backgrounds). These signs are reminiscent 
of the \N alker Art Center or Dayton's Out of Sight 
shop. They announce such names as "Forever 
Woods'', ''Tree Loft Apartments", and "Friendship 
Lane North" (and South). Jonathan would do far 
better to ride on its own merits. 

Jon a than now has an art center, a recreation pavil
ion, and a village center. There are bus shelters, the 
designs are very interesting, and a lot of open space 
and trees are left. 

TJnimocl, Pemtom's system of assembly line-pro~ 
duced housing units, is now being tested. "So far, 
we've been in a research and development phase, and 
we have not actually gone out and built housing with 
new concepts," said Roger E. Conhaim, Manager of 
lVIarket Development and Research at Pemton. Uni
mod is a system of assembling or arranging factory
built housing units, about 40 ft. X 13 ft. 4 in, in in
teresting ways. One plan is to stack the housing 
units, not one right on top of another, but staggered. 

Continued 
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Another plan is to cluster detached housing units 
around a cul-de-sac (courtyard). Garages· are added 
and the roofs are pitched slightly. All of these tech
niques tend to break up an otherwise tubular effect 
cf the housing units, which are the same size and 
shape as mobile homes, although ,'vinade of different 
materials. The interesting effect achievec\ by spatial 
arrangement more than compensates for the fact that 
the housing units look the same. 

"In the design phase, we have tried to take into 
consideration what we regard to be potential pro
blems with regard to public acceptance. For example, 
we design interior spaces to be very much like the 
interiors of a conventional built home." said Conhaim. 
''And we have chosen, where possible, to use gyp
sum board, which can be painted, even though wall 
paneling is a lot 'more efficient''. 

Prefabricated housing can provide features not ord
inarily obtainable through on site construction. If 
the units were built on site instead of in a factory, 
it would be much more costly to stack and stagger 
them. "It is now feasable to do this while keeping 
the costs down." 

The advantage in prefabricated housing is not that 
it requires less labor, but that it requires less skilled 
labor. \Vhether this is advantageous in a particular 
area depends on the construction costs in that area. 
According to Conhaim, "We have not made a definite 
committment to an actual Unimod plant. We have a 
small facility in Indianapolis. We hope to manufac
ture a small quantity of Unimocl housing units in 
Indiana to test market. Based on the results of this 
consumer testing program, we will make a decision." 

Thor beck, who designed an earlier version of U ni
mocl, said, "the problem is that the initial tooling up 
is a very expensive proposition. You have to have 
a very large assumed market in order to do it." He 
added that we need more uniform building codes to 
make the use of prefabricated housing possible over 
large areas. 

The Minnesota Experimental City (MXC)· Project 
is by far the most ·ambitious of these four ventures, 
but is still very much in a research stage. Its goal 
is to build ''an experimental new city in the 250,000 
population range, in ·which the human condition -vvoulcl 
be improved significantly and where, as a national 
proving ground, technological innovations could be 
demonstrated and evaluated," according to a May, 
1969 progress report. 

The project is being ·studied and pk1.nned by a num
ber of University faculty and administrators, as well 
as by many people from all over the United States, 
specializing in various fields. 

Many new concepts -vvould be incorporated into 
this new community. A tunnel complex could be 
used in the coordinated movement of goods and mail, 
utilities, and solid waste, the report said. The tun-

A "starter" home with flexible expansion possibilities. Upper level is 
finished with Living Room, Family /Dining Roo·m, 2 Bedrooms, full Bath, 
Kitchen, Outside Deck. Lower level has space that will accommodate 
an additional Bedroom, a Family Room, Sauna, Bath, and workshop 
space. Fully finished, there can be a total of 2,200 sq. ft. of living area. 

nel complex might also be used for a mass transit 
system, another goal of the Minnesota Experimental 
Cities Project. "My own conclusions were that this 
tunnel system would be highly de~irable, particularly 
in a Minnesota climate," \iValter- K. Vivrett said. 

Another concept particularly suited to the Min
nesota climate is that of a dome covering all or part 
of the city. The dome would "ease the characteris
tic seasonal extremes," the report stated. But it 
\vould also make the Minnesota Experimental City 
Project a demonstrating ground for ~uch domes, 
which could be used in deserts, polar regions, and 
oceans, according to the report. R. Buchminister 
Fuller, inventor of the geodesic dome (a dome built 
\Vith beams forming triangular facets and needing no 
support other than its own structure) advocates such 
a project in a paper titled ",Patterns of Change and 
Concepts of the l\!Iinnesota Experimental City." "vVe 
haven't done any research on domes covering a city,'' 
Vivrett said. "\f\1 e just have information on this _or 
that particular dome and we have drawn some con
clusions from that." 

The Minnesota Experimental City Project is still 
very mnch in the research stage at this time. "Ex
ploratory efforts" are being made to find a site and 
plan financing .• 

~-=·---==""'"~~-~~--------------------------------------------------_.....!! 
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Snowblind from page 9 

number one winter recreation, every\\'here. "SnO\v
mobiling is a bigger sport in New Hampshire than 
skiing," admitted George Gilman of the state's De
partment of Resources and Economic Development. 
In 1\:Iinnesota, it's a multimillion dollar industry; na-
tion~vide it tops a billion dollars. . 

Most of the snowmobilers are new to winter rec
reation. Of~en they bring to it, like the early hot
high-horsepower outboarders, a complete disregard 
for already existing uses, existing pleasures and the 
ecological necessities. 

Snowmobilers ensemble thus have quickly reached 
the status of a Big Target. Foresters, doctors, jour
nalists, ecologists and people who don't like noises 
have joined against The Metal l\/Ionster. Every snow 
state in the union has restrictive legislation, enacted 
or tiending, aimed at stemming the onslaught of the 
over-the-snow horde. 

"On Sunday," writes Jean lVIason of Aspen, Color
ado, "while on a ski touring trip up Castle Valley, vve 
were rudely awakened at six a.m. by a fantastically 
noisy array of twelve. snowmobiles out to conquer 
the wilds of Pearl Basin. The next morning it was 
the same thing . . revving, spitting, charging and 
mashing the terraine. On our way clown the narrow 
winding trail it was again our misfortune to encount-
er the snowmobiles . . these drivers take special· 
rights and you have to get out of the way." 

''Why must we assume," said a letter-writer to The 
New York Times, "that because somebody has in
vented a toy suitable for operation by eight-year-olds 
and is selling it by the tens of thousands, the rest of 
us must suffer it regardless of its impact on our en
vironment and peace of mind. 

"America has gotten along tolerably well without 
the snowmobile for some centuries. I suggest we can 
do . without it indefinitely." 

"The industry as a whole last year was battered 
from pillar to post," said a public relations man for 
a big snowmobile maker. "Its image is horrible." 

The snowmobile rampage has been instrumental in 
a wild crime spree in which a considerable percentage 
of the vacation homes in snow country have been 
looted, so much so that special posses of snowmobil
ing vigilantes have had to be sworn in (as around 
Fargo, North Dakota) in order to keep pillaging with
in limits. \Vinter-weakened deer have been chased 
to exhausted death by snowmobilers trying to snap 
them with instamatic-type cameras complete with 
fourway flashbulbs. Dogs running over a "pave
ment" of snowmobile tracks through the deep snow 
to .the deer yards caused unprecedented dog-deer-kills 
last winter. Motorists on back highways have been 
harrassed by packs of snowmobilers. Trespass has 
become epidemic, a way of life with the snowmobiler, 
a divine right stemming from ownership. The un
seen ecological damage has been potentially so great 
that several states have set up testing programs to 
determine the kill-power of snowmobiles on small 
mammals, young trees and soil bacteria. 

So far, the sno\vmobile has proved a lethal ma
chine-not only lethal to those it meets, but Ielthal 
to the owners. Fifteen thousand U.S. snowmobilers 
had to be treated by doctors last year, some one hun-

dred posthumously, the glorious elite of the injured, 
so to speak, the people who managed to do themsel
ves completely in~ mostly by quite spectacular means 
-deafh by drowning under the ice, trisection by barb
eel \\·ire~ being minced under trains, being pulped by 
cars, head-on collisioning each other in wide open 
country or getting rolled under the vehicle itself and 
hamburged within the tracks and cogwheels that grind 
piercingly on the undersides. 

It's violent, it's mechanical, it's American. It's us. 
\Ve have to face that. 

After all, 50 percent of our skiing is mechanical 
(the uphill). 

My father, who was a stout Norwegian, joined and 
retired from his first American ski club, newly form
ed, in the same meeting. "They wanted first of all 
to put up a ski lift," said my father, shaking his head. 
And he never went back. But he kept on skiing
we call it touring. 

Norwegians evidently still feel strongly about mec
hanical things. Recreational snowmobiles are com
pletely banned in Norway today. Perhaps the fate 
of the first two snowmobiles imported there have a 
bearing: Up in the treeless wastes of the northern 
Norwegian reindeer country, under the midnight sun, 
the only two snowmobiles in Norwaf collided head
on and totaled each other. 

Norway's "final solution'' is unavailable here, ob
viously, and her example is little comfort to the snow
mobile-haters who are at least as numerous as the 
enthusiasts. The state of Maine, possibly the most 
snowmobile-beleagured state of all, has the highest 
pe:r capita incidence of the noisy things (a metal mon
ster for every 20 people), and it has John Cole, editor 
of the statewide newspaper, The Maine Times, as its 
outstanding spokesman: 

"No one can quite believe that a machine which 
did not even exist ten years ago can now be about 
to envelope the state in a kind of mechanical epi
demic" said Cole. "It's a technological development 
marketed in the country of super sales, an essentially 
useless appliance sold by creating a fantastic demand 
for what turns out to be, when you are all clone, a 
$1,500 item that gets sold to people who don't have 
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that kind of money to spend (you would think) for 
a thing they only use one season of the year in a 
very limited way . . and yet that is just· so typi
eally American." 

Lewis Bissell, University of Maine fq,n.:stry expert, 
told the Third Snowmobile Congress in Portland, 
Maine, that their machines were "noisy, dangerous, 
smelly toys which have the capacity to cause harm 
to growing plants, wildlife and people." Bissell is 
a snowmobiler. 

"The lunge toward the new machine," said Cole, 
"is"merely an extension of the lunges Americans have 
been making ever since Henry Ford turned out the 
model T." 

There are 100 companies. making snowmobiles. 
Lee Isgur of Anderson· and Company,. New York, 
financial consultants, made a study of the six top 
snowmobile manufacturers. Isgur said, "The unpre
cendented burgeoning of the snown1obile industry in
to a billion-dollar phenomenon in five years is not clue 
to any kind of superior management but to an almost 
insatiable demand for the vehicle.'' 

i\ ew companies are riding out onto the booming 
vvave at a rate of 10 to 15 new companies a year and 
are folding at the same rate. It is a classic study of 
gadget-economics; cashing in on the great American 
desire to conquer the world by machine. 
, The snowmobile stands by itself as an infliction. 

Even the All-Terrain-:-Vehicle (A TV), with big 
squashy tires and an entrancing promotion, so close 
to. the snowmobile in intent (the intent being to pass 
through the Great Outdoors as with a TV -zoom lens 
without actually feeling it) ·is but a pale contender 
for attention of fascinated sociologists and contem
porary anthropologists. The A TV has not caught 
on; the snowmobile has. 

Cole explains, "In Maine, when we have several 
feet of snow, the fields no longer look as if they be
long to someone. The essential property concept is 
gone. The fences are wiped out. The road markers 
are wiped out. Signs are wiped out. The whole pro
perty divisional thing is wiped out. It's a big inland 
sea of snow. 

"When they put their snowmobiles on top of some
body else's property, they don't have any idea of 
trespass. It just doesn't get into their minds that 
they are on someone else's land. 

"\Vhat the snmvmobile dealers are doing when they 
sell someone a snowmobile is like selling him an out
board with no place to take the boat. Every time 
he uses it. he is on someone else's property. 

''The difference behveen the snowmobile man and 
the anti-snowmobile man/' s.aid Cole, "is like the dif
ference between the man' who owns a gun and a man 
vvho does not. In this kind of polarization, the gun 
lobby and the snowmobile' lobby are the same people. 
The gun lobby is made up of big muscular women 
who wear patches all over their reel wool shirts and 
these men who are kind of Yankee rednecks and who 
have very strong biases and identification patches all 
over themselves, too. They form clubs just by na
ture. They're the Rotary and the· Fin-Fur-Feather
and-Fish club and they're Agnew people. They are 
the Silent Majority and that's a large part of what's 
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happened to the snowmobile.'' 
It also explains a large part of the snowmobiler's 

political clout. 
"The legislature," said Cole, "was never so intimi

dated as it was by the gun lobby when they tried to 
pass the gun control laws in Maine. About 3,800 of 
these guys turned up in the legislative hearing in 
their reel shirts with their Fin-Fur-Feather Club pat
ches on. The legislators took one look at that con
stituency, which they saw as a constituency that could 
swing any election in the whole state, and they just 
said "To hell with this, we're not touching this with 
a ten-foot pole. And it's the §ame way with the snow
mobile: vVhen they see the same constituency, the 
legislators get paralized; they cannot get around to 
passing any kind of control." 

The Maine snowmobile law prevents any commun
ity from passing laws with regard to snowmobiling: 
No matter how much a community might want to 
reg~tlate or even throw the snowmobile out, they can
not. As the ·snowmobile people see it, this is only 
right. Stillwater, lVIinnesota, passed an ordinance 
which prohibits night snowmobiling. An irate letter
\vTiter to Snow Sports, one of the national snowmo
biling periodicals (there are at least four), found the 
Stillvvater ordinance "outrageous." The editors 
agreed. 

"It has happened before," wrote the editors of Snow 
Sports, "when a small unit of government such as 
yours is saddled with a Board of Council dominated 
by some 'old foggies' (sic) or a couple of 'soreheads.' 
This is one illustration of how an active and agres
sive snowmobile club can perform real service. Your 
best solution is probably to get yourself a new Town 
Board-throw the rascals out!" 

This is the general editorial line. 
The editor of New England World of Snowmobil

ing News printed the following letter: "Spiro Agnew 
is not the only one who has a gripe against the press, 
radio and television. We in the snowmobile industry 
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wish to register a complaint also: Too many writer.:,;, 
editors and newscasters often try their hardest to 

·build 'a mountain out of a. moiel.iill' tu create doubt 
and pa·nic over some insignificant itern-·--all for the 
want of something to print. The snovvmobile h::Ls 
become a likely target." 

There has been almost no solid opposition to ·snovv
mobile escalation other than an occasional jonrnali:-;tic 
thrust: Industry, state government, local govern
ment, and 90 percent of the media have clone nothing· 
but praise and accept ads and garner tax rev en ne. 
Yet a writer to New England \Vorlcl of Snowmobil
ing News who had read some of Cole's anti-snow
mobile articles asks, "How can we, active and inter
ested snowmobilers stop(!) or counter this example?'' 

How indeed? Nothing seems to stop snovvmobil
ers themselves, even self-decimation. 

T'he man who has studied sno-vvmobile injury mcJst 
closely is by coincidence from :\faine. Dr. Raymond 
Dominici (now on service with the Xavy). He.knuv\·-o 
a lot of snowmobilers intimately because he has paL·· 

ched so many of them up. \Vhile he was manning 
the emergency ward ward of a Portland, l\Iaine hos
pital a few years ago, he began to see the results of 
the new popularity of what financial columnist Syl
via Porter called "the costlie::'t non-necessity in to
day's life." People began to arrive at the hospital 
with limbs ripped open, compres:sion fractures of the 
spine, faces flayed as with a wh.ip---kincls of injuries 
new to the ward. Dominici wondered what the acci
dent rate was. He started collecting the most com
prehensive set of figures on snowmobile injuries' ex
tent. For starters, he found one out of a hundred 
snowmobilers ended up at a doctor sometime during 
the season, and one of six thousand (last year's figure) 
was killed outright. 

The non-lethal injuries are nasty: lots of badly 
broken legs, and just as many broken backs, skull 
fractures, concussions, and eye injuries (Are Agnew 
people, like Agnew, accident-prone in sports?). It's 
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a fact that snowmobiling is more dangerous than the 
so-called "risk sport'' of skiing and much, much more 
1 etl1al. 

Compression fractures of the spine accounted for 
10 percent of all injuries in a study by an interested 
party, Richard .:\fc Lay, an engineer and associate 
prnfessor at the C ni versitv of Vermont. 2\IcLay's 
studies (with an eye to (lesigning safer vehicles) 
sho-wed that the prime cau.se of broken backs wa~ 
".-mowmobile-jumping,'' inspired by witless television 
ads urging people to jump the machine off a cliff, 
and by shorter inadvertant flights, as off a road into a 
drain ditch. 2\lcLay found that the impact was about 
KS Gs. or the force that would be generated by ha\-
iug· S.S people your own weight dumped on your 
:~lwulders suddenly. t-nless the .snovvmobiler has the 
sense (most don't) to "stand in the stirrups'' as the 
Yehicle goes airborne to take the landing shock in 
the legs, the spine gets the full instantaneous brunt 
of the o.S Gs. A compression fracture is a royal road 
to permanent paralysis (two of the cases studied by 
l\fcLay \vere people paralyzed from the vYaist down). 

Driving a snm~·mobile seems so simple on a demon
stration field that an eight year old can do it (an 
eight year olcl was concussioned driving one in ~\Iaine 
last year) but once you get on uneven terrain, ';ofter 
sncw or ice and with obstacles (trees) in the way, it 
is not so simple. Dominici found that out of 300 ac· 
cidents a year in :Maine, six were eye injiuies. :-J o 

one wears goggles, even going through the words---
where your face can hit branches at 20-miles-an--huur.) 
About 15 percent were injuries to the head; hardly 
anyone wears a helmet. 

Snowmobiling is about 1.vhere motorcycling was a 
few years ago until the states cracked down with 
safety regulations. 

VVriter Cal Trillin, visiting a snowmobile derby (a 
race meet) in Brainerd, Minnesota, reported in the 
:'\ ew Yorl;er that one promotor said "The success (Jf 
;-;ncnvmobiling is due partly to the secret yen middle 
c1a~s people in places like upper Minnesota have 
f(Jf the Lfe of motorcycle gangs." 

Sr;mc uf the people ',dwse land is being trespa: :;eel 
arc beginuing to react as if the snowmobilers were 
nwtorcycle g·angs. The leader of a group of sno;,\·
mobilers in Stowe, Vermont was snagged off his 
vehicle as the troup tre:.-pa:-;sed across land belonging 
to Paul Dumont. A wire line had been hung at the 
~nuwmubik driver's neck-height on a traveled traiL 
The \vire hadn't been there before. 

"A snowmobile gnntp,'' \vrote Calvin Trillin, '·en
tering a roadhouse carries the mystique of the YVes
tern-the Cartwrights riding into town and coming 
into the bar together, part of a good strong outdoor 
group." (To Accident-prone Agnew, add Red-blood
ed John \Nayne.) 

About 50 percent of all the adults in snowmobile 
accidents had been drinking before "it" happened. 
Said a Brainerd, Minnesota resident to Trillin, "I 
wouldn't have one of those things. They just amount 
to a way of getting from one bar to the next and I 
can get to a bar without a snowmobile." 

(Put Bibulous \V. C. Fields in with Red-blooded 
\Vayne and Accident Agnew and stir well. Set the 

Continued on page 28 
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Now that you've read a book by 
''.M ", and another by "J" and have 
finished the one that tells what hap
pens when ''M" & "J" get it all to
gether, it's time you're introduced 
to the ultimate in the How-to-do 
it-right books: 

I used to be just an ordinary 
trucker. I spent most of my time 
just going through the motions, 
but never really doing any hauling. 
But one day, just by luck, I really 
got my ashes hauled. Ever since, 
my life has been different. I'm not 
overly endowed, the callouses on 
my hand are not any larger or firm
er than anyone else's. But now I 
learned that it's not how much 
you've got, it's how you use it. Since 
my awakening, I've gone the route 
with a very nice old milk( ed) truck, 
got gassed with an oil tanker, 
wrecked on a tow truck, and plowed 
Qn a cultivator. I've "gone the dis
tance" with" 'Lil Ervy's Big Truck" 
(complete with two flogged dol-
phins) and had many offers from 
a Roto Rooter service unit \vhich 
had a beautiful set of stacks. 

All of this is not due to any spe
cial accessories or options I've had 
installed. It's all a matter of know
ing your speed, watching your ac
celeration and controlling your tor
que. I've had to learn the hard 
-vvay. Along ~ith the success there 
has been many stripped gears and 
much burnt rubber. But now, I'll 
give these tips to you but remem
ber, accidents can happen. 

In order to fully realize your po
tential, you must first prepare your 
body. l_.et's start with the basics. 
The most common position is left 
hand on the wheel and resting on 
the cab window, while the other 
hand holds the shift. (If these 
words shock you, you must learn 
that they are common and should 
not cause any embarassment). Be
cause of the position of the left 
arm, all experienced drivers have 
"the mark of experience" - a sun
burn on the left arm. This is mostly 
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a status symbol and has no real use 
except to tell others that he "knows 
where it's at'' and "has been there." 
The neophyte driver may want to 
use a tanning lotion (or three days 
under a heat-sun lamp) to give the 
same effect. But you must realize 
that when the rubber meets the 
road, the arm \Vill only serve to 
mark your inexperience and vanity, 
if you don't "pass." (For many 
years, in England, the right arm was 
the social register.) 

The most important piece of your 
body is the right hand. It con
trols all the act_ion. vVithout a 
firm hand on the stick, there's no 
forward, just neutral and reverse. 
But before you can move that ma
gic stick properly, the right hancl 
must be sensitive and strong. To 
develop the muscles in your hand, 
I've developed the follotving exer-
cises. 

To run the shift properly, you 
must know the pattern. · Only a 
foolish ''cabbie" looks at the "knob". 
A true trucker can tell the pattern 
by feel alone. To develop sensi
tivity buy a can of new tennis balls. 
Now, lock all the doors, turn off 
the T.V. and radio, take the phone 
off the hook, dim the lights and 

prepare for your first experience. 
Start by removing the key from 
your can. Listen for the snap, try 
to feel it deep in your mind. Then 
place the key on the flange and as 
you turn it, be ready for the gas to 
escape. Hold the can firmly and 
twist till the pressure is released 
and the top comes off. Next, take 
one of the balls in your right hand 
(while holding the can in your left) 
and while not looking at it, try to 
find the seams and trace out their 
path through the fuzz. After you 
feel that you really understand and 
know what's happening, alternate
fy squeeze and release the tennis 
ball ten times to build up the hand 
muscles. Continue this exercise for 
at least seven days. (If all the pres
sure has escaped, use another ball 
- you've got two left.) 

There are two main positions that 
the sensuous trucker uses. The 
first is one our secretary calls "the 
overhand tickle." Start with the 
shift in the neutral or first gear (de
finately not in the "hi" range). 
Gently place the palm of your hand 
over the diagram on the knob with 
thumb extended to the left (as seen 
from the top). This position allows 
freedom of movement throughout 
all the gears and allows a full view 
of the clash. However, you must 
be careful not to mess up the pat
tern, remember you've got the dia
gram under the palm of your hand. 
Also, try not to catch your thumb 
on the upper end of the shaft. 

The second position is called "the 
underdog". The right hand is plac~ 
ed palm up with the index and mid
dle finger on the right and left sides 
of the shaft, respectively. This 
leaves the thumb free to trace the 
pattern on the top of the knob. 
This position calls for slower and 
smoother shifts, but allows the be
ginner the advantage of knowing 
the pattern. Double-clutching is 
optional. 

But of course, there are many 
variations of the above. Some oth-
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er good positions are: T.V. announ
cer, motel manager, and insuran.ce 
sales manager. 

There are many aids on the mar
ket today for smoother shifts. J 
prefer a chromed knob but a high
glo.-;s, polished one works equally 
well. However. gloves are a no-no. 
As for the other available shapes 
(T-handle, contour grip, etc.)-well. 
it's hard to improve on the real 
thing. 

Basically, if it feels good, and 
hurts no one, do it. 

Keep on truckin'. 
It's about time all you folks get 

a chat1ce to know the kind of stock 
Rhube & Co. come from. It seems 
that in addition to all the adventures 
Pete & I hav.e, our great-great
great - great grandbrothers-in-law 
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(twice removed, once from Poland) 
also knew each other and had their 
share of the adventure. 11!1 

It seems that Pete's relation Irv 
and my rellie Ferd were knights of 
the end table. Their primary acti
vity was running from tmver to 
tower saving maidens-in-distress. 
\\.ell, one of these typical clays 
of yore (mine, ours maybe?) Irv 
and Ferd entered on an enchanted 
forest and were promptly bagged 
by an old witch. \Veil, the ~·uys 
didn't like this and were very vocal 
about their discontent. (Unfortun
ately, the witch was also discon
tent, and surgically removed one of 
Ferd's ears sans anesthetic.) After 
much deliberation (during which 
I rve lost an ear) the ol' bat said 
she'd let the boys go if .they would 

do a few tasks for her. Ferd and 
Irve agreed and sent for Virgil ( al
so known as Freddie the Rapist) 
their page, to bring their armor
two tanks, and an anti-aircraft gun. 

Task one Yvas to km off the local 
dragon. which our boys did with 
no trouble at all. Task two was to 
find the golden fleas. \Veil, between 
Irv's fleas and Fercl's spray paint, 
they finished this one in no time 
flat. The third task was the most 
disgusting, tasteless, gruesome, un
couth, most sickening thing possible 
-they must sleep with the witch. 
Now, you must remember this babe 
was super ugly (not be confused 
with just regular ugly). But the 
guys finally agreed. After all, "Pro
mise her anything, but give her our 
page." 1!11 
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mixture down on a snowmobile seat and point it clown 
the road; better still, for real family fun, point an
ther one up the road, headed for the first.) 

~r n spite of the awesome accident statistics, the 
manufaCturers have been holding off rising pressure 
for safer vehicles. 

Dr. J\l[cLay has designed a better seat. "I have 
been on a vendetta: for two years, trying to get them 
to do something about a safer seat,'' he said. But 
there have been no takers among the manufacturers. 
lVIcLay also has strongly recommended a track guard 
to keep people's feet and clothes out of the machin
ery. No track guard. 

Dominici, on his part, has urged that all moving. 
rotating parts be enclosed in strong metal rather 
than in the sheet metal and plastic they are in now. 
"vVhen a wheel blows or a: clutch breaks," said Domi
nici, "the body fiberglass or plastic or thinsheet metal 
become 'secondary missiles.'" In other words, the 
body covering itself shatters ·t1i1cler i.inpa~t into· a doud 
of flying, jagged splil}ters. · , - , 

This year, there was <\ symp6~ittn\ at l\riichigaf\ 
State University (the states themselves are begin~ 
ning to get worrLecl) declic'ated to the problems caus
ed by the snowmobile. · · 

A Minnesota researcher. vVallace J. \Vanek of 
Bemidji State College, said his results (from a field 
test) show~d that snowmobiles could cause damage. 
through compaction of snow (which turns the insula
ting snow into a cold mass of ice), to the plants and 
microbes in the soil which are necessary for the growth 
cycle of plants. "A single traverse with a snowmo
bile can drastically affect the physical environment as 
\vell as damage important plants/' he said. 

Here and elsewhere it was found that snowmobiles 
can bruise and permanently cripple young trees, close 
off the runs of small mamm'als so that. large ti.umbers 
die (rabbits, field- mice). Human be.ing who have . 
to try to plow roads compacted by snowmobiles have 
had to bring in bulldozers becan,se of, the compact-
ed mass defied plows. · 

Finally, there is the recycling problem. 
An average snowmobile has a lifetime of three to 

five years, to put it kindly. Vve therefore will have 
the potential for a two-million-vehicle junkpile nm-
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ning around this commg winter. By the 200th an
niversary of the founding of this nation five years 
hence, the current two million snowmobile bodies will 
largely be rusting away in more or less conspicuous 
spots. 

Well, enough of the sins of the snowmobilers, pro
bably not excessive in view of our way of life, just 
another dimension. The vast majority of snowmo
bilers ·doubtlessly spend most of their time puttering 
about rather happily at safe speeds and causing no 
particular problems other than marring other people's 
enjoyment of winter and obsolescing their own vehi
cle. This does not alter the fact that the whole snow~ 
mobile phenomenon has created pheonomenal pro
blems. 

\Vhen you get right down to it, the waste and may
hem (and, yes, we'd even throw in a few saplings and 
field mice) could be forgiven if one didn't have 
the hellish racket. Not only does the excessive noise 
eradicate the natural quiet of snow country, but it 
is damaging drivers' eardrums. Dr. Fred Bess, ~ 
Central Michigan University audiologist, examined 
23 ~nowmobile race drivers at the International Snow
mobile 500 at Sault 'sainte lVIarie and all 23 had per
manelit hearing impairment. "Present noise inten
sity levels of pleasure snowmobiles exceed safety 
standards, alid continued exposure without ear pro
tection \vill cause permanent damage," Bess said. 

Ben Hoffman at 'the· Vermont Forest Parks De
partment is helping prepare state legislation to bar 
snovvmobiles from wild areas in the state such as 
lV[onnt Mansfieldl Camel's Hump, and The Long 
Trail 'Said Hoffman, "This is . . so we can pro
vide some place as God's green earth for man to spend 
some time without hearing a damn motor." 

There are places where snowmobiles can go with
out disturbing too many others, particularly if the 
others are forewarned about the areas to be snow
mobiled. The way it stands now, if you don't like 
skiers, yon caJ1 stay away from ski resorts, but if you 
want to stay away from snowmobiles, you have to go 
sonth for the ·winter. 8 

By Morten Lund 
(Courtesy of Ski lVIagazine, Vo. 36, No. 3, October, 
1971) 
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Myth of Scientific ... From page 14 

trary and intuitive, reflecting the tales learned at our 
granclmother~s knees and those taught us by our tea
chers; and 2) they frequently establish a socio-poli
tical direction to our \vork. The psychologist who 
presumes that I.Q. tests measure intelligence, the 
anthropologist who insists on the clear cut distinc
tions b :etvveen races and the biologist \Vho chooses 
Darwin over Genesis are committed to a point of 
view before they ha ,.e done a single experiment. 

The second major non-objecti,·e choice one makes 
concerns the kind of problem one chooses to work 
on. The image of the scientist aimlessly turning over 
rocks and ccllecting the facts underneath until they 
assemble themselves into a theory is a caricature. 
But like all caricatures it captures and focuses at
tention to the essential feature. And that is the no
tion that it is the facts which, are the movers - not 
the scientist. But does that stand examination? No 
mathematician in his right mind chooses to pursue the 
value of it to a further hundred digits. But what he 
does choose to do may largely be determined by his 
peculiar view of the world. If this view includes what 
Rene Thom has described as "a phantasmic, delirious 
reconstruction of the universe" he may become a Boo
lean algebraist. If he cherishes the frequent intuitive 
insights of Euclid he may become a geometrist. But 
what do we say about the botanist who choose to de
velop defoliative herbicides for the government? 
About the anthropologist who studies the ethnology 
of Thai tribesmen for the CIA? About the micro
biologist at Fort Detrick who pursues better ways 
to give children encephalitis? vVhat do we say about 
the distinguished organic chemist Louis Fieser who 
in 1943 developed napalm for the US government? Or 
can we simply let Fieser speak for himself? "I have 
no right to judge the morality of napalm just because 
I invented it." Nor does he blame the Dow Chemical 
Company for manufacturing·napalm. "If the Govern
ment asked them to take a contract. and they're the 
best ones in a position to clo so. then they're obliged 
to do it." (Time, Jan. 5, 1968). This idea of the sci
entist drifting along in the current of moral events 
but strangely unaffected by it, reflects his filure to 
acknowledge that his choice as to what he works on 
is a profoundly moral one - and one for which he 
is responsible. It is a choice determined by his va
lues - not one made for him by the facts. 

Thirdly, I wish to comment on the role of objec
tivity as one actually looks at the data. A young 

II ill I 
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microbiologist, Jonathan Beckwith, who recently won 
the Eli Lilly award for outstanding young microbiolo
gists commented as follows: " .... even the science 
that is relatively free of political context is often done 
in a less than objective manner. The interpretation of 
data may be determined by the psychological needs 
of the researcher. Personal psychological problems 
or the exigences of a competitive publish-or-perish 
system may force a scientist to overinterpret his da
ta or push a particular theory as though it were a 
product for sale. Furthermore, much of the best sci
ence done must still be a mixture of intuition and ob
jectiyity. Being familiar \Vith the work of Monod 
and his colleagues, I would say that they operated 
in a much more intuitiYe than objective fashion. Ex
perimental results were discarded when they were 
not easily fit into theory. But because of the brilliant 
and correct intuitions, this approach worked. The 
dynamic of science is not that of pure objectivity!" 
(Science for the People; 9, 1971, p6). 

I want to avoid overstating my position. Objec
tivity, detached analysis anc\. s~~sp~ncled judgment 
play a critical role in science. They .,are the features 
which guarantee those dimensions· of verifiability, and 
and universality which science does have. What 
must be kept in mind is that while objectivity is neces
sary. it is far from sufficient. 

\lVe live in a world rich with uncertainty. It is a 
richness because the uncerta:inity forces us to be more 
human, less mechanical. A tragedy<of our world is 
that, as a society, we have never learned to cope with 
uncertainty. \Ve insist on answers even where none 
exist. We insist on conquering our world rather con
stantly striving to understand just a bit more of it. 
Our studeqts are taught and examined in a fashion 
which place·s no premium on doubt but only on cer~ 
tainty. Is it any wonder that they emerge into the 
world, blinking at the sunlight and forever thereafter 
wondering why the ·world isn't true-false, a. b, c, cl, 
all-of-the abo,·e, n01l.e-of-the above? 

It is no wonder that many young people enter sci
ence with a desperate; subliminal hope tha:t here fin
ally will their puzzlements become irrelevant; here 
will life 'in'eleecl be subject to objective analysis. Alas, 
it is not.J!II 

1 Francois Jacob and Jacques Monad are French Nobel laureates who 
were largely responsible for many of the brilliant conceptual in
sights which characterized the earlier development of molecular 
biology. 
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The man was a sight more than 
annoyed when his neighbor called 
him at 3 :30 in the morning and com
plained, "Your clog is barking so 
loudly that I can't sleep." The 
neighbor hung up before he could 
protest. 

The following morning at 3 :30 he 
called his neighbor and said: "I 
don't own a dog." 

* * * 

Buyer: "For a new house, these 
walls sure don't seem to sturdy." 

Seller: "vVell, maybe, but they 
haven't been painted yet." 

* * * 
Since the discovery of elastic, it 

has been estimated that women take 
up one-third less space. 

* * * 
It's quite apparent why the J ap

anese have such outstanding base
ball players. After all, how would 
you like to hear your manager say: 
"Go to the showers . . . and take 
the sword with you!" 

* * * 

A customer sat at a table in a "That's one small slip for a man, 
fashionable restaurant and tied his one giant slip for ... " 
napkin around his neck. "Try to 
tell him as diplomatically as possi-
ble," the manager told the head 
waiter, "that that is not done in this 
establishment." 

The waiter paused thinking 
thoughtfully, then said to the cus
tomer, "Pardon me, sir. Will that 
be a share or a haircut?" 

* * * 
A clerk training to operate one 

of the new automated office giants, 
accidently dropped her mechanical 
pencil into the delicate machinery. 

A week later, when, after a cost 
of some $35,000, the machine was 
repaired, her supervisor glared at 
her and roared, "You're fired." 

"Oh, all right," replied the clerk, 
"in that case. I won't be needing 
this," she said as she dropped her 
pencil back into the machinery. 

* * 
30 

Do you realize what dialing for 
birth-control information means? 
It means that twenty years from 
now, there are gonna be people on 
the face of this earth who owe their 
existence to a wrong number! 

* * * 
COLLEGE FOOTBALL COACH 
OVERHEARD IN L 0 C K E R 
ROOM: "Always remember that 
footb~ll developes rugged indivi
dua-lism, initiative, and leadership 
in all of its participants. Now· I 
want you to get in there and do ex
actly as I tell you." 

* * * 
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Reprinted b)' spccial permission frolll the Deamber) 1971) 
issue of Sno-JHobile TiJiles. 

Some of what has been written by sincere people 
for sincere reasons has been contradictory, and shcnvs 
the need for research which would provide facts, in
stead of speculation. In 1969, for instance, a news 
release from the U.S. Forest Service and a speech by 
a government official at a snowmobile seminar in 
Minneapolis provided an interesting contrast. First, 
the news release, which noted in passing that in sur
veying states and Canadian provinces in the snow
belt not one arrest could be documented for wildlife 
harassment, "although all mentioned it as a possible 
problem.'' 

''Perhaps the problem has its source in the fact 
that the majority of snowmobilers are not old-line 
outdoorsmen. They are new to the outdoors, parti
cularly in the \vinter. lVIost desire to take photo
graphs of wildlife, and the hazing of big game ani
mals may be done mostly through ignorance because 
of this. The snowmobiler may not realize that his 
desire to get close enough for photographs may mean 
the difference of life or death for an animal." (The 
release went on to explain that the animal might 
wear out its reserve bucking deep snow in fleeing 
the photographer.) 

Next, the speech, by Dr. Leslie L. Glasgow, Assis
tant Secretary of the Interior for fish and wildlife: 
"The J->ark Service is of the opinion that where over
snow equipment is restricted to unplowed roads, as 
it is in Y ellovvstone, there vvill be little if any distur
bance of wildlife. In fact, the operators and passen
gers have obtained many photos of wildlife appar
ently oblivious to the presence of man and machine." 

So take your choice . . they're either panicked 
by cameras or posing for them, or both in different 
circumstances. The frustrating thing is that no one 
really knows. There are no facts, just assumptions, 
such as this one by the publication, "Resource", is-

'j (':tnadian Council of Resource .Ministers in 
1970: "Snowmobiles may cause fish kills in shallow 
lakes. The vVisconsin Department of Nat ural Re
sources suspects that heavy snowmobile traffic on 
a Jake con}pacts the snow, making it more opaque 
and thus n~ducing the amount of sunlight reaching 

growth.'' 
!wing done to provide facts? \Vhat re-

sE·an-h 1s underway That's almost as hard to find 
determine what the truth is by yourself. 

yon 'd have to check conservation de
the snowbelt and all 10 

Li:Ul provmces, university, industry as-
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atter f Facts? 

by Anne Tanner 

sociations and snowmobile club associations. So af
ter an admittedly incomplete search, we found the 
following: 

-A study done at the University of l\!Iinnesota on 
the effects of snowmobile tracks across the habitat 
of small burrowing creatures such as field mice. 
Done over a period of two years, its re~ults seemed 
to be rendered inconclusive when an early spring 
fire damaged the environment. Significantly, the 
small animals had left the area when research was 
done later that spring, but whether they left because 
the hardening machine tracks cut off their natural 
trails under the snow, or because of the fire, should 
be the subject of more research. 

-A study of the effects of expressway noise on the 
annual deer kill, sponsored by Outboard Marine 
Corp., in an ar·ea before and after an expressway was 
built. Result: No change. 

-A proposal for two studies to be undertaken by 
the Environment Committee of the International 
Snowmobile Industry Association on two different 
facets of possible snowmobile effect on the environ
ment. 

Bob l\1iskee of .Massey-Ferguson Corp., chairman 
nf the committee, said the first study would concern 
the effect of the machines on various forms of vege
tation, with an impartial third party signed to make 
the study. 

The second would use radio transmitters fastened 
to 24 deer in an area ·where snowmobiles are permit
ted, to trace their activities and effects of snowmo
biles near them ov~r a three-year period. As this was 
written, however, final plans for this study had not 
materialized. 

A speech by Merrill L. Petoskey, assistant regional 
manager, Michigan Department of Natural Resour
ces, J nne 27, 1969 at a seminar on snowmobiling in 
Minneapolis: 

"Harassing wildlife, another highly-talked-of sin, 
seems to come more from opinion than fact. \V e re
ceive complaints about fox and coyote hunters us
ing their machines to run their prey to exhaustion. 
Upon inve:-~tigation, little was offered in the way of 
proof. 

''Several arrests: were made in northern l\lichigan 
for shining and shooting deer from snowmobiles. 
Those oifending, during uther seasons of the year, 
prolJably used another, more convenient form of con
\'eyance.''il 
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8:30 to 4:30 P.M. 
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Stereotype 
Many who use the word wouldn't know one when they see 
one. Those who recognize it as a metal casting of a newspaper 
page, curved for the press, may be deriving a livelihood from 
this and everything else they know about printing. The more 
people who depend on the printing industry for a living and 
the more they know, the better for Kodak. The intricate com
plex of businesses and crafts centered on the art of printing 
and packaging is more than a principal market for specialized 
Kodak products. One way or another, it provides a life role 
for a not inconsiderable segment of mankind. Finding a role 
in life does seem to be a common problem. 

So you picture an executive conference. Sweeping generali
ties uttered, fine details worried over, a strong voice takes. 
command: "Products alone can't sustain the growth we look 
for. The key is people-people to man our customer indus
tries, to want growth in them as much as we do. Wouldn't we 
really be accomplishing more with a campaign to attract 
more kids to printing?" 

Not quite. 
We can't and shouldn't mount a campaign powerful enough 

to lure large numbers of kids into printing and the graphic 
arts, but we have collaborated with new-style academics, the 
printing and allied industries, and their unions in a measure
ment just completed of 1) manpower needs in these fields. 
(not just ambitions), 2) how changes in technology promise 
to affect the needs. Interest in the findings should be made 
known toW. F. Flack, Dept. 942, Kodak, Rochester, N. Y~ 
14650. 

Recruiting should run on 
more than enthusiasm 
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If you can't wait for the recruiter. 
write today to George Garvey, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

You can be sure 0 0. if it's 
e in 
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More and more these days, en- ed in our world. gineers need. Our belief is that 
gineers are being asked not only Our solution to close this void this degree shoud be reserved 
what is the most economical way of knowledge is to extend the for semi-specialization in one's 
of producing a product, but what present curriculums to five years. specific field (i.e. in Chemical En-
will be the ecological and social This fifth year could be filled gineering, specializations are nu-
effects of this product. Not only with the extra liberal arts re- clear, biochemical, biomedical, 
the present but the distant future quirements that could be used to ecological, metalurgical, etc.) 
must be looked at. This invol- take pressure off the first four If we as engineers are going 
ves being able to practically pre- years; presently jam packed with to make this world a better place 
diet the consumer demand of a technical classes. Another ad- to live for everyone, we have to 
product fifty or more years hence, vantage is that it would give the be able to cope with the pro-
and then consider the effects. present engineering student an- blems our predecessors have fail-
VVill you, under our present sys- other year to survey the job ed to recognize or were unable 
tern be able to answer these market, and his own personal to solve. We don't see how we 
questions? We don't believe so. goals. can reduce the amount of time in 

Under our increasingly less Presently, the Institute of college when our jobs require 
structured programs, a lot of en- Technology is working on a Mas- more knowedge than ever. I 
gineers don't have the social, ec- ter of Engineering degree, which think it is necessary to put the 
onomic, and artistic backgrounds would essentially mean an extra word "professional" back into 
to be the engineer that is need- degree to get the training all en- engineering./£ J ,RR 

------------------------------------------------------------------------
Think out It! 

In our November REVERB 
column, Dean Richard Swalin 
voiced the following desire; "It 
is my hope that the TECHNO
LOG can succee_d in focussing on 
some of the many critical and 
controversial issues and cause its 
readers to think and in doing so 
expand their intellectual hori
zons". Lets focus for a moment 
on a critical issue or two. 

Does the engineer function the 
same as the rest of society, or are 
t~ey because of their occupations, 
placed in a different category? 
Does the engineer have any deep
er social responsibility than the 
next man? Is there a difference 
between occupational morality 
and private. t;norality? Do engi
neers practice the theoretically 
deep social concern that is theirs? 

I'll give you some answers to 
these queries: He is. They do. 
He should. They don't. Very 
simple answers to complex pro
blems. Short snappy replys are 
always easy to give, but because 
they come out so quickly, they 
apply so poorly. The fact is that 
these are all questions which will 
have to be answered one day by 
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you-the individual. And the While not pretending to be able 
answers will have to be well to lay down a practical set of 
thought out in your own mind, universal ethical maxims, I would 
or else you'll never really be sure like to introduce the simple rule 
of anything, especially yourself. of morality. It goes like this; 
Whether you like it or not, you're Every individual is personally re-
a member of the system, the so- sponsible for any part he plays 
ciety, the establishment, and your when the end product is the tak-
only choice in the matter is eith- ing of a human life. 
er to participate in it, or drop The logic of the worker who 
out of it. "is only doing his job" or the 

If you participate, then one technocrat who cries that "I'm 
question you will have to answer not responsible for what THEY 
is when the issue of the almighty do with my product" is as hoi-
dollar is put to you. Are you low as the logic of a court which 
willing to work for the dollar decides that the bank robbers are 
earned while you supress or ig- guilty of theft, but the driver of 
nore your own moral beliefs, or the get-away car is innocent of 
will you save your righteous in- the charge. After all, he was on-
dignation for when you quit or ly doing his job. 
are laid off the job? According to the simple rule, 

Think about it. todays religious leaders are 
Another thing to think about is wrong in lamenting about the 

this; is there any such thing as moral breakdown of our times. 
a universal morality for engi-· There is no moral breakdown. 
neers, or are ethics a strictly per- The immorality was always 
sonal and situational (and op- there, only today we're made 
tiona!) thing? This is not the more aware of it. And because 
place for a· philosophical essay on more of us are aware of it, maybe 
ethics, although E.A. Burtt or a few will begin to practice it1 
A.C. Ewing might disagree with Its difficult though. After all, 
that. But this is the place for a there's an awful lot of immoral 
bit of moralizing, or at least to people walking around today. 
decry the lack of moralizing in Thats something to really think 
most editorial commentary. about./Robert Pirro 
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1500° C furnace was specially designed to fire 
these new substrates. The relatively low tem
perature results in smooth substrate suri'aces 
for practically fault-free thin film bonding. 

Electron micrographs show 
the great difference in grain 
size between new ceramic 
material (lower) and the 
previous material (upper). 

Thin film integrated circuit shown here is part 
of a resistor network. It is one of many that 
benefit from the improved substrate. Metal 
leads on sides are bonded by thermocompres
sion to tantalum nitride resistor film. 

Smoothing the way for perfect thin film bonding~ 
Aluminum oxide, or alumina, is con

sidered to have the best combination of 
properties for thin film circuit substrates. 
Until recently, however, the bonding of 
metal elements to gold-coated tantalum 
nitride resistor film on alumina was some
what unpredictable. 

Now, an advance at Western Electric 
has made it possible to get practically 
fault-free bonding of these materials. 

This new perfection in bonding 
came through the development of finer 
grained alumina substrates. 

The process has four basic steps: 
milling, casting, punching and firing. 

During milling, alumina is combined 
with magnesium oxide, trichlorethylene, 
ethanol and a unique deflocculant. For 
24 hours, this mixture is rotated in a ball 
mill. In a second 24-hour period, plasti
cizers and a binder are included. 

The deflocculant plays a major role 
by dissipating the attraction forces that 
exist between the highly active alumina 
particles. This prevents thickening, which 
would ordinarily make an active alumina 
mixture unworkable. 

The 48 hours of milling is followed 
by casting. When the material comes off 
the casting line, it is in the form of a flexi
ble polymer/alumina tape, dry enough 
to be cut into easily handled sections. 

After casting, a punch press cuts the 
material into the desired rectangles or 
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other shapes. Holes can be punched at 
the same time. 

Finally, because of the use of active 
alumina, the material is fired at an unusu
ally low temperature which results in 
smooth substrate surfaces for reliable 
thin film bonding. The finished substrate 
is then ready for the various processes of 
thin film circuit production. 

In developing this new process, en
gineers at Western Electric's Engineering 
Research Center worked together with 
engineers at the Allentown plant. 

Conclusion: This new way to pro
duce substrates is a truly significant con
tribution for thin film circuit production. 

The ultimate gain from this smoother 
substrate is for communications itself. 
For through the achievement of nearly 
perfect bonding of metal leads to tanta
lum nitride, thin films can be produced 
with even greater reliability and economy. 

ctric 
We make things that bring people closer. 
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Periodically I have fits of right
eous indignation after reading 
Technolog (once a month when it 
comes out, and once a quarter when 
I pay my incidental fee). I find it 
incredible that your staff and edi
torial practices can consistently pro
duce such an abysmally poor pro
duct. 

Rather than launch into a tirade 
on the ills of your previous efforts, 
let me (very humbly, of course) of
fer some positive suggestions. I 
would like to see more articles like 
the Daily's on "Crash" Ryan, arti
cles that highlight the people that 
make up IT. There are many op
portunities however for you to pro
vide unique coverage. For example, 
EE's might be interested to know 
that Prof. Otto Schmitt, inventor of 
the Schmitt trigger (and a rather 
colorful character), is alive and well 
in TNCE. Do an interview with 
Prof. Alfred Nier, Regents Profes
sor in Physics and one of a group 
first to isolate Uranium 235 during 

Trash! 

WWII. Currently he's involved in 
developing an instrument package 
for a coming Mars shot. I suspect 
his perspectives would provide fas
cinating reading. Do an article on 
the history of University computer 
services. Find out how much work 
in IT is currently funded by the De
fense Department. Do an article 
on registration-put some names on 
the ladies who patiently give us our 
tally cards. Give us details on plans 
for automating registration. There's 
a myraid of possibilities, and an 
opportunity to give the Technolog 
a unique role in providing a per
spective on the people behind the 
technology-people connected with 
IT. 
Daniel Burbank 

lVe agree that the "local aspect'' of 
the Institute of Technology should be 
stressed tnore- but in moderation. hl 
this issue, 'Z~·e have tried to add this, and 
we have 11tore such articles already 
bet'ng written. Ed. 

Fact: In the USA, in 1970, one engineer in a hundred 
was female. 
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Question: So what? 

0 e ard 
and possible pnblleation 
for the best student answer to the above question 

CONTEST SPECIFICS: 

DEADLINE: Aprill5, 1972 
ELIGIBILITY: currently enrolled as student at U of M 
MANUSCRIPT: 2, 000-3,000 words, typewritten; pictures 
and illustrations optional; short biographical sketch of author 

TOPIC: What are the implications of the fact? 
SELECTION: by committee of students from TECHNOLOG 
BOARD & TECHNOLOG STAFF. 

For further information, contact John Huggins 
EE 34A or 373-4528 

Sponsored by the TECHNOLOG BOARD with the 
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by Robert Pirro 
Dr. Ronald Anderson ·is an Assis

tant Professor of Sociology at the 
University of Minnesota. He earned 
his PhD from Stanford University 
and taught sociology at the University 
of Nevada, San Francisco State Cal
lege, and Stanford University before 
coming lzcre in 1968. He is the direc
tor of the university's Social Science 
Research Facilitt:es Center and chair
man of the ACM·'s SIGSOC, (Spe
cial Interest Grou.p for Social and Be
havioral Science C om~tting). He t's 
presently conducting a sociological an
alysis of the public's attitudes towards 
computers and information files. His 
findings tvill be presented to the 1972 
Spring Joint Computer Conference. 

8 

Q-When and where was your 
research on computers and public 
reactions clone? 

ANDERSON-I have used the 
findings from the Minnesota Poll 
survey that was taken early in 1971. 
and I also reported some of the 
questionnaire surveys I've done 
with students from Metropolitan 
Junior College, as well as 7 or 8 
classes here at the university. I 
also conducted an interview situa
tion survey at the 1970 National 
Conference of the Association for 
Computing :Machinery. Those are 
the samples that I collected data on 
myself. 

Q-Is the study still in progress? 
ANDERSON-Yes. I'm just be-

ginning to write up some of the da
ta, and I'll probably spend a year 
just writing and analyzing it. I've 
gotten reports from the recently an
nounced nation-wide survey on 
computerization done by the Ameri
can Federation of Information Pro
cessing Society and Time Magazine, 
and that study pretty much agrees 
with the Minnesota Poll findings in 
terms of how people view comput
ers. 

Q-What are the important find
ings of these surveys? 

ANDERSON-One thing that's 
important is that all the studies re
port substantial amounts of nega
tive reactions and negative attitudes 
towards computers. I think it's 

Continued 
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How do you accommodate multiple functions, 
high non-uniform stresses and complex config
uration in a single component made of standard 
steel shapes? You don't ... That's why this 
power shovel body had to be cast-steel. 

Only with the correct steel composition, and 
integral one-piece construction, could the de
signer be sure that the equipment would take 
the punishing loads and shocks of heavy 
construction work while maintaining the pre
cise alignment of critical shafts and bearings. 

Cast-steel means design flexibility. In ad
dition to offering an unlimited range of 

t 
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shapes, it allows the engineer to QUt the metal 
where it's needed for load-carrying ability ... 
Then too, cast-steel permits streamlined design 
-design that minimizes stress-concentration at 
sharp radii and corners. Can you match such 
versatility with assembly methods? Don't try. 

Want to know more about cast-steel? We're 
offering individual students free subscriptions 

to our publication "CASTEEL" ... Clubs and 
other groups can obtain our sound film "En
gineering Flexibility." Write Steel Founders' 
Society of America, Westview Towers, 21010 
Center Ridge Rd., Rocky River, Ohio 44116. 

STEEL FOUNDERS' SOCIETY OF AMEBJ:CA 

Cast-Steel 
rE ty 
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Anderson from page 8 

very important that whoever has 
control over the situation to any ex
tent, be cognizant of just what the 
public is thinking because there 
could very well be a backlash 
against computerization, an impor
tant innovation that could really 
contribute to society would actual
ly be rejected by it. 

Q-Will we ever be using com
puters in our homes, as an every
day part of life? 

ANDERSON-The computer re
volution is only just starting and 
with new possibilities in cable trans
mission and cable networks, we can 
essentially bring computers and 
networks into millions of peoples' 
homes. Now you can put an entire 
central processing unit of a comput
er into a thing about the size of a 
cough drop. I'ts reasonable to think 
of having a computer to carry 
around in your pocket, and it's not 
that far off. So the computer will 
be in the home and in people's per
sonal lives in the not too distant 
future. 

Q-Will there continue to be a 
o-rowth of government and busines-
b . 

ses gathering personal informatiOn 
via increased use of computers? 

ANDERSON-There w i 11 be 
huge developments in terms of pub
lic socia,l information systems on 
gigantic computers that will change 
the whole picture as far as informa
tion collection and processing go, 
and it's this kind of thing in parti
cular that's of concern to the pub
lic. There's potential for tremen
dous invasions of privacy. There 
also must be some real concern giv
en to possibilities of public control 
of computer utilities rather then let
ting the industry control the way 
services are provided. I think that 
there needs tobe much greater pub
lic involvement in controlling the 
shape of the future computer in
dustry. 

Q-Was there great fear of this 
control expressed and which groups 
showed the most fear? 

ANDERSON-There's ? lot of 
fear of information systems; that is, 
large data-banks that contain infor
mation about people, and ironical
ly people in lower socio-economic 
classes with less education are less 
likely to be fearful of these than 
people who are highly educated. 
It's in;mk beca,use it is the lower 
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income and educated people who are 
most likely to be hurt by these 
systems. 

0-Was there fear of big-broth
eri:;m by government through the 
use of computers? 

ANDERSON-Yes, but not just 
through the use of computers, but 
through the use of computers to set 
up large data-banks of personal in
formation that can be accessed by 
people who don't deserve the right 
of access. And access is not the 
only problem. Another is how re
sponsive the system is to change. 

Q-Have there been many peo
ple who have had difficulty getting 
erroneous information corrected? 

ANDERSON-Yes, many people 
have had serious difficulty in get
ting responsiveness to these kinds 
of demands, like a billing problem, 
and it's this kind of thing that peo
ple are getting worried about. In 
fact, an important finding which I 
recorded is that people who have 
had transaction problems with busi
nesses that involve a computerized 
bill of some sort are much more 
likely to express negative feelings 
towards computers. What this 
means to me is that a person who 
has a bad experience dealing with a 
computerized bill, develops an un
fa~orable image of computers in 
general because of the unrespon
siveness to his attempts to change 
the situation. And it's serious be
cause a third of the people in our 
representative samples say that they 
have had these kinds of billing pro
blems. If this kind of rigid,, un
responsive interplay between peo
ple and computers continues, its 
likely to be a very unhappy mar
riage. 

Q-Is the key to most of the 
negative feeling towards computers 
centered around personalization? 

ANDERSON-I think so. We 
consistently come up with two in
dependent dimensions along which 
people think about computers. One 
is that the computer is beneficial to 
society is a useful tool, and the oth
er is that the computer as an im
personalizing, dehumanizing device 
on which we are overdependent. 
The negative dimension is charact
erized by feelings about imperson
alization. This is what people real
ly dislike about computerization and 

Continued on pa.ge 13 
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by Mary Hillstrom 

The idea of using technology to solve technolog
ically-caused problems is in opertion at the Uni
versity's Minneapolis campus heating plant. A 
device installed there may help eliminate an en
vironmental problem that has become a modern 
cliche-big, black clouds over smokestacks. 

The device is an E.lectric Smoke Recording In
strument and it was put into operation in Decem
ber on three of the six boilers at the heating plant. 
The remaining boilers will be fitted within one 
year. Later, the instruments will be installed tn 
the St. Paul campus heating plant. 

The smoke recorder registers the amount of 
smoke and waste particles escaping into the air 
and sets off an alarm when these violate ecologi
cal limits. Before they were installed, the only 
way to tell whether the stacks were smoking was 
to go out and look. Now, the percentage of smoke 
to air is automatically recorded, and an alarm rings 
if it goes above 1.5 or 2 percent (by Ringlemann 
standards). Besides being ecologically successful, 
the instrument helps the plant operators use their 
fuel more efficiently. Firing the stacks without 
smoke is more economical. The units cost $8900 
and have a life of about 20 years, according to Joe 
Roback. heating plant superintendent. He esti
mates that over that time they should save $20,000 
in fuel costs. In a plant that uses coal and year
round, the devices would save much more (the Uni
versity uses gas during summer months). 

Although the devices have been on the market 
for some time, it was not until recently that they 
were developed enough to be used successfully. 
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These "drawing board bugs" were straightened out 
when the demand for the instruments increased 
clue to pressures from the government and ecolo
gical groups. The perfected instrument consists 
of a tube with photo-electric cells on either end, 
which is installed on the chimney passage. Smoke 
passes through the light source and is recorded by 
the photo cells. The tube is connected to a control 
board where a constant record is kept. If some
thing goes wrong, the alarm rings. When the 
alarm is acknowledged, a light stays on until the 
condition is remedied. 

"The devices can be very important in keeping 
the air free from pollutants," according to George 
Vasilakes, an air pollution engineer with the Min
nesota Pollution Control Agency. The University 
has, over the years, been very cons.cientious in 
this area. 

But the instrument's effectiven-ess depends on 
proper maintenance. Some plants fail to check it 
often enough. Yearly checks are suggested, al
though time varies according to the wear and tear 
the recorder is subjected to, the cleanliness of the 
plant and other factors. The University has made 
plans to have the recorder checked yearly. 

So some technological problems can be remedied. 
Destruction caused through technology can be sol
ved if the demand is there. The smoke recorder 
doesn't solve the problem of smoking stacks or in
efficient fuel usage. It only makes the plant op
erator aware that he has a problem. But knowing 
you have a problem is the first step to curing it. 
The smoke recorder is that first step. Ill 
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Anderson from page 11 

are most fearful of, and it's a heal
thy fear .. A lot of technology peo
ple are feeling very negative· about 
computers for the same reason. 

Q-What are some of the statis
tics you compiled on this point? 

ANDERSON-The Nationwide 
AFIPS Time Survey asked the 
question; Do you agree or disagree 
that computers tend to dehumanize 
people and treat them as numbers? 
54% of the people agreed with that. 
Now I had almost the same ques
tion in my surveys in the ACM '70 
sample and 30% of the computer 
people agreed, 45% of the general 
public agreed, and about 40% of the 
university students agreed with 
that statement, so that's almost half 
of the people agreeing with the 
proposition that computers tend to 
dehumanize people. That's quite a 
substantial negative component. It 
was surprising to me to find that 
the students aren't more negative 
towards computers than the gen
eral public. I started analyzing stu
dent data before I ever saw public 
wide samples and I thought the stu
dents would be more negative but 
it's not the case. In fact the young
er people tend to be slightly less 
negative than the middle aged peo
ple. 

Q-Did you find any reason for 
this? 

ANDERSON-Well it agrees 
with my theory about events and 
experiences shaping attitudes tow
ards computers. I think that the 
younger people today are being 
more positively exposed to comput
ers via class situations and educa
tional experiences. For instance, a 
lot of students now have program
ming classes in high school, so 
they've had more exposure to com
puters than middle-aged people 
have had. They haven't had many 
bad experiences in the sense of UTI

correctable computerized billing 
probems, so they've had a chance to 
develop positive feelings. 

Q-Has the computer become the 
symbol of the so-called evils of 
technology? Is the computer the 
thing that people can point to as the 
villian? 

ANDERSON~Yes, that's very 
true. It's a romanticized symbol
and thats why it keeps popping up 
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in cartoons all the time. If a cul
ture has a significant symbol, then 
there's something important behind 
it. What you should do is look at 
the functions that the symbol pro
vides for the culture. Maybe it's 
a very good symbol. to represent 
the problem that is being expressed. 
I think that the computer is a very 
appropriate symbol for advancing 
technology and impersonal business 
because clearly it does provide those 
results better than any other tech
nology we have. It has tremend
ously wide implications and conse
quences. It's analogous to the 
printing press of several hundred 
years ago when many people were 
against the printing press, which 
probably symbolized a lot of the 
cultural changes that were taking 
place at that time. 

Q-Many people fear becoming 
tools of the computer rather than 
masters of it. Is it possible in the 
future that people will become so 
dependent, especially economically, 
upon computers that they can in 
fact become tools of the computer? 

ANDERSON-In the nation
wide sample that I referred to ear
lier, nearly 60% of the people agreed 
with the statement that we are too 
dependent on computers at the pre
sent time, and this is related to the 
impersonalization dimension. Over 
and over again the data suggests 
that people have a very grave con
cern about relying too much on 
computers and I think that it's a 
healthy concern, and a very impor
tant one. But I think that a socie
ty which keeps this in mind as it 
develops new technological inno
vations will be able to maintain a 
reasonable balance, and adjust to 
that whole set of problems that are 
raised by the new technology. Con
tro, such as that seen in a movie 
like 2001, is premised on the capa
bility to program computers to 
higher decision and learning modes, 
and at the present time we are a 
long long way from that kind of 
programming capacity. 

Q-How long is a long way off? 
Is there any possibility of comput
ers controlling us in the 20th cen
tury? 

ANDERSON-No, I don't see it 
possible in the 20th century, not the 
sort of robot control that we were 

discussing. But one has to assume 
that if it ever is possible, that so
cial systems w111 be able to cope 
with it. What it really boils down 
to is our faith in society and our 
ability as people to run our own 
lives and I think most of us have 
this kind of faith. II 
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WANTED: Salesman-educator-public relations con
sultant to sell proven technological idea to the public. 

Assessing the local attempts to reduce air pollu
tion, it appears that such an ad is necessary. Through
out the Twin Cities area, hundreds of buses, tnicks 
and cars contribute very little pollution to the air 
while the public remains unaware of the vehicles and 
their potential. The vehicles, powered for the most 
part by conventional internal combustion engines, 
use liquefied petroleum gas (LPG) instead of gaso
line or diesel fuel. The LP gas burns cleaner and 
more completely than common fuels, especially at low 
engine speeds where conventional fuels produce the 
greatest amounts of hydrocarbons, carbon monoxide 
and nitrogen oxides. 

Tests in California using 
a car equipped with an ex..: 
haust control device and a 
fuel system that burned 
either gasoline or LPG, 
showed that LP gas produc
ed less than eight per cent 
as much carbon monoxide 
as gasoline, about 11 per 
cent as much hydrocarbon 
and 13 per cent as much 
nitrogen oxide. 

unit said a small amount of gas unavoidably escapes 
when refueling-this is what causes the odor. Since 
then, auxiliary units have been developed which bleed 
the escaped gas from the vehicle. 

Another complaint comes from those who refuel 
LPG vehicles. LP gas "burns" when it touches the 
~kin. Boiling at minus 44 degrees, the gas really 
ireezes the skin with such intense cold it feels like a 
burn. The spokesman said proper instruction in re
fueling techniques and reasonable caution will elimi
nate such accidents. 

Many mechanics will not work on LP gas vehicles 
because they are unfamiliar with them. An LPG fuel 
system is a simple one, however, consisting of a heavy

duty fuel tank, a convert
er to change the liquid to 
vapor and a mixer to pro
vide the proper fuel-air ra
tio. Any competent mech
anic, with a few hours in
struction, can repair the 
system. 

LP gas also reduces pol
lution from evaporation. 
Conventional fuel systems 
require venting to the at
mosphere an d significant 
amounts of pollutants es
cape by evaporation from 
fuel tanks and carburetors, 

by R. Vickery 

The cost of converting a 
vehicle to LPG is about 
$350, but savings in oper
ating and maintenance costs 
may pay for the conversion. 
Edward Falck, president of 
Natural Gas Vehicles, Inc. 
(Washington, D. C.) says 
the fuel savings on a taxi 
operating 100 miles a clay 
could pay for the cost of 
conversion in less than a 
year Family cars and 

while LPG systems are highly pressurized and com
pletely sealed, eliminating evaporation. 

In addition to reducing pollution, LP gas offers 
other advantages. Even with an 11-cent Minnesota 
tax, LP gas cost averages about 27 cents a gallon 
(though cost varies somewhat with quantity purchas
ed), propane (the most common LP gas) boils at 
minus 44 degrees Fahrenheit, making it a good cold
weather fuel since it vaporizes readily, its cleanliness 
and completeness of combustion means spark plugs 
last longer as there are no unburned deposits to foul 
them and oil changes are less frequent since there 
are virtually no residues to contaminate cylinder lu
bricants. 

Yet with all these features, LP gas still needs edu
cators, publicists and advocates. 

The University's experience with LP gas high
lights this need. In October 1970, the University 
added an LPG-fueled police car to its fleet in a trial 
to determine the practicality of such a vehicle. Six 
weeks later the propane unit was removed from the 
car as a result of complaints from the drivers-the 
smell of the gas made them ill and they feared the 
car would explode if they lit a match. Subsequent 
tests proved the fear of explosion was unfounded, 
but the odor (akin to that of rotting cabbage) was 
unmistakable. 

A spokesman for the company that installed the 
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other non-commercial vehicles usually driven less 
than 100 miles a day would require longer to repay 
the investment, but in the long run a conversion to 
LP gas should prove economically sound. 

Until LP gas becomes popular, duel-fuel systems 
are a practical alternative for over-the-road vehicles
gasoline can be used at highway speeds (nearly com
plete combustion occurs at 40-70 mph) and a choke
like knob on the dashboard enables a switch t.o LP 
gas for stop-and-go traffic and extended periods of 
idling. 

It appears that most of LPG's drawbacks (with the 
possible exception of its odor) can be overcome. 
California, in its concern about auto pollution, leads 
the nation in developing an LPG-fueled transporta
tion system: California governor Ronald Reagan has 
asked for a four-cent tax reduction on LP gas to en
courage its use, the state is installing its own re
fueling stations, 175 state vehicles have been con
verted to LP gas and lists of refueling stations are 
available to owners of LPG-fueled vehicles. 

Even the odor is not an insurmountable barrier. 
Propane is odorless, but Federal law requires the 
addition of the unmistakable odor as a warning de
vice to detect leaks. The smell of rotting cabbage 
could be replaced by the scent of sauerkraut or T
bone steak. If it comes to that, the ad may read: 
WANTED: Capable chemist to synthesize the "sweet 
smell of success." ill 
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by Mary Steil 

The driver of a large semi-trailer truck decided to 
squeeze his truck through a small tunnel. He didn't 
succeed. City officials, anxious to free the truck and 
clear tangled traffic, asked engineers to help. Equip
ped with tape measures and slide rules, they came 
to assess the situation. Some suggested the tunnel 
be torn up, others that the truck be dismantled. As 
offiCials pondered, a young boy pedaled by on his 
bicycle and stopped to observe the truck. "I know 
what I'd do," he said. "I'd let the air out of the tires 
and drive the truck away." This simple solution work
ed and the engineers, defeated, found their tapes, 
packed their slide rules and quickly left. 
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For some people, this story is a joke; for others, 
a parable illustrating the plight of today's engineers. 

"This is my favorite story about engineers," said 
Dr. Charles Carson, director of special services for 
the Minnesota Pollution Control Agency. "Engi
neers so often act like this, as if they had blinders 
on. They look down a narrow tunnel and sometimes 
they can't see as far as the end of their noses. If 
something works, they use it, without considering 
the consequences." 

The consequences have sometimes been serious. 
Engineers have created unsafe cars, polluting factor
ies and killing chemicals, including DDT. An angry 
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public has accused engineers of lacking social respon
sibility, of failing to consider the environmental and 
long-term effects of their work. 

Before pollution or ecology, an engineer's life was 
much simpler. In the Sputnik era, when technology 
was booming, an engineer was merely asked to create 
- as quickly and effectively as possible. 

"Sputnik was probably the worst thing that ever 
happened," Carson said. "Americans saw that Rus
sia had a satellite and they said, 'Come on, we've got 
to get going and catch up with the Russians.' Am
erica demanded more engineers, and the race was on." 

The number of engineers increased, but Carson 
and other critics feel an important aspect was omitted 
from their cLtrriculum - the engineer's responsibil
ity. 

"Education is behind this whole darn mess today 
(the problem of ill-used technology)," he saicl. "vV e 
haye created a generation of technocrats and slide
rule kids - the produc'ts of universities that have lost 
their way." 

Technocrats, according to Carson, are people who 
use scientific knowledge to improve existing tec~mo
]ogy -- they are primarily problem-solvers. 

"The technologist is told by the politician and busi
nessman to find an answer to a problem and he does 
so, without reference to anything else, without re
ference to the environment or to people." 

Technology was spawned by science, Carson says, 
but the two fields are vastly different: "Science is 
like philosophy - very broad. Technology is like 
religion -- very narrow in scope. A scientist, h12 
said, "creates," while a technologist "deals with a 
recipe ·already made up" and finds an answer to the 
problem. 

Often the recipe has few ingredients. Engineers 
often consider two basic things when answering pro
blems: cost of production and feasibility of produc
tion. They aren't accustomed to considering other 
factors, such as long-term effects on society or the 
product's ecological effects. It is a continuation of 
Sputnik-era thought: the product is all-important; 
if it works and it's new, we'll use it - and then let's 
invent a newer product. 

But the engineer alone is not entirely to blame for 
this narrow vision syndrome, said John Clausen, as
sistant professor in the University's Department of 
Mechanical Engineering. "Technocrats" were creat
ed in response to the demands of a product-minded 
society, he said. Both industries and buyers clamor
ed for "new, improved" products, and engineers re
sponded. 

To supply the public's craving for new and better 
products, companies needed engineers who would 
provide new designs. But this doesn't mean that to
day's engineers are ignorant of the greater needs of 
the world - ecological protection, sociological change 
and more, Clausen said. 

"It isn't always th~t the engineer doesn't have the 
know-how to make socially-responsive decisions," he 
said, "but he hasn't always had the opportunity to 
make this type of decision. Industry often has in 
mind the competition and the desire to be first, not 
the good or bad effects the product would have on 
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society. 
"Often," Causen said, "industry just didn't want a 

responsibe engineer." 
The public is also an impatient entity, demanding 

a myriad of innovations to make life easier. The 
automobile industry provides a good example of buy
er-desired, engineer-designed, socially-unresponsible 
technology. 

Cars were created to satiate the public's appetite 
for faster, fancier and more distinctive transporta
tion. But many of these machines were found to be 
harmful to their owners ( Corvair) and others were 
manufactured so mechanically, poor they would only 
be useful for a few years. The cars had been design
ed with the market in mind, their cost and feasibility 
of production had been computed, but not the value 
of the service they would provide. 

For engineers, the key to an awareness of their so
cial responsibility seems to lie in the schools. Car
se:n, who earlier blamed education for the current 
engineering-social responsibility "mess", has very 
definite ideas: 

"What we should do is insist that all students in 
institutes of technology pass a very, very stiff pro
gram in liberal arts, culture, literature, the philosophy 
of science. We need to have people who can think 
- technologists should be made to become broad
minded." 

University Institute of Technology students are 
currently required to complete a minimum of 36 cre
dits in liberal arts ~ which is only one-fifth of the 
total required for graduation. Engineering courses 
take up the bulk of their time. 

Clausen agreed that more can be done to make en
gineers aware of their social responsibilities. "I do 
think that our faculty can do more to help our stu
dents become aware of the impact our work has on 
society," he said. "We have to talk about the cri
teria an engineer should consider when he is work
ing. He can't just consider the cost and feasibility 
of production." 

Carson strongly feels that engineers should include 
"impact on society" in their decisions about the 
worth of a product. Will its long-term effects on 
the population be good or bad? Is enough known 
about the invention to guarantee its safety in the 
mass market? DDT was invented for a seemingly 
valid purpose, Carson said, "but look what happen
ed." The total influence of the engineer's product 
must be considered, not just its market value. 

A new course offered by the Institute of Techno
logy next fall may help fulfill Clausen's suggestions. 
A course in environmental awareness will be part of 
a six-credit course package which will be required. 

Perhaps with increased awareness, engineers can 
begin to fill a role that some engineers feel is desper
ately needed - awareness of their social responsi
bility. 

For, after all, responsibility to the public is part 
of the Canons of Ethics of Engineers: (1.1) "The 
Engineer will have proper regard for the safety, 
health and welfare of the public in the performance 
of his professional duties." !ill 
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Ain't It Awful is a game the whole country can 
play - and does. It's an easy game. The players 
simply discuss the awfulness of a weighty social is
sue. They can choose to talk about the nastiness of 
snowmobilers who run down puppies, or pig~on 
droppings on city statues - or, they can discuss the 
Most Awful Thing: the U.S. involvement in South
east Asia. 

Now, who's responsible? Everybody pleads inno
cent - the taxpayer who finances it, the soldier who 

Defense Tax 

steal this re fork it over 
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fights for it, the congressman who appropriates funds 
for it, and the diplomat who makes the policy. Then, 
someone invents the catchword, "military-industrial 
complex," and the players pounce on the scapegoat 
like a pack of jackets. 

The local version is Ain.'t Honeywell's production 
of Armaments for Vietnam Awful?. War critics in 
the Twin Cities find a vulnerable scapegoat in Honey
well, Inc., Minnesota's leading defense contractor. 
Although about 155 other Minnesota companies have 
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defense contracts and Univac, Northern Ordinance 
and Control Data are also leading military suppliers, 
Honeywell gets the brunt of the criticism. The cri
tics usually focus on Honeywell's Aerospace and De
fense Group, which produces munitions and equip
ment for airplanes, spacecraft and ships. This group, 
one of the six major revenue areas in Honeywell, 
produces armaments like fragmentation bombs, the 
MK46 torpedo, an anti-submarine defensive weapon, 
Poseiden, a submarine-launched ballistic missile and 
land mines. It also produces non-destructive equip
ment like airborne digital computers, airplane fuel 
gauges, a,.,Q.d stabilizing systems for airplanes and 
spacecraft. 

The Aerospace and Defense Group, employing be
tween 6,000 and 7,000 people, brought in about 23 
percent of Honeywell's revenue in 1970, a Honey
well public relations man said. In the late 1960s, at 
the peak of aerospace exploration and the Vietnam 
War, this group contributed a considerably higher 
percent. The spokesman said this group represents 
a declining amount of business, but refused to say 
how much of the decline is attributable to defense 
cutbacks. 

You'll pay 
for this 

you SOB 

After agreeing that the Vietnam War is terrible 
and Honeywell is partly responsible for it, the play
ers turn to a more vindictive game: You'll Pay for 
This, You S.O.B. The object of this game is to 
roundly criticize and demean the scapegoat. 

The Honeywell Project is the Wh1te Knight of 
Righteous Indigation in the Twin Cities. Started in 
1968, this peace group is a student organization at 
the University and is made up of students, faculty, 
former Honeywell employees and other "concerned 
citizens." It's goal is to get Honeywell out of the 
weapons business. Marv Davidov, co-founder of the 
Project, said the group focuses on the Honeywell 
orporation because it is a major weapons producer 
for the United States. He added that the board of 
directors of Honeywell have more economic and poli
tical influence than any other Minnesota corporation. 

Another Honeywell Project spokesman, Richard 
Garrey, emphasizes. "We're attacking a system -
not just Honeywell." He holds corporations re
sponsible for the war: "v\Te think the . . real 
responsibility for the continuing war, lie(s) in the 
immense concentrations of economic activity center.,. 
ed in the giant corporations." Garrey said the Honey
well Project is "an awareness project" which tries to 
educate Honeywell leaders, employees, and the gen
eral public. The group relies on non-violent tech
mq ues; demonstrations, distributing leaflets, speak-
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ing and writing letters to the corporation. 
The Project has submitted three demands to Honey

well: an immediate halt to all weapons production at 
the corporation; reconversion plans so those in wea
pons production won't lose their jobs; and transfer
ing corporate control to the union members and rep
resentatives of the community. If instituted, these 

Gosh fellas, 
11m only 

trying to do 
the ri 

thing 

demands would abolish corporate capitalism as it now 
operates~ a just punishment for such a greedy lackey 
of the government, the white knights maintain. 

How does Honeywell react to the white knight's 
allegations that its bombs kill little old ladies in Viet
nam? It bows its head, shuffles its feet and mum
bles, "Gosh, fellas, I'm only trying to do the right 
thing." In policy statements, Honeywell gives the 
impression that it regards defense as its civic duty 
- a regretable, but necessary task. In its policy on 
military contracting, for instance, Honeywell says it 
hopes international actions can "lead to arms limi
tations and better understanding among nations." But 
it adds, "some level of military production is undoubt
edly necessary at this time." 

Most Honeywell spokesmen view the war as a 
political decision and think corporations have the 
obligation to supply weapons. "The government 
identifies areas of national priorities and national 
needs. We respond," said one public relations man. 

Some Honeywell employees say lucrative defense 
contracts, not patriotic duty motivates Honeywell to 
manufacture war materials. A public relations man 
refers to defense production in the late 1960s as the 
"diamond stickpin" of Honeywell. Another employee 
says bombs have been "a good profit item." Donald 
Kurth, a former Honeywell engineer, says Honey
well makes land mines and anti-personnel bombs be
cause it wants larger volumes of production. 

11m not 
going to 

p with 
you any 

more 

This game is played by Honeywell engineers who 
have quit because of indignation about producing de
fense proqucts. Very few engineers quit because of 
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moral reservations, said a public relations man. "The 
theory is when people come to work here, they un
derstand our business and know our policies." 

John Edward Anderson, professor of Mechanical 
Engineering at the University and former Honeywell 
Engineer, says the main reason why he quit was that 
Honeywell placed profit above the interests of so
ciety. He also says he was "really cooled" when he 
heard ordinance engineers discussing "people-killing 
bombs" and saw them experimenting with laser beams 
designed to destroy the human eye. 

I didn1t 
like playing 

with you 
anyway 

A variation of rm Not Going to Play With Any~ 
more, called I Didn't Like Playing with You Any
way, is played by engineers who were laid off and 
now view their former activities as immoral. Kurth, 
laid off a year ago, says engineers often get so caught 
up in the corporate system that they stop using their 
consciences. "When things are good, no one q ues-

tions what hes doing," Kurth says. "When people 
start getting laid off, they start to question." At least 
six former Honeywell engineers, including Kurth, 
work occasionally with the Hoheywell Project. 

Ain't It Awful, which begins with somewhat ra
tional arguments, soon degenerates into "I am not
you are so." The White Knights of Righteous In
dignation are called weirdos, the lunatic fringe, pin
kos, effete snobs and the radical chic. The Corporate 
Dragons are called industrial pigs, government toads, 
WASP and baby murderers. Fortunately, Ain't It 
Awful is timed to last only as long as the coffee break 
or cocktail party at which it's played. Then, the 
white knights, making last jabs at their awful foes, 
retreat to their ivy-vined castles and the Corporate 
Dragons, belching final flames of fire, skulk back to 
their caves. Ill 
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by Rhube & Co. 

A KLUTZ l His mind is light
ning fast, his rough calculations ac
curate to six decimal places (but 
anything before 6 places is worth
less), and his manual dexterity 
equal to Rhonda the retarded 
chimp. That's my lab partner, a 
real zero of a klutz. Not that he's 
dense or anything, he's just an ave
rage, everyday moron with an I.Q. 
of 180 that has to have everything 
explained in twenty steps and two 
languages (a real candidate for a 
T.A.!) ... 

1'11 never forget our first lab to
gether. I made the fatal mistake 
of coming in late and sitting down 
in the first empty seat I could find. 
The T.A. began by scribbling some
thing on the board while uttering 
profuse, unrepeatable (who could 
remember it!) language that sound
ed like the rabble of CHUNG KY 
CHEF and Oddlie Stroudlie.I was 
busy gathering brownie points by 
listening to instruction (now I 
know why it's required to know 
foreign languages for an engineer
ing degree) and, like the rest of the 
class, deeply lost in utter confusion, 
my lab partner began arranging ap
paratus for the coming experiment. 
Just as the T.A. was making some 
confusing point about inclined 
planes and rolling balls an iron ball 
weighing two pounds kissed my 
toes and I let out a cry that let the 
whole physics building know I was 
in pain. A few minutes later, after 
the spots in my eyes had gone from 
red to purple, my lab partner came 
Over and explained, "Gee. I'm sorry! 
That object was quite massive -
your foot absorbed a lot of kinetic 
energy. Golly, it won't happen 
again." Later the doctor told me 
"I" hadn't broken any bones and 
by next week I would walk again. 
That gave me sufficient time to cool 
off and give him another chance. 

The next lab was about fluid dy
namics and I was going to be po
lite but safe (or so I thought) and 
play easy. What could possibly go 
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of a physics student 

wrong? There just wasn't any
thing to screw up, so I relaxed and 
relented to his insistence on help
ing me. My lab partner, always 
overflowing with enthusiasm, de
cided to pull the same stunt again 
by setting up the lab while the T.A. 
was shooting the bull. We needed 
all the brownie points we could get 
so I made him sit down and listen. 
I would measure the amount of wa
terflow by collecting it in a gradu
ated cylinder and he would keep 
time and regulate the water release 
valve. I was looking at the differ
ent sizes of pipes when I noticed 
that he was turning knobs, but I 
thought I'd let him play because 
the valve mechanism took less than 
twenty steps to figure out which 
made it too easy a problem for him 
to solve. Serves me right. I was 
recording the sizes of the tubes 
when I saw a stream of water come 
gushing out of the tubes to wash 
my face, my lab book, and nearly 
flood the room. I was about to 
build Noah's Ark when he acci
dently found out how to shut the 
valve off. 

One, just one saving quality. In 
six out of eight labs we managed 
to do about three right. My lab 
partner, in mystifying stunts of 
mathematical wizardness defied ev
en the laws of physics to make it 
six out of eight by taking into ac
count a "smug" factor in our data. 
Mother Nature didn't mind and the 
lab T.A. didn't catch us. Everyone 
lives through a course like that 
once. 

BUT NOT TvVICE! Of all the 
physics labs to choose from .... 
why me? He came over, sat down, 
and said, "It's gonna be another 
great quarter." I did everything 
short of jumping out of the window 
(only three floors down, I figured 
I had a chance). No way. Some
body up there was after me! 

And all this time my lab partner 
was finding more and more ways 
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how to screw things up. Remem
ber the arc trailer? I can't forget 
it. There's some theory in psycho
logy about improving your memory 
by associating it with something 
you already know. \i\l ell, I was 
holding the pendulum bob when he 
was attempting to find the on-off 
switch on the high voltage genera
tor, and after several frustrating 
moments, asked my opinion as to 

where it could be. So I just leaned 
over and pushed the black button 
in the middle of the generator and 
. . . . ZAP! 10,000 volts to im
mortalize that lab. 

By the end of the quarter I was 
getting concerned with my health. 
The next lab was on circuits using 
the 'scope and I decided something 
had to be done to avoid catastrophy. 
Brainstorm: skip the next lab, tell 
the T.A. I've been sick and make it 
up later. Brilliant? My life was 
at stake! So when I came to lab 
and found out that he been sick and 
was my make-up lab partner I knew 
I was jinxed. 

I wasn't going to take chances 
so I made him watch as I perform
ed the experiment. He watched the 
trace on the 'scope like I used to 
watch Dancing Bear on Captain 
Kangaroo when I was sixteen. Af
ter I was done I decided to let him 
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kill himself and so moved to anoth
er table to write up my lab while 
he would attempt to imitate what 
I had done. A few minutes later he 
trotted over and asked if I could 
help him figure out what he hadn't 
done (right), and forgetting that 
he was an honor Rhonda Chimp, I 
said sure. One look at the circuit 
board and I could see he had the 
resistors in wrong, so I removed 

one and ... began to sing the Star 
Spangled Banner as sparks came 
shooting out of the board and the 
whole table went up in red, white, 
and blue. He had reversed a capa
citor. End of quarter two. 

I'm alive, not too well, and pre
sently suffering from a bad case of 
nerves. The psychiatrist said that 
I was slightly schizo-·a little on 
the paranoid side-and that I have 
this delusion that someone was try
ing to kill me. I thought about 
CLA but somehow couldn't give up 
the idea of I.T., so I dropped the 
idea of taking labs for awhile and 
decided to do three things : wait 
until next year to try it again; take 
several language courses in Far and 
Middle Eastern tongues; and to be
come religious. Laugh? You might 
.... but what about that zero 
YOU have for a new lab partner 
that keeps screwing things up 1!11 • • ? 
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by Mike Chase 
Paint. Slip. Crash. Pain. Blood. 

Curse. There I stood, looking at 
my forearm muscles. Only now 
there was no skin there to obstruct 
my view. Upon closer inspection, I 
noticed a veritable Draculan feast 
-severed veins, lots of blood, dead 
nerves, and several varieties of as
sorted maggots and worms. (Yum. 
Yum. A nice slice of meat eight by 
four inches.) This was to be the 
start of another fatal (or nearly so) 
adventure for yours truly, Ace. My 
arrival at the emergency room of 
University Hospital was my first 
mistake. I should have reported 
directly to Mortuary Science-it 
would have saved me much time 
and pain. (Who knows, they might 
have been able to do a better job.) 
As soon as I had climbed onto the 
slab, alias surgical cart, I asked 
for a hypo to kill my pain. (They 
must have misunderstood me, be
cause what they did to me almost 
killed me, not the pain.) What did 
I get? Try about two jabs in each 
finger with sharp needles (covered 
with rust, yet). Then they told me 
to count my fingers with my thumb 
-must not have known I already 
had five quarters of calculus. 

After laying there for over half 
an hour biting my lips to shreds 
and turning blue from lack of blood, 
I got my first of three shots of 
Demarol (a synthetic form of mor
phine, for all you drug freaks). 
Next, they proceed~d to wash my 
arm in a saline solution. For all I 
knew, it could have been hydro
fluoric acid, for as it turns out Dem
arol takes fifteen minutes to work. 
Neat. (Salt water feels just won
derful in an open wound.) I in
quired why they didn't freeze my 
wounded wing with Xylocaine, a 
local anesthetic (sort of like Benzo
caine). One nurse replied that the 
doctor hadn't ordered it, so there
fore, I couldn't have it. I then ask
ed the nurse if it was permissible 
for me to breathe, considering that 
the good doctor hadn't ordered me 

to do so. It didn't seem to matter 
to her that my arm felt like it was 
laying in a bed of hot coals. Four 
specialists then entered and made 
some of the most brilliant diagnoses 
ever recorded in medical history: 
"I'll bet that hurts!" (No, it feels 
so good I plan to do it again.) ; 
"How did you ever do that?" (I 
was attacked by fifty rabid Ama
zons.) ; "Are you ever going to 
have a nice scar there!" (No shit!) ; 
"Nurse, soak his arm in Phisohex 
for fifteen minutes." (Phisohex, 
contammg hexachlorophene, was 
recently found to cause brain dam
age. Hmmmmmm !) 

The next series of events which 
took place really had me believing 
that I was in M* A *S*H. These 
same four doctors . were arguing 
how to suture my arm. When they 
couldn't decide amongst themselves, 
they called for the poor guy who 
was later to get (stuck with) the 
job of sewing the wound closed, 
Dr. Leavenman. These doctors 
questioned his diagnosis, also. Dr. 
Leavenman pointed to the wound 
and said, "Suture here to here, there 
to there, this to that, and that to 
this." I raised myself and exclaim
ed, "What the hell are you doing, 
a dot-to-dot puzzle? Quit playing 
games and just sew up my damn 
arm!" Upon hearing this, the doc
tor asked the nurse, "How many 
shots of Demarol has he had? Two! 
Give him another and make it a 
large dose this time." (Shunk, 
shunk. Should kept my mouth 
shut.) 

Finally the mob left Dr. Leaven
man to the impossible task of at
tempting to sew up this wounded 
bear. (By this time, my disposition 
was as one.) While he was sutur
ing (and mumbling "knit one purl 

" ' two ) , he asked me about IT and 
engineering courses in general. I 
replied that everything was fairly 
straight-forward. Then I made a 

Continued 
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fatal error. I threw in the com
ment, "If only they didn't let those 
foreign students teach. Those doofs 

" Five minutes later Dr. 
Leavenman informed that he was 
born in Borneo. (Way to go, Ace l) 

If I wasn't worried now, I surely 
was to be after talking to the good 
doctor a little while longer. He told 
me, "You don't want to be admit
ted to this hospital. Why you're 
even taking a big risk just lying 
here on this cart. If you only knew 
half of the things which go on 
around here! This wound might 
eventually heal by itself without 
stitches if you cared for it properly. 
I might take over a year, but ... " 
About this time I had thoughts of 
leaping off the cart and making a 
run for it. After having ruined 
four sutures, sewing for close to 
an hour, and using a foot of suture 
material, Dr. Leavenman finally 
finished stitching. (He was still 
mumbling "knit one, purl two"). 

The good doctor then wrote out 
several prescriptions. As he was 
doing this, I received a shot of am
phecillin, a tetanus shot, another 
shot of Demarol, and almost every 
other shot conceivable-except the 
kind of "shot" I really needed. A 
nurse arrived and I grumpily (and 
groggily) ordered her to get my 
coat so I could drive home. Over
hearing this, Dr. Leavenman in
terjected that I surely could not 
drive. When I argued to the con
trary_, he invited me to first sit up 
and then stand up. I sat up, stood 
up, then promptly fell on the floor. 
After they peeled me off the floor, 
I was placed in a wheel chair where 
I wouldn't do any further damage 
to myself. 

When the prescriptions arrived, I 
was really shocked. I had antibio
tic pills, pain piiis, and all sorts of 
goodies. If I had been stopped on 
the way home I would have been 
booked for every drug offense in 
the book. (After busting me, the 
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narc could have retired with a fat 
pension.) The ordeal was not to 
end that day, however. On Christ
mas day I had to return in order to 
have my dressing changed. Sure 
enough, some "Zero" was assign
eel to work on me. I didn't really 
know what to expect, but from past 
experiences I had a pretty good 
idea. The following through raced 
through my mind: Would he use 
acupuncture instead of Demarol? 

For a starter, he ripped the old 
dressing off in almost one grab. He 
also took off half the scabs doing it. 
Doc Doof then proceeded to scrub 
the wound with a saline solution 
and cotton swabs. "Scrub" is a 
mild word for what he did. A more 
appropriate term would be "belt
sand" or "wire-brush". To add in
sult to injury (pun), the little 
f----- r yelled at me for jumping 
around. "Why you move arm?" he 
screamed. I bellowed back, "Oh, 
it feels just fine, you little . . . ." 
l\1y folks then admonished me no~ 
to get mad at the doctor. I exclaim
de, " He's a doctor? Hmph! More 
like as executioner l" Once again, 
old Ace had come down with a sev
ere case of hoof-in-mouth disease. · 
The rest of the examination was to 

Continued on page 35 

t 

'' 

During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power needs. 

a brighter life for you 
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by Joseph M. Ca·mpbell 

Opening a bag of potato chips that are soggy or a 
package of dried milk, soup or instant potatoes that 
have caked like a sugar lump is a thing of the past. 
New developments in food packaging end the need 
to tolerate such food problems. 

New food products have brought about a need for 
increased packaging efficiency. Dried fruits, veget
ables, milk, eggs and a complete line of dried camp
ing foods required the development of new and bet
ter packaging materials for this type of food. 

Dr. Theodore Lubuza, associate professor of food 
technology at the University of Minnesota and form
erly with the Massachusetts Institute of Technology, 
has developed mathematical models for predicting 
moisture and oxygen gains in packaged foods under 
any given external conditions. 

Dehydrated foods packaged in semi-permeable pack
aging materials have a shelf-life dependent on the 
transfer rate of gases through the package. 
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Two basic types of processes occur: ( 1) Transfer 
of water into the package causes caking, enzyme re
actions, mold growth and non-enzymatic browning 
which is a process where protein and sugar interact 
to decompose the product. (2) Transfer of oxygen 
causes oxidative rancidity. The objective of pack
aging is to reduce or eliminate the transport rate of 
oxygen or water or both through the package bar
ner. 

High quality storage for the desired shelf-life of 
a food is every food processor's goal. Traditional 
methods for choosing proper packaging are based on 
experience and good guessing," said Labuza. 

These methods involve selecting several packaging 
films (materials) which have given good results in 
previous tests. Food packaged in these films are 
placed in storage for 6-12 months and the best film 
is selected. This method has led to overprotection 
in many cases and is very costly in time and man-
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power. The consumer invariably pays the extra 
packaging costs and therefore, would benefit from 
a systematic method of determining shelf-life of var
ious films. 

Labuza also has used a computer to predict stor
age life based on deterioration due to browning. His 
findings have been within 10-15% of actual shelf-life 
as determined by product tests. 

A semi-permeable package transports water vapor 
across its thickness by virtue of the vapor pressure 
difference across the package. By use of an equation 
in which all factors are known or constant except for 
internal package vapor pr~ssure, rate of transport of 
water vapor can be determined. The unknown inter
nal vapor pressure is a function of the food inside the 
package, since as water enters the package it is ab
sorbed by the food. Food has an absorbtion rate 
which can be calculated under any given circum
stance. 

Many dehydrated foods deteriorate by means other 
than caking~ such as by non-enzymatic browning. 
Solving this probem essentially involves the measure
ment of some browning index, such as increase in 
color or loss of solubility under constant envlron
mental conditions. To simplify matters, rate of 
browning is assumed to be at a constant moisture 
level. The point of chemical change is pinpointed 
where the product just barely becomes unacceptable. 

This can be done for dried milk by presenting it 
to a panel for visual observation at different stages 
of deterioration. 

Another problem is to determine the rate of chemi
cal change as a function of the product moisture con
tent. 

Data must be collected for which equations can be 
set up to predict packaging conditions. The method 
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used previously to calculate rate of water gain is ap
plied. At each time moisture is increased content is 
utilized to calculate the instantaneous increase in the 
amount of chemical reaction. Labuza says this pro
cedure can be applied - in addition to browning -
to any reaction system which depends on moisture 
content. 

Many foods deteriorate because of reaction with 
oxygen, especially through oxidation of unsaturated 
fatty acids. This situation is more complex than 
moisture gain since rate of oxidation depends on 
oxygen, partial pressure and moisture content. No 
effective procedure has been developed for obtaining 
equations to describe this. Labuza says present ef
forts are being concentrated in this area. 

Mathematical methods are available to give ade
quate prediction of packaging variables. Use of these 
methods combined with accelerated storage of foods 
to determine deterioration factors should allow the 
food processor to find the best package for each pro
duct. In addition, the economics of packaging can 
be improved if one can find films of similar perme
ability but with different weights. Use of this metho
dology for food systems of the Apollo Space Flight 
program have shown many foods to be overprotected 
by factors of 10-100 times. They've also demonstrat
ed extreme excesses in packaging weights. In that 
application weight savings are critical to the overall 
flight system. Lubuza says that finds in the Apollo 
program apply to consumer products as well. 

With scientific methods used in food packaging 
the consumer will benefit from increased food safety 
and reduced costs. So the next time you open a bag 
of potato chips, instant breakfast drink or dry baby 
formula, be confident that food technology has made 
the product safer and cheaper to buy. 11 
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by Ki ki Koras 

Some samples of lunar rocks and 
partially solidified soils taken from 
the Apollo 15 landing site have been 
determined to be less than a mil
lion years old. Prior to these mea
surements, the youngest observed 
ejecta from lunar cratering had 
been 20 to 30 million years. Using 
radioactive dating techniques, these, 
"young" samples v,rere shown to 
have been ejected during lunar cra
ter formation within the past mil
lion years. These observations pro
vide the first measurements of the 
actual times of recent lunar crater
ing events. 

A boulder, from which samples 
were taken, had the appearance of 
being an ejected fragment from a 
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relatively recent impact at some 
other site. The boulder surface was 
relatively free from dust and had 
a fresh appearance. Much of the 
surface was covered with bubbly 
glass which had not been signifi
cantly eroded. 

Analysis of the boulder chips and 
the cosmic-ray produced radioactive 
aluminum-26, showed about half of 
the possible saturation value. To 
produce the concentration of alu
minum-26 would have required the 
boulder to have been ejected by a 
meteorite impact about three-quar
ters of a million years ago. 

Further verification of its lunar 
.surface age was provided from the 
analysis of underlying soil which 

A group of scientists have devel
oped a universal design that can 
provide laser light at power levels 
suitable for virtually any applica
tion of semiconductor lasers. The 
design, which involves placing an 
optical cavity within a semiconduc
tor laser, doubles the output effi
ciency at high peak powers. It 
represents an important step tow
ard the practical use of lasers in 
closed-circuit TV and in commer
cial and military communications 
systems. 

Essentially, the Large Optical 
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the astronauts collected after roll
ing the boulder over. The alumi
num-26 activity of the underlying 
soil was what would have been pre
sent after shielding for three-quar
ters of a million _years. 

Other young lunar material, 
which was collected a few hundred 
feet from Hadley Rille, showed a 
lunar surface age from aluminum-
26 dating of between one-half and 
three-quarters of a million years. 
The material consisted of cloddy 
fragments of compacted lunar soil 
which had been ejected from a 10 
foot deep by 50 foot diameter crat
er. The crater had not penetrated 
bedrock, and therefore the sample 
consisted only of compacted rego
lith components. 

Cavity (LOC) is a passageway 
through which the light can travel. 
The laser light is propagated away 
from the area where it is generated 
in the semiconductor and emitted 
from the device with very little po
wer loss. The power level of the 
emitted light can be adjusted to 
specific applications by simply 
changing the size of the optical ca
vity. Before the development of 
the LOC, light was generated and 
emitted from the same area of the 
laser, resulting in a loss of light 
through absorption. 
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A crystal that can store holo
grams in the form of atomic pat
terns has been developed. A new 
document-storage system in which 
graphic material could be perman
ently stored in crystals about the 
size of a sugar cube may be the ul
timate result. The crystals are made 
of lithium niobate or barium sodium 
niobate. 

An advantage of this system is 
its large storage capacity. Theoreti
cally, a cubic centimeter of crystal 
could store a trillion bits of infor
mation. The holograms also can 
be read out fairly easily, since a 
small change in the angle at which 
the readout laser strikes the crystal 
makes it possible to select a differ
ent hologram. Also the display 
from a crystal hologram is about 
15 times brighter than that of a 
conventional photographic film ho
logram. 

Holograms have been recorded 
in crystals before, but the process 
required a powerful laser and long 
exposure time which made it im
practical. The new crystals are 
made about 500 times more sensi
tive by adding metallic impurities 
thus allowing the use of low-power 
gas lasers. II 
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111 exploited the phenomenon of the 
technidan1s often blind devotion to his 

task. Because of what seems to me to be 
the moral neutrality of technology a those 
people were ·without scruples about thei'r 

activities& 61 

Albert Spear 

Nazi Minister of Armaments 

Inside the Third Reich 

As concern rises for the direction 
and consequence of modern techno
logy, many people have pounced on 
statements like Speer's as evidence 
of the scientist's lack of concern for 
his society. In an informal opinion 
survey of fifteen students and facul
ty men in various technological 
fields, a surprising level of qualified 
agreement with Speer was discover
ed. Most, however, felt that recent 
trends showed some cause for op
timism. 

by John Holle 
& 

Phil Dr 
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"Speer's argument may have been 
correct in his day, said Al Johnson, 
Electrical Engineering teaching as
sistant, "but it is becoming less so 
all the time. Many professional or
ganizations have begun to explore 
the possibility of political involve
ment for scientists. Many scien
tists today are seriously questioning 
the applications of their work." 

"In years past, people tended to 
follow the government no matter 
what it asked," according to Ed 
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Peterson, assistant professor of 
Aerospace Engineering. "Scientists 
are very rapidly losing their blind 
devotion, just like the rest of so
ciety." 

Many who felt Speer was essen
tially correct said they didn't be
lieve scientists were especially 
different from anyone else in their 
ammorality. ''Is the truck driver 
who delivers an atomic bomb from 
point A to point B any different 
from the physicist who helps invent 

it?" Peterson asked. "Both might 
give no thought to the end result of 
what they are doing." J oh H. 
Parks, Jr., professor of Electrical 
Engineering agreed that scientists 
are not uniquely callous to the mor
al consequences of their work. 
"They are morally neutral in the 
sense that their decisions are based 
on their desire to get their paycheck 
at the end of the month," he said. 
But, the same can be said of the 
secretary or glassblower who are 
employed by a company involved in 
defense work." 

Park's statement reflects a belief 
shared by many of those who were 
interviewed: the principle factor 
preventing the scientist from con
sidering the moral consequences of 
his work is his desire for financial 
security. Park observed that while 
some may give up a job "to satisfy 
their own moral code," scientists 
"are human and in many cases they 
will overlook moral issues just to 
keep bread on the table." 

John Glover, architecture senior 
backed up Park's claim, and point
ed out a growing economic dilemma 
employed engineers. "They don't 
make moral decisions about whether 
to work on a certain project simply 
because there is no place else for 
them to go." Glover said "They 
either work on the projects assign
ed to them or they find themselves 
out on the street." 

"I think the scientist is in a posi
tion where he's being exploited," 
said Paul Kintner, a physics re
search assistant. "What he's real
ly interested in is getting enough 
food to eat and shelter over his 
head." 

Another factor which may tend 
to divorce the scientist from the 
consequences of his work is the ego 
involvement between the scientist 
and his work. This was a recurrent 
theme in the remarks of those in
terviewed, but by no means one 
which they all agreed upon. The 
concept is central to the point Speer 
was making and many of the IT 
men rejected it. 

The idea was stated most force
fully by Terry Shelton, a senior in 
the College of Biological Sciences. "I 
don't think it makes a goddamned 
bit of difference to scientists one 
way or the other, if there are un
pleasant political consequences. 
They are so egocentric about their 
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work, they're just interested in sol
ving a problem and they go pell
mell to the solution." 

Gary Jones, a graduate student in 
Chemical Engineering said "Scien
tists are more concerned with the 
fact that something can be done and 
is intellectually satisfying. Often 
times, a scientist's satisfying work 
experiences precludes his being con
cerned with the destructiveness of 
his work. 

''Scientists are victims of their 
devotion," said M. Riad, an Electri
cal Engineering teaching assistant. 
"They are after new discoveries 
and inventi6ns without looking 
carefully to their consequences." 

Skelton sees great potential for 
human misery in this alleged cal
lousness of scientists. "The written 
correspondence between the prin
ciples involved in the decision to 
drop the A-bomb on Japan," Skelton 
said, "shows that. they did it more 
for a test than for its military value. 
They wanted to know exactly what 
the effects on humans would be. 
They were treating people like in
sects just out of a clinical interest 
in the effects." 

Some of the students and faculty 
who were questioned defended the 
objectivity of scientists. The usual 
view was that bureaucrats, politi
cians and lower level technicians 
were more to blame than research 
scientists for the development of 
destructive technology. 

"I think there's more danger from 
the technocrat the guy who 
builds railroads, the civil engineer 
- than from the research scientist" 
Parady said. "What the scienti~t 
does is uncontrolled. Anyone can 
take it and do what he wants with 
it. There's no direction to it until 
after it's completed." 

Jones went further in saying that 
scientists ... should not be allow
ed high-level decision-making pow
ers. He said that our society should 
have more concerned and morally 
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a ware, elected officials. 
Harald Eriksen, ME junior, ex

plained that although the scientist 
develops new technology, "it is his 
society which accepts or rejects 
this development. Proliferation of 
an "immoral" development is the 
resttlt of society's acceptance and 
hence, it's tacit approval." 

"It is asking too much ·to ask sci
entists to give political direction to 
their projects," said Kintner. "They 
can certair:ly give advice, but to 
think they should have any special 
political ::tptitude because of their 
specialization is a very poor con
cept." 

Kinter's response was echoed by 
J aak Daemen, a teaching assistant 
in Civil and _Mineral Engineering. 
Daemen agreed with Speer's charac
terization, but said that it is the re
sponsibility of the society at large 
to decide what to do with technol
ogy. "An engineer shouldn't decide 
what kind of technology to devel
op," he said, "The p.eople ought to 
decide on broad programs." 

"People in higher positions have 
misued developments that have 
been made for sound technological 
advancements," according to Kyle 
Jones, a CE senior. "An example 
is the atomic research that was be
gun with completely peaceful in
tentions but was misused and mis
construed by others and can now 
be used for a lot of destruction." 

Glover was adamantly opposed to 
scientists maintaining an absolute· 
ly objective view of their work. "I 
don't think scientists should be neu
tral," he said, "and allow outside 
forces to make moral decisions for 
them. Every man has to take a 
position." 

The solution to the problem, in 
Glover's view, is a broader, liberal 
arts education for all IT students. 
Glover himself spent two years in 
CLA. before deciding on a career in 
Architecture. "I think people who 
start out in CLA tend to have a lit-

tle different outlook on what their 
impact on society will be," Glover 
said. 

"I'd like to see the whole univer
sity system begun as a two year 
CLA program. Only after that 
would the student be allowed to go 
into a specific discipline," he said. 

The dangers of specialization were 
also pointed to by Jean-Claude Roe
giers, a research fellow in Civil and 
Mineral Engineering. "Especially 
in the U.S.," he said, "the scientist• 
is forced to specialize more and 
more. The Nazis used the speciali
zation to keep people from knowing 
the consequenced of what they were 
doing." 

Roegiers did not call for a broad
er liberal arts education for scien
tists. Instead, he said that a more 
widely-based technical training was 
essential. "The curriculum we have 
in Europe, he said, "forces a person 
in a specialized field to have a good 
basic knowledge in other technical 
fields. You see all the facets and 
all the consequences of any parti
cular project you are working on." 

Design and development 
of packaging. (And 
other products.} 

BEMIS 
COMPANY, 

INCa 
(Minneapolis) 
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Experts tell us that money can't 
buy love. But it sure can put you 
m a helluva bargaining position. 

* * * 
The lumber mill foreman put a 
newly hired forestry student to 
work for the summer feeding logs 
into a circular saw. As the fore
man started to walk away, he heard 
an "ouch" and turned to see the 
student looking dumbfoundedly at 
the stump of a finger. Rushing 
back, he asked what happened. "I 
dunno," said the boy, "I stuck my 
hand out like this and . . . . . well, 
I'll be damned, there goes another 
one. 

* * * 

"I was shot in the leg in the war." 

"Have a scar?" 
"No thanks, I don't smoke." 

* * * 
A governor of Ohio went looking 
for a call girl in a local bar. He 
happened upon three girls; a red
head, a blonde, and a brunette. To 
the red-head he said, "I'm the gov
ernor of Ohio. How much would 
it cost me to go to bed with you?" 
The red-head replied, "twenty-five 
dollars." The same question was 
asked of the blonde to which she re
plied, "one-hundred dollars." The 
governor told both these girls that 
their prices were way too high and 
went over to the brunette. When 
he asked the brunette how much 
she charged she replied, "If you can 
raise my blouse as high as the taxes, 
get my pants as low as the wages, 
and shaft me like you do the pub
lic, it won't cost you a damn cent." 

* * * 
34 

1\ man went into a department store 
and asked the sales lady for a size 
8112 bra for his wife. The sales 
lady was amazed and asked the 
man what he used to measure his 
wife, to which the gentleman re
plied, "My hat." 

* * * 

Is it true that two of the prere
quisites for Math 1-230 are five cre
dits of Japanese and ten credits of 
Indian? 

* * * 
A pretty young girl's definition of 
"like" and "love": "If I likes 'em I 
lets 'em but if I loves ~em I helps 
'em. 

* * * 

PROUD FATHER TO BYSTAN
DER: "My son doesn't smoke, 
drink, swear, or go around with fast 
women." 

BYSTANDER: "And does he also 
sew his own dresses?" 

* * * 

TEACHER: "David, what does 
F-E-E-T spell?" 

DAVID: "I don't know." 

TEACHER: "Well, what does a 
cow have four of, and I have o~ly 
two?" 

The class was dismissed. 

* * * 
Linda refuses to let her old man 
hold her new baby until the kid's 
ears are strong enough. 

* * * 
MINNESOTA TECHNOLOG 
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I PI aterials Inc. 

located at 
315 14th. Ave. S.E .. 
3018 Lyndale S. 

331-6864 
827-5301 

We're looking for engineers who don't wear their slide rule holders like holsters. 
They don't have to. Their non-technical abilities and interests pretty well match 
their technical ones. Like handling details. Or selling ideas. Or motivating people. 
They can have darn near any engineering degree. They must have a desire to get 
into management- quickly. 

Sound like you? Check with us; we'll listen closely. It might be the best move 
either of us will make. 

The Bell System recruiting team will be visiting your campus 

Sign up in your placement office for an interview. 

an equal opportunity employer 

*But we sure don't knock it. Limited opportunities are available in 
Research and Development. Contact the Placement Office for specifics. 
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be worse than the first. Doc Doof 
wrapped the wound very carefully 
-with the sensitivity of an abra
sive toilet seat. I had to restrain 
myself from clubbing the little 
dude. Next, he wanted to check 
my lymph glands under the arm 
for infection. All I can say about 
this is that I'm glad he wasn't plan
ning to check some other type of 
gland which is much more valuable 
and even more sensitive! After he 
was done wrenching away at my 
glands I had to check to make sure 
they were still there. (Another 
form of Chinese water torture, I 
presume.) 

My misfortunes were still not 
over, though. The dressing which 
Doc Doof had put on predictably 
fell off the next day. When I re
turned three days later to refill my 
prescriptions, I was hassled for over 
an hour. The Health Service Ph:u
macy wanted me to pay for the pre
scriptions-over $35.00 worth of 
drugs. No way! 

Several days later when I came 
back to have my stitches removed, I 
was told that I was due in surgery 
that afternoon. Again, it took a 
long argument to set the reception
ist straight. It seems that I was 
supposed to see a surgeon that af
ternoon. (Doof! Doof !) No way 
were they going to get me near that 
slab again! 

After two weeks of pill-popping, 
wearing an arm sling, putting up 
with the doofs and dongs in Health 
Service, and seven bandage chan
ges, the sixty-five stitches were re
moved. My arm is healing very 
nicely now, thank you. After my 
ordeal, there is one thing which I 
have come to firmly believe in. No, 
not the medical ability of the U ni
versity Health Service-Dr. Leav
enman's statement, "You don't want 
to be admitted to this hospital. .. " 

You'd better believe in it, too
for your own health ! II 

35 



36 MINNESOTA TECHNOLOG 



Miss I. Slovonsky is by profession a chemical engineer. 
Kodak hired her last year because she seemed too good a chemical engineer to 
pass up. The assignment she drew has to do with environmentally safe 
disposal of wastes from photographic processing. Engineer 
Slovonsky's duties often require discussions with the 
crews that install heavy equipment. Sometimes 
young engineers have been known to encounter 
a certain resistance from crew chiefs. 
Tact and finesse are important 
in getting a job done. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel 
Rochester, N.Y. 14650 

An equal-opportunity employer 







eeps a level hea 
Dictionaries define hurdling as jumping over a hurdle in a race. 

Obviously, Webster never made the track team. 
~'A good hurdler never jumps," the experts tell u.s. "He tries 

to duplicate the movements of sprinting. The head stays level. 
It's never higher over the hurdle than it is between them." 

A level head helps overcome any obstacle. Take bearing problems. 
They're best approached by a person with training, determination 

and the ability to think things through. 
Are you such a person? When you run up against a tough problem, are you 

able to take it in stride? And do you like the excitement of rugged 
competition, and the rewards that come from winning? 

Then write The Timken Company, Canton, Ohio 44 706. Ask sur Manager of College 
Relations to give you a tryout. Ask him about our policy of promotion from within .. 

And while you're at it, ask him to tell you about our $221 million 
expansion and modernization program. 

Timken® bearings sold all over the world. Manufacturing in Australia, 
Brazil, Canada, England, France, South Africa and the U.S.A .. 

An Equal Opportunity Employer (m/f). 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND ~EMOVABLE ftOCK BITS. 
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During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power needs. 

a brighter life for you 

LE I ! 

a 0 m there has to be 
an air about youm iBm 

and that's what it's really all about ... with us ... clean air is our business 
-and it's a fascinating science. We've been perfecting it for over 50 years 
and we're conducting graduate courses. Of course you're on full salary and 
learning from the professionals . . . Our 'clean air' country offers a 
beautiful way of life in every respect. Our expertise covers a pretty broad 
spectrun1 and the field is unlimited. We call it the Donaldson Open Invita
tional. · Engine Air Filtration · Dust and Mist Collection • Particle 
Technology · Gas and Liquid Filtration · Hydraulic Filtration ... See 
what we mean? There's a lot of cleaning to do ... and we're very proud of 
our profession- we have good reason to be! 

Call or write .. .... John Raplinger, Personnel Division 

donaldson Donaldson Company Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

"An Equal Opportunity Employer" 
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A number of people have char
g-ed racism in connection with 
last months article "ALL IN 
VEIN." \Ve sa\v that word 
splashed across The Daily's head
lines, heard it echoed in IT 
halls and read that word in let
ters we have received. Many peo
ple felt that the sole racial pro
blem in America was the inte
g-ration of the black man into 
white society. In truth, racism 
involves much more than one or 
two minorities. 

The oppressed minorities ap
pear everywhere, all actively 
working for their group's better
ment. There's blacks. There's 
women. There's Jews. There's 
Indians, Puerto Ricans. and Chi
canos. There's the "question
able" minorities. (questionable to 
bigots and \VASPS) such as 
Poles, l ta1ians, an d Asians. 
There's communists, fascists, so
cialists, and criminals. There's 
college students, SDS'ers, hip
pies, and the drug culture. 
There's gays, foresters, and in
terior decorators. The fact is that 
about RO percent of all Ameri
cans are members of an oppress
ed minority group, and its becom
ing impossible to open your 
mouth without saying something 
that will be taken offensively. 

This is not meant to lightly 
brush aside or explain away any
one's hurt feelings. The charge 
of racism is a serious one which 
is damaging to both the publica
tion and its readers. But vve can 
state that there was not a shread 
of racism intended in the Chase 
article. The objective was to pre
sent a satirical description of the 
author's health service treatment, 
not to attack or slander a race. 
If some readers were sensitive to 
the Chinese element of the story, 
then we apologize to them. It's 
a shame that when you print sa
tire you always seem to hurt 
someone's feelings. Satire, by its 
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very nature, is a critical and per
sonal humorous assault on some
one or something. You enjoy this 
type of humor until you become 
the victim of a satirical piece. 
Then your outlook changes. You 
may feel hurt and angry. You 
might complain and moan in
stead of taking the verbal jibe in 
the spirit in which it was offer
e(l. 

After all, if you can't laugh at 
yourself, then who can you laugh 
at? 

T it 
ns rshi 

1 n discussing cen:"orship. any 
humor ends with the above title. 
Censorship is defined as the ar
bitary deletion of an article prior 
to publication, \\·hich is dictated 
by an outside source (an outside 
source is anyone who is not a dir
ect member of the staff or editor
ial board). 

\Vhile appeasing the censor is a 
way of life in many countries, 
Americans have been particularly 
blessed by having the rights of 
the press Constitutionally guar-

anteed. The Constitution, how
ever, has been constantly reinter
peted in the face of controversy. 
From the Peter Zenger trial in 
1734, to the repeal of the Alien
Sedition Acts in 1800, to the 
Roosevelt-Pulitzer suit of 1908, 
to the Pentagon Papers of 1971, 
the issue of freedom of the press 
has been attacked by outside 
pressures. In return, journalists 
are expected to provide a respon
sible forum for all views on all 
subjects. 

The Technolog is not immune 
to these obligations, nor is it im
mune to the normal guarantees 
of freedom of the press. This is 
the issue at hand concerning last 
months controversial issue "ALL 
I N V E I N . ·· Other Issues 
have been raised concerning this 
article. but the truly vital ques
tion is whether an outside agen
cy can order the deletion of any 
article prior to publication. In 
a word, censorship. 

Our stand on the issue can be 
stated simply: We will never ac
cept censorship. We hope it will 
never be accepted by you, the 
readers. If it ever is, then we 
all ·will lose. R. Pirro/B.J. 
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By Anne Ludeke 

About 45 percent of all Minneso
ta Institute of Technology gracln
:ttes in the last two years have ac
cepted employment outside of Mi.n
ne~ota. Therefore, the national em
pioyrnent picture must be consid
f·rtd in discussing the employment 
problems of IT graduates. T'he na
tional employment picture for en
gineers is gray, highlighted by dark
er and lighter tones in certain spe
cialties and geographic locations. 
Richard Jordan, head of the mech-

Continued on page 27 
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It is time for all of us to become 
avvare that stereotypes are a form 
of prejudice and racism. A stereo
type is a canned response. which 
prevents seeing the uniqueness of 
the individual and allows prej udg
ing based upon myths and lies. 
These myths and lies continue to 
shape the perceptions and the re
lationships of whites to Asians. 

The consequences of unfavorable 
stereotypes are obvious. Howen~r. 

~o-called favorable stereotype~ are 
a problem peculiar to Asian Am
ericans. For example. Asians are 
"diligent." "self-sufficient'' and 
"submissive.'' Since we are "for
tunate" tu have these characteris
tics attributed to us, we have no 
right or need to complain in the 
eyes of white society. Yet, incon
sistencies exist. The yellow face, 
whether Japanese. Korean or Chinese 
has always been a ''potential" trait
or. This has resulted in the vVorld 
vVar li Japanese internment camps. 
labelling Asians as "gooks" and 
"Charlie" and Asian women as exo
tic prostitutes vying for G.I.'s at
tention. 

One of the most difficult strug
gles of Asian Americans is that of 
being on invisible minority. Until 
no\v, \Ve have neither been consid
ered white nor non-white. vVe ask 
that we be recognized as Asian Am
ericans - a non-vvhite, American
born minority group. 

The only visible aspect of Asian 
cultures is a narrow one of suki
yaki, acupuncture. karate, chop
sticks and rice bowls. The Ameri
can history of ethnocentric attitudes 
and commercial exploitation strifles 
any appreciation and understand
ing that can result from ci:tltural 
.sharing. 

Asian Americans are constantly 
being categorized as foreign stu
dents. \Vhi1e this is far from a 
slight, it must be acknov.rledgecl that 
many of us are second, third and 
fourth generation American citi
zens. 
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As Asian Americans. \VC cannot 
know the white person's experience 
in America, just as the \vhite per
son cannot realize the Asian experi
ence in America. Because we can
not live each others lives, we must 
respect and understand the differ
ences and not dictate feelings, \Ve 
cannot tell whites what they feel 
and neither can \vhites tell us how 
we feel. \ Ve must respect one an
c:ther and regard each indi\·iclual as 
an unique entity. 

Joyce Yu 
Dennis \Vong 
Joyce .:\1 iyamoto Faber 

@ 

VICe 

n 

In the Februar:y 1972 issue of the 
1VIinnesota Technolog, data from the 
IT Survey of 1971 was presented con
cerning the IT Advising System (See 
"Adviser, vVhere Are You?!"). 

The author usecl his vie\vpoint of 
the data to make certain interpreta
tions which reflect quite negatively 
on the Advising program. The same 
data can be given and present quite a 
clifierent view. 

1. 73.7% of I.T. students state that 
their adviser is usually or always 
ways available. 21.6% of stu
dents state their adviser is seldom 
available and 2.9% have found 
their adviser unavailable. 

2. 52.9~~~ of students have gone to 
their adviser for help in planning 
their technical program. 43.4% 
have not gone to their adviser for 
this help. 

3. 69.8?~, of students see their ad
viser at least once per q narter. 

4. 75.8% of students find their ad
viser moderately or keenly in
terested in his advising role. 
5.3% find their adviser complete
ly disinterested. 

5. 84.6% of students feel their ad
viser is competent or moderately 
well informed on technical areas. 
10.8% feel their adviser is poor
ly informed. 

6. 67.8% of students feel their ad
viser is competent or moderately 
well informed on liberal educa
tion courses. 

7. 43.9% feel their technical pro
gram is coherent and well plan
ned. 27.2% feel their program is 
haphazard. 24.7% have not yet 
evaluated their program. 

Many of us would like to see re
sponses disappear concerning advisers 
being unavailable, disinterested, or 
poorly informed in these areas. How
ever, if 73% feel their adviser is at 
least usually available; if 75% feel 
their adviser is at l cast moderate! y in
terested ; if 85% feel their adviser is 
at least moderately well informed in 
technical areas and 68% feel their ad
viser is at least moderately well in
form in liberal education areas ; and 
if also 70% of students see their ad
viser at least once per quarter, we 
know that some satisfactorv interac-
tion is taking place. ~ 

E?j 

LeRoy Ponto 
Office of the Assistant Dean 

I.T. 
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l
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If Today';-; Army doesn't want 
you after you graduate, don't des
pair-you may have the opportun
ity to work for the U.S. government 
as a civil service employee. The 
placement director of IT has noted 
an increase in the number of fed
eral job recruitors visiting the Uni
versity campus this year. Appar
ently, the government is stepping 
up its efforts to recruit engineers, 
architects, and scientists. 

Engineers working for the fed
eral government design defense 
weapons, power plants, drydocks, 
bridges. and machinery. They also 
construct dams and highways. 

To qualify for federal engineer 
positions, the applicant must have 
received either an engineering de
gree from an accredited institution 
or sufficient training or technical ex
perience. So, you may drop out of 
IT today and still qualify for an 
engineering job with the U.S. gov
ernment if you gain from experi
ence as much kno-vvledge as stu
dents who completed a 4-year en
gmeenng program. 

Architects plan, design an(l re
search federal architectural projects 
for laboratorie;-;, hospitals and 
schools.' Landscape architects work
ing for the federal government 
plan and design federal parks, for
ests, highways, airports and mili-
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' ow much money 

will a government 

engineer make? 

You can expect to 

start at S-5.' 
by Anne Ludeke 

tary base;-;. 
The basic requirement for archi

tects is completion of a four-year 
professional curricult1m. :\ ppropriate 
experience, especially with proof of 
licensing, registration or certifica
tion. is qualifying, even though the 
candidate may never have graduat
ecl. A candidate who doesn't have 
his university degree must have 
one year of experience for every 
year he clidn 't go to school. That 
is. if Arnie Architecture drops out 
of IT after completing his freshman 
year, he has to work in daddy's ar
chitecture office three years before 
he can apply to work for Cnck 
Sam. 

.\n applicant must submit a per
sonal qualifications statement. ;-;up
plepH'ntal qualifications statements. 
a list of college course and evidence 
of schulastic achinTmcnt. The fed
eral government emphasizes that 
hiring and ratings \viii be based 
:-:trictly on expenence, education, 

.:nd trammg. (That\ a subtle way 
the government says it doesn't of
licially discriminate against women 
a 11 d 111 in ori t y groups.) 

A senior or graduate student may 
file before he (or she) completes all 
the scholastic requirements if he 
(or she) expects to complete them 
\\'ithin the next 9 months. 

ll ow much money will a govern
ment engineer make? Unles you 
hold advanced degrees, are an hem
or student or have done research 
that would make even Albert Ein
stein say "uh gosh!" you can ex
pect to start at GS-5. ( ;s-5 1s gov
ernment bureaucratcese for "about 
$7.319". 

The federal go\·ernmcnt. realiz
ing it can't place it's employees into 
intellectual or economic ;-;traight
jackcts, entitles iederal engineers 
and scientists to certain profession
al rights. For instance, they can 
arc free to publish, teach or lecture 
when they aren't working at their 
jobs. 

For general mtormation about 
employment fur engineer;-;, the book
let Federal Jobs in Engineering, 
the Physical Sciences, and Related 
Professions is a good ;-;our;-; e. It's 
a vailablc through the F'ederal Job 
Information Center. Room 196. Feel
era] Building, Fort Snelling, 55111 
( 725-3355). ill 
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"Freddy," they said, "you 
need professional help. 
Let us, your friends, give 
you some advice. Go to this 
place, 'Roget's Resume 
Racket', and ask them 

~""""""""""""""'""""""""""""""'"""""""'~-"""""""'"""""""'"""""""'-="""""""'"""""""'"""'""""'"""""""'"""""""'-.......... """""""~- to help you." 

The dismal reports from various 
g-overnment offices reporting the 
dearth of jobs this year are strictly 
rumor. Anyone with a little imag
ination can find a job. Take Fred
dy, for example . 

Something was wrong, Freddy 
decided. lIe had been looking for 
a job for seven year!-~, and so far. 
nothing. 11 e had Ph. L)'s in five 
fields (chemistry. physics, psycho
logy. political science and astrono
my). recommendations from two 
Pulitzer Prize winners and a hand
ful of "good conduct'' medals, yet 
no one would hire him. 

Freddy was honest. \Vhen he 
walked from office to office in his 
non-offending brovvn suit and un
obstrusi ve black shoes. his hair 
yaguely short-semi long. he pre
sented an amiable. friendly figure. 

"Yes I blew up a lab once," he 
\vould cheerfully admit. "I was at 
Kansas State and I forgot how much 
of the first chemical I put in the 
bottle. It was too bad, really, but 
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I 
by Mary Steil 

I said I \Vas sorry.'' 
Or when the recruiter. noticing a 

break in I<reddy's college. career, 
q uestionecl him about it. Freddy 
could be overbearingly honest. 

"\Vell. I did a bad thing and I 
knew I had to be punished for it. 
I tried a new concentrated formula 
for vitamin E enrichment in our 
college cafeteria. Unfortunately, 
some of the students got sick after 
a \vhilc and clied, But after which 
1 was in jail for 10 years, I was tru
ly happy for the opportunity to re
pent my sins. 

L: sually by this time the inter
Yiewer was slowly inching toward 
the door ... \\'ell. we '11 see what we 
can do for you. young man - uh, 
we'll let you know." 

Hut Freddy never heard. 
"Freddy.'' they said. you need 

professional help. Let us. your 
friends. gi\·e you some ach·ice. Go 
tu this place. 'Roget's Resume Rac
ket'. and ask them to help you. Do 
it for us, Freddy, do it to help your-

self." 
So Freddy, feeling he had to be 

fair to his friends, went to Roget's. 
There's really nothing they can do 
for me, he thought. I've been as 
honest and complete in my resume 
as I could be, what more can I do? 

Roget's however, soon showed 
Freddy what else could indeed, be 
done. 

"Freddy," said the helpful Roget's 
consultant, Esoteric Eddie, "you're 
a fine person and you have talents 
which must be put to use to save 
mankind and preserve the union. 
You must, for the good of all needy 
peoples on this earth, find a job." 

"I will, I will," Freddy shouted. 
"\Ve need your help, Freddy, you 

must get a job and help those of 
us who are waiting for your an
swers. Ho\v much longer can we 
wait for help Freddy, how much 
longer?'' 

"I'm coming, I'm coming ... " 
"But this is where Roget's ser

nce comes in, Freddy. \Ve will 
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help employers realize the good you 
can do, help them look at your ex
periences with the correct perspec
tive. Now beginning here with your 
early life, did you really flunk out 
of grade school nine times?" 

"Well, yes I did. You see, I was 
always rewiring the intercom and 
plugging in a local rock station." 

"Oh, a boyish interest in elec
tronics, Freddy, is perfect for your 
resume. Let's see, 'Early interest 
in electronics and communications 
systems led to breaks in school 
career while working on various 
projects.' Very good. Now we can 
go on to your high school years." 

"But, but .... " 
"Now in high school you were ar

rested once for malicious destruc
tion of property?" 

"Yeah, well, I made this tank," 
Freddy said excitedly, "it had four 
on the floor, a souped-up engine and 
leather seats .. .'' 

"Yes. but what did it do?" 
"\Nell, it got loose once and flat

tened a few houses ... " 
"Oh, I see, you just put it poorly. 

You see, it would be more effective 
like this: 'In high school, I became 
interested in community improve
ment, and took part in campaign to 
rid our town of its slum neighbor, 
hoods.' There, you see, Freddy, it's 
all in how you say it. Your prob
lem was that you just didn't know 
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how to state things clearly. 
"All right now, in college, you 

had a little explosion in your lab. 
\!Veil, I thing it would be better 
stated this way: 'My enthusiasm 
for experimentation had no bounds, 
I once undertook to develop a for
mula which would quickly demolish 
old buildings. 1\!Iy formula vvas suc
iessful and was received by the col
lege community with raves.' 

"And this vitamin E incident can 
also be clarified like this: 'T'he sight 
of undernourished and nutrition-ig
norant students around me spurred 
an even greater experiment. I de
cided to provide a simple way of in
suring that students received a cor-

rect amount of vitamin E each day. 
However, I soon found that some 
students were too poorly nourished 
for my idea to work. In spite of my 
work, some students died.' 

"Now Freddy, doesn't that pro
vide a brighter, clearer picture of 
you? Now get out there and show 
the world you are ready to help 
them. Go on Freddy, give it the old 
fight - give me a J, give me an 
0 ... " 

Armed with his new resume and 
renewed enthusiasm, Freddy went 
job-hunting again. Within days, 
he had a job at Antonio's, a top-se

low scientists. "I've never even 
worked in a research company be
fore. I've never even seen a real 
scientist before.'' 

"What'clya talking about, kid? 
What'cha think we did before we 
got here?" asked one of the people 
Freddy worked with, a broad-shoul
dered, burly man. "I never been 
to college before," the man said, "I 
just told 'em in my resume that I 
was a pneumatic technician." 

·· \Vhat's that?" Freddy asked. 
'' Ah, c'mon stu pied, I was a drill-

'" er. 
"Sure kid," said a woman scien

tist, "before I came here I never 
even knew what a test tube was. 
lVfy resume said I'd had experience 
as a food scientist and a data-an
alyzer.'' 

"vVhat did you do?" 
"I was a checker at Red Owl." 
I<'redcly was freaking out. "But 

how can we do this work? This is 
an important research facility, we've 
got to turn out formulas before the 
Russians do ... " 

''J-fey kid," said a short little man 
on Freddy's right, "d'ya ever meet 
the director of this place?" 

''No, who's he?" 
.. ·An organic chemist, specializ

ing in anatomy and cell processes,' 
his resume said." 

"\Nhat's that?'' Freddy asked. 
"It means he's a butcher." Iii 

cret government research agency. t 
"I don't know how I got this job," 

he said one day to some of his fel-
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How would you like to run a nu
clear reactor aboard an aircraft car
rier? 

Not your bag exactly? vVell, how 
about working in an Army chemis
try lab under a sergeant who never 
took a college chemistry course? 

If yon've been intending to ap
ply your IT education to a career 
in the Armed Forces. you'd better 
take your pick. That's about aH 
Uncle Sam can guarantee you if 
you're set on a scientific job in the 
sernce. 

It's no secret that the civilian job 
market has been a tough nut to 
crack lately. The Armed Forces 
have been affected by the same po
litical and economic trends as the 
big civilian employers. As the cost 
and extent of American involvement 
in Asia have been sharply reduced, 
so have the budgets for many mili
tary programs. 

The situation in the Air Force is 
typical. ''It's been kind of bad late
ly," said M/Sgt, l\IIartin Sterner, an 
Air Force recruiter, "We used to 
have a scientific and engineering 
program to use people graduating in 
these fields." 

But budget cutbacks have put a 
freeze on filling scientific positions 
vvith nevdy commissioned officers. 
As positions open up now, they are 
quickly filled by officer.s vvho have 
been taken off flight status for med
ical reasons. At present, the only 
way to get an Air Force commission 
is to become a pilot. 

There are unlimited openings for 
college graduates as officers in the 
Army, Navy and Marines. The catch 
is that there is only one program 
that will guarantee a choice of as
signment-the Navy's nuclear pro
pulsion program. 

Anyone who has been in the ser
vice knows that it can be disastrous 
to enter the military without a writ
ten job guarantee. If you're lucky, 
you'll get a boring job. If you're 
not, you'll get stuck in a combat 
assignment. 

If you're willing to go in as an 
enlisted man, there are a lot of 
choices. Unfortunately, most of 
them are about as exciting as that 
Army chemistry lab slot. 

An Air Force recruiter put it mild
ly when he said, "The jobs for en
listed men aren't usually too chal
lenging for somebody with a col
lege education. College men are oft-
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en unhappy being supervised by 
men with less education." 

Add to that the traditional com
plaints of enlisted men and the pic
ture is far from rosy: low pay ( al
though that's getting better), petty 
harassment (they say that's getting 
better), and separate-but-unequal 
facilities. 

Given all those drawbacks, you 
may still be desperate enough for 
a job to ~want to enlist. If so, your 
recruiter has a wide assortment of 
technical jobs to offer-everything 
from jet mechanics to computers to 
civil engineering. 

The picture isn't too good if you 
want to be an officer, though. If 

s 

by 
John Hollenhorst 

you want to be a pilot, you have it 
made. The Air Force always needs 
pilots. But if you want a scienti
fic job, you'll have to count on be
ing too unhealthy or incompetent to 
make it through flight training. 
Then you would have to be lucky 
enough to get a scientific assign
ment after washing out of flight 
school. The odds are against you. 

The pickings are just as slim in 
the other three branches. It's worst 
in the lVIarine Corps. lVIaj. Ken
neth Zike summed it up in an inter
view: "A technology student 
wouldn't be advised to join the Ma
rines if he was interested in work
ing in his scientific field." 

As a matter of fact, every offi
cer program in the Marine Corps 
is ''specifically and definitely orien
ted toward the combat role," Zike 
said. Although only 31 percent of 
new officers are assigned to infan
try platoons, most of the rest end 
up in such fields as artillery, track
ed vehicles, motor transport and 
supply. 

There are very limited openings 
in communications, combat engi
neers and air control, but the officer 
candidate would have absolutely no 
guarantee of getting these assign
ments, The same is true of a small 
research and development program 
the Corps conducts at Quantico, V a. 

The situation in the Army is not 
much better. There are a few sci
entifically oriented slots in the Ar
my but an officer candidate is not 
promised the assignment after he 
gets his commission. 

The job itself may not be very 
challenging either. S/Sgt. Billy 
Mode said, "In essence, they would 
be military men, not scientists. 
Their job would be basically ad
ministrative and s_upervisory-if 
they were lucky enough to get the 
job." 

So much for the bad news. Now 
what about that nuclear reactor pro
gram? 

Any IT grad would be eligible 
for the program if he is under 26 
years old and in generally good 
health. The basic academic require
ment is a bachelors degree with one 
year of college physics and math. A 
B average is required in these 
courses. If the applicant's major 
was physics or in an engineering 
program, only a C average is re
quired. 

If you apply for the program, the 
Navy will subject you to a battery 
of tests and interviews, including a 
personal interview with Admiral 
Rickover at the Pentagon. If you 
pass muster, the Navy will guar
antee you an assignment to a nu
clear submarine or aircraft carrier. 

If running a reactor doesn't ap
peal to you, and if you can't see 
washing that sergeant's test tubes, 
then the military is probably not 
for you. Since things probably 
won't be changing much in the near 
future, your best bet is to keep 
those dossiers flowing out to civi
lian employers. Maybe someday 
they'll write back. Ill 
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by 
Anne Ludeke 

& 
Mary Hillstrom 

he American tourist. That label conjures up a 
great variety of images-most of them bad-to Euro
peans. He's the fellow wearing shorts with the cam
era hanging around his neck like a holy crucifix. No, 
it isn't fair to label all American tourists like that. 
But, there seems to be some mysterious identifying 
characteristic that singles out the American. 

Americans are often ignorant and intolerant of 
other cultures. Many don't understand European 
customs and don't feel obliged to follow them. 

Although cleanliness is next to godliness for many 
Americans, it's next to impossible for poor Europeans. 
Americans are accustomed to sterile supermarkets 
filled with hermetically-sealed, refrigerated meats. A 
viligant grocier would track down and exterminate 
any wayward fly that buzzed its way into the store. 
In Itay. however, flies, as well as pigeons, land free
ly on pork hocks, which are sold from unrefrigerated 
stands in the streets. Americans, frequently react 
with a very loud "oh ish." 
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l\1any Americans can't understand why European 
bus drivers and waiters can't speak the Golden Ton-
gue-English. I remember two off-duty American 
soldiers shouting at a non-English-speaking ticket 
seller: "Is Hair in English?" 

Most Europeans are pleased and surprised when 
an American tries to speak their language-even 
though the attempt may sound like a language text
book conversation. 

Some tourists not only insist on speaking English, 
but also talk as loud as possible. In the Anne Frank 
House in Amsterdam, we filed quietly through the 
small rooms, reading the story of the Jewish families 
who lived there two years, never going outside until 
the Gestapo discovered their hiding place and sent 
them to Bergen-Belsen. During the tour, one Am
r>rican couple shouted at another: ''Hey, \veren 't you 
with us on the Paris tour last Spring?" 

Besides believing English is the language, many 
Americans secretly believe the dollar is the only re-
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spectable currency. Often, Americans don't bother 
to exchange their traveler's checks. Instead, they 
simply wave their bucks or American Express checks 
as though they were gold from King Solomon's mines. 

An American couple entering a watch shop in 
Switzerland (where else?) asked to see "the kind of 
·watches you can't buy in the States," After looking 
at dozens, the couple selected four. "How much are 
they?" the man asked. "About 240 francs," the sales
man replied. ''How much is that in dollars?" the 
touri:-:t demanded. "About $60." "Oh, hell, I haven't 
got that much on me now," he said. "Can I pay for 
them in real estate?" 

l\'fore and more Americans are going abroad. Since 
1965, passport applications have steadily increased 
by about 20 percent every year. In 1960, 1,000 per
sons applied for passports in :VIinneapolis: in 1971, 
15,000. 

vVhy are they going? 
For many Americans, Europe is just another bauble 

on their chain of status symbols. ''Doing Europe" 
for these tourist::-~ involves one-day stops in London, 
Paris, Rome, Madrid, J\:f nnich and maybe Vienna. 
In their two week "Crand Tours," they frantically 
gather souvenirs and experiences. After returning 
home, they'll have enough Instamatic slides to be 
the hit (or the bore) of their crowd. 

Europe is more than Buckingham Palace, the Ber
lin vVall or the Leaning Tower of Pisa. It's more 
than taking snapshots of buildings experts have j udg
ed beautiful or famous. 

Although some people go to Europe only to im
press others, other tourists go to Europe to see what's 
most important to them-art, architecture, history or 
theater. 

European tours have become increasingly popular 
in recent years. These relatively inexpensive tours 
offer peace of mind - the tour company takes care 
of all flight, hotel, meal and sight-seeing arrange
ments in advance. 

Although these tours may be ideal for junior high 
kids or senior citizens, most people find them bor
ing and restrictive. 1 n many ways, they're like a 
class field trip to Chicago. The group size is deter
mined by the capacity of the bus. These tours pro
vide a potpourri of experiences which please some of 
the people some of the time. During a week, the 
group may visit art museums, theaters, operas, night 
clubs and sports events of a dozen countries. For a 
week or two, this all-American busload covers thou
sands of miles. Occasionally, the people are let out 
to stretch, go to the toilet or even see a famous Go
thic cathedral. 

The tour crowds are easy to spot - the people 
usually have anemic bus complexions and rush fran
tically through the museum to see the high points 
and maybe buy a few post cards for the relatives be
fore the bus takes off. London tours claim to show 
you the city's historic sights in two hours. The only 
problem is that you see them as they flash by the 
window. Five minutes at the Tower of London isn't 
long enough. especially since lines to see such tour
ist magnets as the Crown Jewels are usually 30 min
utes long. lly that time, the bus would have left 
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for \Vestminister Abbey. 
In these large tours, Americans get very little op

portunity to meet Europeans. The secure touring 
bus is a microcosm of America. Segregated from the 
Europeans who speak different languages, wear dif
ferent clothes, and have different customs, an Am
erican could become more knowledgeable about Eur
opean culture by simply reading guidebooks at home 
in Bloomington. 

:Many disadvantages of large tours and short stays 
are obvious. Seeing a country in two days gives a 
deceiving and even a wrong impression. It's like 
seeing New York and saying you've seen America. 

One subtler disadvantage of rushing around from 
museum to museum and church to church becomes 
obvious only after you get home. It's best described 
as "the blur." Churches merge into one great By
zantine-Gothic-Romanesque hodge-podge. Paintings 
are remembered vaguely, if at all. In the rush to see 
and do as much as possible, Americans sometimes 
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forget that vacations are for relaxing, too. 
Students are eligible for reduced air, train, car, ship 

and bus rates in Europe. Anyone seriously interest
eel in European travel has probably done his home
\vork about cheap air fares and knows that the cheap
est way to travel to Europe is with a large group 
charter flight. The University offers many sum
mer flights from :Minneapolis to Europe for students 
and their families. 

"Students should rely on reputable charter organ-
ipations," Nan .l\!IcFerren of the International Study 
and Travel Center in 231 Coffman (a non-profit 
travel service for University students), said. "Often, 
students are stranded in Europe, after they thought 
they had bought bona-fide round-trip tickets," she 

added. 
Another way to cross is by freighter - and it isn't 

as bad as it sounds. Traveling by freighter is clean, 
and leisurly. but it costs $180 to $275 one way. The 
crossing takes 8-12 days. A good guide to freighter 
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trevel is available from Harian Publications. Green
lawn, N.Y. It's called "Around the vVorld by Pas
senger-Carrying Freighters." 

The dream of working your way over is little more 
than a romantic myth. It's virtually impossibe to 
land a job because of strong maritime unions. Even 
if freighter companies hire you, you still may have 
to pay $100 for the honor. 

Serious travellers have also, no doubt, looked in
to cheap train travel. The Student-Railpass is pro
bably the best deal available to students. The Rail
pass, which costs $130, allows students to travel two 
months on the trains of 13 countries. Travelling by 
train is clean, fast and a great way to meet Euro
peans. Besides unlimited travel on trains, the Rail
pass holder is entitled to free or reduced fares on 
many river and lake cruises, sea ferries and certain 
buses. If you want to do a lot of travelling, this is 
the most economical way-next to hitchhiking. 

A lesser-known cousin of the Studentrail and 
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Eurail passes is a\·ailable for travel through Britain. 
Britrail Youth Passes ($40 for 15 days), Britrail Pas
ses ($30 for 8 days) and Thrift rail passes ($40 for 
1,000 miles) offer travel throughout England, Scot
land and \Vales. All rail passes must be bought in 
the U.S.A. 

Bus travel can also be cheap in Britain. The 
Coachmaster ticket cost only $20 and gives the hold
er unlimited travel for 8 days. And after it is bought 
there, clerks will take all the time necessary to plan 
an itinerary. 

These bargains are well-advertised. But there are 
lots of less-touted bargains you don't hear about un
til you get there, Here are only a few examples. 

Some airlines offer unscheduled night flights be
tvveen major cities for reduced rates. In Britain 
special round trip clay return tickets cost only a lit
tle more than a one-way ticket. A Red Rover pass 
in London provies a full day's unlimited travel on 
the red double-decker buses for $1. If you dig a lit-

Continued on pag·e 28 
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Por ble gas turbine 
generators, moun d on barges 
and trucks, are being plugg 
into existing power networks to 
boost capacitym And nickel's 
helping make it happenm 

One tool that more power companies are 
using in both their short- and long-range efforts 
to close the generating gap is a down-to-earth 
cousin of the jet aircraft engine, the gas turbine. 

A typical turbine, hitched to a generator, can 
produce enough power to light a city of 25,000 
people. (Above, eight turbines are ganged on one 
barge. Combined output: 156,000 kilowatts!) 

The beauty of the turbine is that it can be 
bought and set up almost anywhere in a matter of 
weeks. And it can be turned on and off in mere 
seconds. Which makes it ideal for those muggy 
summer evenings when everybody gets home and 
hits the air-conditioner button at once. 

Gas turbines have proved such a boon to utili-
ties that sales of them are soaring. Last year, they 
actually accounted for more than one fifth of 
power companies' total new generating capacity. 
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At the volcanic heart of the turbines, where 
temperatures reach 1,800 degrees, only specially 
designed superalloys can be used. Almost all of 
these alloys contain a high proportion of nickel
up to 78 percent. Nickel is vital for the properties 
required for dependable turbine service. It helps 
to provide alloy stability and corrosion resistance. 

Just as our Inetal is a helper, so International 
Nickel is a helper. 

We assist dozens of different industries all 
over the world in the use of metals. We offer tech
nical information. And the benefit of our ex
perience. Often, Inco metallurgists are able to 
anticipate alloys that will be needed in the future, 
and to set about creating them. 

This kind of helpfulness, we figure, will en
courage our customers to keep coming back to us. 

And that helps all around. 
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The International Nickel Company, Inc., 
New York, N.Y. The International Nickel Com
pany of Canada, Limited, Toronto. International 
Nickel Limited, London, England. 

INTERN ION L NICKEL HELPS. 
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Engineer with fiveomyear degreee 
rowing company in Twin ities area 

offers positions in consumer safety@ 
Interview with r~ Robert Plunkett 

by Robert Pirro 

Q-vVhy is a masters degree so important to the 
engineer? 

PLUNKETT-I don't think it comes as a shock 
to know that jobs are a little hard to come by this 
year. Looking at the unemployment figures, vve're 
struck by the fact that the people vvho have the least 
trouble finding jobs and are the most secure in their 
engineering jobs are those with masters degrees. 

Q-Dicl the university have a five-year program 
in engineering in the past? 

PL UNKE ET-Ye.s. but that' ·was changed about 
five or six years ago. The reason \Ve had a five-year 
program was becau.se we honestly felt that it wasn't 
possible to develop an engineer in a four-year Bache
lor of Sciente undergraduate program. Only three 
other engineering schools in this country had five 
year programs and employers gradually stopped giv
ing a starting pay advantage to our graduates; in 
fairness to them we fe1t it necessary to adopt a four 
year program. In addition, this year we dropped 
'the graduation requirement from 200 credits to about 
190 credits,~ depending on the Department. All of 
this put together meant something in the program 
had to go, and what generally went vvas what \:ve call 
the professional courses. 

Q-You mean the upper division electives? 
PLUNKETT-Essentially that, the professional 

and technical electives that are directly applicable 
to the study of engineering. Now we want to get 
those back in the program and so does the employ
er. I think this is a reason why people with M.S. de
grees are more employable. , 

g___::_ What are other co leges offe~ing at this time? 
PLUNKETT-\Vhat's starting to happen in a 

number of different schools is that the student first 
takes a two-year lower division program almost iden
tical to the one we have here. Then instead of mov
ing into the upper division, he enrolls directly in a 
three-year program leading to a :Master of Engineer
ing degree. He passes by the Bachelors degree. V•./ e 
don't think that's the way to go right now. \Ve think 
that the student ought to have an option, and we 
would like to make a five-year l\II.S. available to es
sentially all of graduating seniors. This program 
will novv be available in every engineering depart
ment. 
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Q-This program is open to the senior class? 
PLUNKEET-Yes. The candidate has to have a 

Bachelor of Science degree in an applicable branch of 
engineering. Generally speaking, he will take a Mas
ter of Engineering degree in the same branch in 
which he took his bachelors, but not always. It's 
possible in some cases to shift. In general, it's de
signed for the man with a B.S. degree in engineer
ing from either the University of l\!Iinnesota or a 
school which offers an equivalent program. 

U-How much time and how many credits are in
\'Olved? 

PLUNKETT -It \vill take twelve months or four 
quarters to complete. The program invulves 27 cre
dits of classwurk and a very substantial project we're 
calling professional ;-;tudy, which is the equivalent of 
18 credits. 

Q-Is there any appreciable difference between 
this program and the regular M.S. degree? 

PL,UNK ETT-The Master of Science degree is a 
research-oriented degree. The Master of Engineering 
is not a research-oriented degree; it does not prepare 
one to go on to the doctor's degree. The l\Iaster of 
Engineering stands by itself. It prepares one to go 
into the practice of engineering, not into the re
search area. 

Q-So the aim is to produce an engineer with a 
:M.S. degree who can go right out into field and work? 

PLUNKETT-That's correct. vVe're talking here 
about a professional program which will for example 
prepare a man to go into a Civil Engineering design 
office and do structural design using the current com
puter methods, or prepare someone to go into one of 
the local electronics firms and design micro-elec
tronics. This is for the man who wants to get into 
the technical aspects of the business. 

Q-\Vhat role does the graduate play in the pro
gram? Is it in fact run by the graduate school, by 
IT. or by a combination of the two? 

PLUNKETT-An lVI.S. implies graduate school, 
but we're not really fully committed to whether this 
program should be administered by the graduate 
school or strictly as a professional program by 
IT. For the present it's being administered by 
a joint committee, of which I'm the chairman, 
appointed by IT and the dean of the graduate 
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school admissions office. K ow because it's being 
administered by the graduate school, and because 
it has the title Master of Engineering, \Ve feel 
ourselves bound by the stated standards of the gra
duate school. This requires a GPA of 2.K in the 
course work programs. \Ve don't feel that that's a 
bad standard and we honestly don't think that it's 
too demanding for this type of program. After we 
have more experience under our belts we may look 
at it again, but those students now enrolled don't 
seem to have any difficulty meeting the standard. 

Q-How many of the graduating seniors do you 
feel could be adm.ittecl to this program? 

PLUNKETT-From our current expenence we 
are certain that anybody with a 2.5 undergraduate 
G P A can make it, and those people will be admitted 
pretty routinely. However, we expect to admit a 
great many students who are under 2.5 where we'll 
be looking for improvement in the upper division, for 
better performance in the professionally-oriented 
courses. At current reading about two-thirds of the 
graduating seniors have a 2.5 or better. And out 
of the remaining one-third v-;e honestly expect that 
a very large fraction of them will be eligible for this 
program. 1 don't know how many. but certainly ov
er half uf them should qualify so vu:" think that some
thing on the order of 90 percent of the graduating 
seniors should be eligible for the program. 

Q-T s there a fear that with these high figures the 
degree will be cheapened a bit? 
PLUNJ(J~TT-Y cs. \Ve do not mean that every

body with a bachelors degree would automatically be 
admitted, The key here is that a student has to dem
onstrate somehow that he has the motivation, the 
incentive to do the work. vVe are not interested in 
getting the man \Vho squeekecl by, the guy who has 
played the numbers and worked out a program that 
got him through without exerting himself. vVe're 
not interested in him. vVe don't think he's good 
enough. 

Q-Is there a greater need on the part of business 
for the l\laster of Engineering type of man? 

PLUNKETT-Yes, certainly. Each year over the 
last 15 years the schools in this country have award
eel about 35,000 bachelors degrees in engineering. In 
the last five years the number has been going up. 
They've also been awarding somewhere between 15,-
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000 and 30.000 masters degrees in engineering. Now 
this means that somewhere around 40 or SO percent 
of the engineers in industry have been getting mas
ters degrees, many of them on a part-time basis. 
\Vhile this has been primarily in the systems area, 
structural area, and the aerospace industry on the 
east and west coast, a number of other areas are be
coming very important. This is happening in the 
automotive industry. home appliances and the sort 
of thing where consumer safety interests are becom
ing more and more important. This is where an en
gineer has to qualify as an expert in order to be able 
to professionally certify a piece of equipment. 

Q-vVhat do you mean by certify? 
PLUNK ETT-There's a great misunderstanding 

about certification for safety. vVhat an engineer means 
hy certification is that he has used good current ex
pert engineering judgment, the best anybody knows 
how to do, and in order to say that he must be able 
to say "1 'm an expert, so I know." How does he 
demonstrate this? 'vVell, one way he can demonstrate 
it is by saying, "I ha \'e a l\Jaster of lVf echanical En~ 
gineering in light machinery design." That says 
,..;omething. I can tell you that this an area in \Vhich 
the companies are really worried, so in our opinion 
this i:s going to become more and more important to 
the engineer. 

Q-1 n this case a .:VI aster of Engineering is more 
valuable than a Nlaster of Science degree? 

PLUNKETT- \Ve don't think, for example, that 
our .Master of Science, our research-oriented degree 
makes a man specifically more proficient in engi
neering. rl'hat isn't its purpose. A man might want 
to say, "I'm an expert in lawnmower design, there
fore I know what I'm talking about from a safety 
standpoint." To point out that he has a lVIaster of 
Science degree doesn't say that, but a lVIaster of 
Mechanical Engineering would. We would encour
age all of this year's current crop of bachelors candi
dates to seriously think about getting into this pro
gram. vVe think it's going to be to their best long-, 
range interests to do so, for a number of reasons. 

Q-Especially since the job market is so tight? 
PLUNKEET-It's tight. It means they've got to 

have a little something extra to crack it, and we think 
this program is going to give them a little extra lev
erage. II 
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by Joe Campbell 

Camping has become very popular the last few 
years, but for those who haven't experienced an out
ing in the woods, there is a good deal of information 
to become familiar with. There are numerous types of 
camping and camp vehicles, each having its pros ancl 
cons. Also, many variables involve the outdoors en
thusiast himself-age, budget, driving experience. 
vacation preference, ancl so on. H.ecommencling one 
type of camping over another then, can be quite a 
gamble. Fortunately. an outcloorsman can tailor his 
sport to fit his age. income and interests. 

For the 'back-to-the-\voods' type. there is backpack 
camping. and done right. there's nothing to it. For 
the family and for groups, there are tents, folding 
tent trailers, travel trailers, campers mounted on pick
up trucks and mobile home vans. 

For those who plan one-night stands, the wheeled 
vehicles are more convenient than a tent, \vith the 
better rigs being the pickup camper, the travel trail
er ancl the motor van. These vehicles involve no 
pitching, dismantling, or, if it storms, packing \vet 
canvas. 

Although convenient, the tent trailer-a small t\vo
wheele(l trailer \vith a tent attached to it-requires 
some erecting, dismantling_ and repacking. If extra 
rooms are used, these abo must be detached ancl re
packed before the trip can he resumed. Some camp
ers prefer to use station wagons, sleeping in the vehi
cles during overnight stops and saving tent pitching 
for longer stays. 

Tents 
Tents have many advantages for the beginning 

camper. They are relatively inexpensive, need not 
be towed or maneuvered into position ancl are com
fortable except during extreme weather conditions, 
Tents can be carried to and put up in places not ac
cessible to a driven or towed vehicle. 

The lightweight tenb can be backpacked and 
pitched in a few minutes. Yet at minimum cost they 
afford protection from storms, insects ancl snakes. 
\\'hen pitched on platforms found in many camp
grounds. and protected by a fly. a can vas covenng, 
larger models provide extremely comfortable and 
durable summer homes. 

Tent:-; can be bought so many sizes. materials ancl 
designs that neat:ly any preference can be satisfied 
and a group of almost any size accommodated. Tents 
uf guocl quality. gin·n reasonable care, will last for 
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vears. Another great advantage is that they can be 
stored easily ancl take little space. 

Additional tenting equipment offering much con
venience include air mattresses or cots at about $25 
each and good sleeping bags ( vvith three or more 
pounds of insulation) starting from $25. A gaso
line or propane t¥.ro-burner stove will cost about $20 
and a lantern using the same fuel costs a similar 
amount. An ice chest may cost upwards from $15 
depending on size and quality. 

Of course, you can eliminate the cots or fly, but 
for all practical purposes, the lantern, ice chest and 
sleeping bags are necessary. Get the best sleeping 
bags you can afford. 'They can be used for all types 
of camping, \vill last for years with good care and 
will he important to your comfort from the very 
first night. 

On the other hand, tents clo have their drawbacks. 
They require an area that is fairly smooth and level. 
They must be put up ancl taken clown. They are sub
ject to damage from sparks, little animals such as mice 
and chipmunks, sharp objects and an assortment of 
other things. If packed away when damp, tents may 
mildew, although many modern fabrics have been 
treated against this hazard. 

Tent Traile.rs 
Tents have been in use since prehistoric man, and 

in spite of all their shortcomings, they are still pre
ferred by the great majority of people who spend 
their spare time out of doors. 

'Tent trailers are roomy, affording off-the-ground 
living and sleeping for as many as a half-dozen camp
ers. They have numerous built-in conveniences, in
cluding stoves, iceboxes, sinks, and in some cases 
en'n toilets. plus zip-on rooms and plenty of storage 
space. The beds are large and even come with mat
tresses. 

The ground on which a tent trailer is parked does 
not have to be smooth or level. If necessary, the 
contrivance can be moved into position by hand. 
These advantages also make it a simple matter to 
park a tent trailer in your yard or driveway unless 
this practice is prohibited by local zoning laws. 

The disadvantages of tent trailers include their in
itial expense, several times that of a tent of compar
able size plus accessories, and the fact that they are 
not allowed on some parkways. Such trailers must 
have a license, and the user must learn how to maneu
ver them. 

Travel Trailers 
Travel trailers of almost any towable size boast 

far more conveniences than do the tent trailers. These 
include hot and cold running water, refreshing show
ers and even electric lights. Travel trailers require 
no erection. of course. They can be warm and com
fortable in any type of \Veather. 

The average passenger car can tow one of the smal
ler travel trailers easily and with little loss of gasoline 
mileage. And once you've arrived at the camping 
spot with the trailer. you can disconnect the car and 
use it for sightseeing and other purposes, an ad
vantage not to be ha<l with pickup campers and motor 
vans. Travel trailers need little maintenance, and 
they come in numerous sizes and designs. 
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There are disadvantages to using travel trailers, 
however. Like tent trailers, they are banned from 
some parkways and in some areas may not be park
ed in yards or driveways. If the trailer uses bottled 
gas for stoves and other appliances, it may be pro
hibited from passing through some tunnels. The ex
pense of a travel trailer can be a high hurdle, also. 
These trailers must be licensed. ·Maneuvering them 
takes some practice. And much to the regret of the 
younger members of the family, no one may ride in 
a trailer while it is being towed along a highway. 

In addition to being easier· to maneuver and park, 
pickup campers have several advantages over a trail
er. They are ideal for many hunters and fishermen 
in that. because of the rugged construction of the 
pickup truck on which the camper body is mounted. 
they can be driven into country that can't be reached 
by a towed vehicle or even a low-riding passenger 
car. They usually cost no more than a good travel 
trailer and are often just as convenient. Riders are 
allowed in the living quarters of the camper while it 
is enroute, and when it arrives at the campground it 
can be connected to electricity, water, and sewer sys
tem. 

The expense of the pickup camper IS foremost 
among its disadvantages, although this cost may be 
spread out if you have a genuine use for the truck 
once the camper body is taken off. Again, local laws 
may prevent the parking of such vehicles in yards and 
driveways, as well as keep them from using certain 
parkways and tunnels. 

Unfortunately, once the pickup camper is parked at 
a campsite, the truck cannot be used for side trips as 
can the vehicle towing a travel trailer. It is true 
that some camper bodies can be removed from the 
trucks and stored on jacks. However, this chore is 
not recommended for the casual camper. 

Motor Van 
The motor van is the most luxurious of all mobile 

1 i ving arrangements. Such Janel yachts boast all the 
conveniences of a large travel trailer. Yet they are 
commonly classified as pleasure vehicles, opening 
parkways to them that are closed to trailers and 
campers. Vans handle well, and can really be a home 
on wheels, affording shower, toilet, running water, 
closets, double beds, electricity, and other features. 

r ts high cost and the fact that it has virtually no 
use other than as a mobile home are foremost among 
its disadvantages. Vans bearing propane gas tanks 
may be turned a way from tunnels and the van own
er requires another \'Chicle for general transportation. 

i\11 otor homes, travel trailers and pickup campers 
simply are not economically feasible for most begin
ning campers but I present them here to show the 
alternatives available to campers. After sleeping on 
the ground for a number of years, I can testify that 
it was indeed a comfort to move to a tent trailer with 
mattresses and off-the-ground camping during rainy 
weather. I would like to have a more luxurious vehi
cle for travel-camping in the future, but nothing can 
take the p'Iace of a tent in the wilderness. Expensive 
rigs offer convenience but cannot offer the personal 
relation to nature that backpacking or canoe-camp
ing does. 
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Many would-be campers ask about campground 
fees and other such expenses. Privately owned camp
grounds usually charge $1 to $3 a night per camp
site and sometimes offer special weekly rates. Often 
this fee includes firewood, hot showers and the use 
of recreation rooms and laundromats. 

None of our large national parks charge for camp
ing other than the small park entrance fee, which 
may be $1 or $2 and there is no charge for any camp
ing in our national forests. State parks generally 
charge a small amount for using facilities. Even with 
campground fees, your trip will be inexpensive. 

[f there are just two of you and you'd like to take 
a hiking vacation, the journey will cost even less. 
You'll get along with a big tent. lantern, ice box and 
big stove, so your outfit will run well under $100. 

Some individuals who have never camped ask, 
"But \\:hat can you do?" To those who have eHjoyed 
the pleasures of camping. this is an easy question, 
for there are innumerable things to do, at little or no 
expense. There is often fine fishing, boating, hiking. 
canoeing or mountain climbing. Camera huffs will 
have a ball on any camping trip. 

Numerous camping areas have boats and canoes 
to rent. Riding horses are frequently available. 
Some campgrounds have libraries for those who 
would like to relax and reacl. These may be a small 
zoo or museum. 

Many campgrounds are within a short drive of 
some natural wonder, historic site or settlement where 
movies are shown. Or, if you would like to simply 
relax and enjoy the freshness of your surroundings. 
there's no happier place to loaf than under a shady 
tree by a lake or stream. 

Camping provides an inexpensive introduction to 
the outdoors and permits many people to take vaca
tions near scenic beauty, historical sites and other 
places that they might never be able to visit under 
other circumstances. 

If economy is a vital consideration in your vacation 
plans. give serious thought to a camping trip. You'll 
find fresh new sights and sounds, new acquaintances 
and relaxation. And, best of all, the price is right.ll 
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by Mary Steil 
The number of bright orange cards outside the 

Institute of Technology's Placement Office have not 
been as plentiful lately as they were two or three 
years ago. The curret;J.t economic situation has for
ced some companies to discontinue recruiting on this 
campus, and other organizations have made last
minute decisions to cancel their interviewing dates. 

But while others are cancelling interviews or offer
ing fewer jobs, one organization which sent inter
viewers to IT this year sought applications from 200 
engineers and ·ahnost 70 architects to fill a slightly 
smaller amount of available jobs. 

The salary offered by this organization, however, 
is considerably less than other interviewers may have 
been offering - $75 per month. The person hired 
is also required to remain on the job for two years. 

The recruiter was, of course, ACTION Peace 
Corps/VISTA and the figures mentioned refer to the 
number of applications the Peace Corps is seeking 
to fill jobs which begin after the next training ses
sion in July. 

The Peace Corps, an American overseas volunteer 
organization, first sent 800 workers to foreign conn
tries in 1961. Ten years later, 9,000 volunteers in 60 
countries were using their skills to assist develop
ing nations in a variety of ways: organizing com
munity health programs, building and teaching i'n 
schools or designing and constructing buildings. 

Peace Corps volunteers remain at their posts for 
two years, .after completing a 12 to 14-week train
ing program. The pay is minimal: the program 
works because of volunteers, with the government 
paying transportation to and from an assignment. 

Engineers are especially "in" at the Peace Corps 
now. The Corps is placing a greater emphasis on 
skilled volunteers and there is a definite place for 
engineers, particularly civil engineers. About 75 per
cent of the requests made by countries to the Peace 
Corps ask specifically for civil engineers. 

These engineers need not have post-school experi
ence to be accepted. Although the Corps usually re
quests that engineering volunteers have at least two 
years experience, "most of the volunteers are placed 
right out of college," said Paul Willis, ACTION area 
manager. "We may not always find an engineer with 
two years experience, so next we consider those with 
no experience." 

If all engineering positions are filled, a recent gra
duate can apply for related jobs, Willis added. Some 
engineers in the Corps teach math, physics or other 
subjects they know about. 

The Peace Corps has positions for engineers 111 stx 
specialty· areas and also jobs for architects: 
CHEMICAL ENGINEERS 
- plan and construct lab facilities, test equipment, 
design equipment and develop procedures for use in 
chemical production. Qualifications: BS degree or 
above in chemical engineering with 2 years experi-
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ence. 
CIVIL ENGINEERS 
- There are four divisions of civil engineering volun
teers: 1) Civil engineer-generalist: works in the plan
ning, designing and erection of steel structures; 2) 
Civil engineer : work in road constructidn; 3) Civil 
engineer/sanitation engineer: responsibble for design
ing and overseeing construction and operation of 
waste disposal plants, drainage systems, watersheds 
and other sanitation systems; 4) Civil engineer/hy
draulics: job is related to that of the sanitation engi
neer but concentrates on structures involving water. 
Qualifications: BS in civil engineering, and usually 
two to three years experience. 
ELECTRICAL ENGINEERS 
- plan, design and prepare specifications for elec
trical equipment, and layouts for transmission and 
distribution lines; inspect existing equipment and re
commend repairs; train native employees. Qualifi
cations: bachelors degree in electrical engineering; a 
minimum of two years experience in one or more of 
areas: electrical machinery, equipment manufactur
i~g, telephone and telegraph, power and transmis
swns. 
INDUSTRIAL ENGINEERS 
- largely managerial, upgrading ex1stmg industries 
and developing new ones, improving plant efficiency 
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The Corps is placing a greater 
emphasis on skilled volunteers and 
there is a definite place for engineers G a 

and productivity. Qualifications: 
in industrial engineering with a 
years experience. 
MECHANICAL ENGINEERS 

bachelor's degree 
mmrmum of two 

- design power distribution systems, supervise con
struction of systems in both small industries and pri
mary and secondary distribution systems, work in 
local power company, train local workers. Qualifi
cations: bachelor's degree in mechanical engineering 
and/or related fields with preferably two years ex-
perience. 
MINING ENGINEERS 
- supervise and instruct local workers in mmmg 
techniques, organize field trips and do reports. Qual
ifications: bachelor's or graduate degree with or with
out experience. 
ARCHITECTS 
-- construction of public and private structures, de
sig~ing simple zone plans, long-range village and 
town planning. 

QUALIFICATIONS: The VISTA architect must 
have an architectural degree, but not necessarily ex
perience. The volunteers work with professionals in 
"community design centers" and for their work may 
receive credit toward their architectural license. 

VISTA (Volunteers In Service To America) 1s 

It In ute 
in five v I areas 

Phenomenal advances in roadbuilding techniques dur
ing the past decade have made it clear that continued 
highway research is essential. 

Here are five important areas of highway design 
and construction that America's roadbuilders need to 
know·more about: 
1. Rational pavement thickness design and materials 
evaluation. Research is needed in areas of Asphalt 
rheology, behavior mechanisms of individual and com
bined layers of pavement structure, stage construc
tion and pavement strengthening by Asphalt overlays. 

Traffic evaluation, essential for thickness design, 
requires improved procedures for predicting future 
amounts and loads. 

Evaluation of climatic effects on the performance 
of the pavement structure also is an important area 
for research. 

e sp In 
College Park, Maryland 20740 
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looking for architects. "We place all the architects 
(including landscape architects) and city planners 
we can get,'' said \lVillis. 

VISTA architects work with a professional staff in 
helping concerned neighborhoods improve themsel
ves. The architects also provide the people vvith the 
technical information they might need in dealing with 
government agencies in their fight for neighborhood 
improvements. 

Some other IT graduates looking for jobs with 
VISTA may not find a job for their particular skills. 
The organization has few jobs open which require 
engineers, VVillis said. But there are jobs for the en
gineer who is willing to adapt himself to VISTA'S 
needs. Jobs are available in car repair and other levels 
of mechanical repair. VISTA is also a governmental 
volunteer agency, but its workers j.oin for just one 
year and the jobs are all in the U.S. Applications in 
both Peace Corps and VISTA are increasing steadily 
this year, and Willis feels the quality of applicants we 
have been getting has "just been amazing." 

For more information about either the Peace Corps 
or VISTA, contact Paul vVillis in the ACTION Peace 
Corps/VISTA office, room 166 of the Old Federal 
Building, 3rd Ave. and \Vashington, Minneaolis. 
Phone 725-2596. II 

2. Materials specifications and. construction quality
control. Needed are more scientific methods of writing 
specifications, particularly acceptance and rejection 
criteria. Additionally, faster methods for quality~con
trol tests at construction sites are needed. 
3. Drainage of pavement structures. More should be 
known about the need for sub-surface drainage of 
Asphalt pavement structures. Limited information 
indicates that untreated granular bases often accumu
late moisture rather than facilitate drainage. Also, in
dications are that Full-Depth Asphalt bases resting 
directly on impermeable subgrades may not require 
sub-surface drainage. 
4. Compaction and thickness measurements of pave~ 
ments. The recent use of much thicker lifts in Asphalt 
pavement construction suggests the need for new 
studies to develop and refine rapid techniques for 
measuring compaction and layer thickness. 
5. Conservation and be~ficiation of aggregates. More 
study is needed on beneficiation of lower-quality base
course aggregates by mixing them with Asphalt. 

For background information on Asphalt construc
tion and technology, send in the coupon. 

--------------------------~ I OFFER OPEN TO CIVIL ENGINEERING 
1 STUDENTS AND PROFESSORS 
I THE ASPHALT INSTITUTE 
I College Park, Maryland 207 40 
I Gentlemen: Please send me your free library on 
I Asphalt Construction and Technology. 
I 
I N arne Class or rank __ _ 
f School _______________ _ 
1 Address ________________ _ 

I City State Zip Code __ _ 

L-------------------------~ 
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Graduates using the placement 
service may have as ma·ny 

interviews as they desire. 

Behind the single woden door of 
235 Experimental Engineering, 
work is proceeding normally. IT 
students enter the office to regis
ter for job interviews, and to ask 
placement secretary Rose Garner a 
few questions. Outside the office 
other students are scanning the bul
letin boards listing the interviewing 
companies on bright orange cards 
and making a list of those they are 
interested in. 

The restrictions issued fall quar
ter limiting each IT student to 10 
interviews have been lifted, and 
now the v.rinter ancl spring quarter 
graduates using the service may 
have as many interviews as they 
desire. 

Behind his desk in a raised part 
of the office, part-time placement 
director Norman Ceaglske is trying 
to organize statistics about the 
number of IT students using the 
service and how many graduates 
have found jobs. It is his first year 
year as director, and he also teaches 
chemical engineering. Ceaglske is 
looking forward to next fall, when, 
for the first time, winter and spring 
graduates will be allowed to sign 
up for interviews with the office. 
Formerly, only fall quarter gradu
ates could interview in fall, while 
spring and winter graduates could 
only begin interviewing in ] anuary. 

It is normal work for a not-so
normal time. The current economic 
situation has made placement of en
gineers, especially aeronautical en
gineers, difficult. Graduates who 
left IT two or even three years ago 
are coming to the office in an at
tempt to find jobs. Last fall, R2 
of the 280 students registering with 
the pacement office were alumni, a 
few from as far back as 1967. 

Less companies are sending rep
resentatives to interview IT gradu
ates. "[n a good year." said Cea
g1eske, "the number of recruiters 
per quarter would reach 250. vVe've 
got a little over 100 coming this 
spring. Goyernment recruiting is 
also down. .. vV e used to have or
ganizations like the Atomic Energy 
Commission and the U.S. Army 
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by Mary Steil 

Corps of Engineers recruiting,'' he 
said, "but not anymore. They've 
had cuts in research funds and can't 
hire any new people." 

1 t doesn't seem to be a good year 
for student use of the placement 
service, either. "Only about haH 
or 60 percent of IT students even 
use the Placement Service," Cea
glske said. his eyebrows raised in 
surprise. "And only half of those 
that use the service reply to our card 
asking if they got jobs. So you 
see, all I can say is that I know 
what one-fourth the IT graduates 
are doing.'' Last spring, about 60 
to 70 percent of the graduates he 
knew about found jobs, but again 
this i;-; only one-fourth the total 
number of graduates. Thirty-six 
of IT's 83 ~larch graduates are ncnv 
using the service. There is a lack 
of accurate statistics from the of
fice, a fact Ceaglske is trying to 
correct. 

There are some national statis
tics which can be considered by IT 
students. Dr. Frank Endicott. 
1'\orthwestern University's place-

Appearance as well as 
personality affects 
the interviewer. 

ment director, found in a recent 
survey of nationally-established 
companies that engineering and ac
counting graduates have the best 
chance of finding jobs, with start
ing salaries averaging $852 to $880 
a month (from the Placement-Re
cruitment Exchange). 

A study conducted by the College 
Pacement Council reported that 
jobs for engineers should be up 17 
percent this year over last year. 

Pete Veruki, Bethlehem Steel re
cruiter, also predicted (in Place
ment-Recruitment Exchange) a rise 
in demand for undergraduate engi
neers and accounting majors. 

Another recruiter representing an 
electronics company said~ "I antici
pate that the recruitment picture 
for 1972 graduates will be substan
tially the same as for 1971. Stu
dents majoring in accounting and 
finance will still be the most sought 
after, with majors in most engineer
ing disciplines and liberal arts gra
duates having greatly diminished 
opportunities." 

lVIost of the companies sending re
cruiters to IT Placement Office are 
out-of state organizations. although 
the majority of IT students usual
ly find jobs in lV[innesota. In '68-
'69, 52 percent of the IT graduates 
found employment in l\rfinnesota; 
in '69-'70 the figure was 58 percent. 
(Placement Office statistics) 

Grades, according to Ceaglske, 
are still of prime importance to a 
recruiter. "The ones who usually 
have the hardest time getting a job 
are those in the bottom one-third of 
the class," he said. 

Appearance is also important, he 
said, as well as a personality which 
strikes the interviewer f11vorably. 
Sometimes, Ceaglske said, recruit
ers have rejected a student because 
of some character quirk which 
struck the recruiter in a bad way. 

.. In addition to the placement ser
vice, students can do a lot on their 
O\Nn to find jobs," Ceaglske said. 
"They can write up a resume and 
send out copies of it to companies. 
Some students have gotten good 
jobs just by writing to companies." Ill 
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\Yell folk;:;, this \vill be the la:;t 
Log's L(;g for the year. As is tra
ditional, we will now give out the 
apropriate awards. 

First to Ace's Standard Truck 
Stop, for overextending our credit, 
getting us gassed, and turning our 
crank, we present the Flying Finger 
Award. To Super Steve, for pull
us out of the mud on the river flats, 
and in memory of his Ford, the 
"Southern Bellie" who died in the 
effort, we give a golden knob. 

To the ( w) hole Log Staph, for 
winning the First University Invi
tational ·· 500" Competition, a set of 
Playmate cards. 

To Riff-Raff, our tokin' frosh. for 
everything he's done for us, we pre
sent nothing. 

To Big Daddy Ron, for proving 
that you can kill a Honda in three 
months, keeping the rats from leav
ing our sinking ship, and pushing 
soft drinks down in the office, we 
present the tongue of a dead yak. 

.\nd last of all to "Blunder and 
Pest .. our spon:-:;ors, makers of the 
.. Hem moron" and exclusive distri
butors of "Federation Surplus Star
ships," we give our thanks. 

Rhube and Co. would like to 
thank you, our readers, for putting 
up with us for a full year. So from 
Craig and Pete, Ace and Zeus, Kev
in and Sanely, Lars and Helga, and 
Rhube and Co., peace in the valley 
and on the floor and in the bed, take 
it easy (but take it) and "Keep on 
Truckin '." Amen. 

The following is a true 
Scene: Rhube and Co. 

story. 
truckin' 

down a dark, lonely highway. Craig 
is at the wheel. 
l)ete: .. VVhere do 'ya wanna stop ta 
eat?" 
Craig: "There's a little place up 
ahead." 
Pete: "Any good?'' 
Craig: "Must be, all the tourists 
stop there." 
Pete: ''Hey, what's this?" (He pulls 
a letter out of the gloyebox.) 
Craig: "Put that back!" 
Pete: "Hmmm, smells mce, per-
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iume. it's that l''\]Wn:-::1\·c stuff, 
'Three night:-' in Chicago'. right?" 
"Stuff costs $3.tJ~ a gallon." 
Craig: "That's a letter from Ill\. 

woman. put it hack." 
Pete: "I .et's see here . . (rips the 
letter open)". 
Craig: "Come on now, put it d(J\\'n !" 
Pete: "Ain't that cute. J)car cuddle 
bunney." 
Craig: (Blush) 
Pete: (Reading on) "You 'ol dog, 
on the porch, on the sofa. under the 
sofa?'' 
Craig: (Still blushing) "\\.ell, T 
read a lot." 
Pete: /Reading further) ''Si" times 
in one night?, wow! ... Oh. this 
is choice! · L don't believe this.' '' 
(Rips out a page and throws it out 
the window) 
Craig: "Hey, let me sec that!" 
Pete: I'll fill 'ya in 011 any good 
parts." 
Craight: "That's my mail, now . 
Pete: "Oh-uh ... " 
Craig: "\\'hat?" 
Pete: "Oh, nothing." 
Craig: "Come 011, tell me." (Cheap 
organ music starts in the back
ground.) 
Pete: "She says that you're 11n·er 
around and that you're just using 
her." 
Craig: ''That's not true." 
Pete: ''And she's leaving 
another." 
Craig: (sobbing) "No, she 
Pete: "She can and did." 
get's louder) 

you for 

can't." 
( ~vr usic 

Craig: "I can't go on, liie isn't 
worth living, J'm gonna kill ... " 
Pete: "Holcl on 'ol buddy. take it 
easy." 
Craig: "But 
Pete: "I know, but settle down, it's 
not the end of the world, you can 
find another girl. She just uses 
men, she was no good for 'ya, we'll 
get 'ya another REAL woman.'' 
Craig: "Maybe you're right." 
Pete: "'Course I am." 
Craig: "After all, she was your 
wife." II 
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by Ki ki Koras 

Tn mid-February. nearly 70 Twin 
Cities area · minority-group eng·i
neers and scientists held a demon
stration at the L'niversity oi :VI in
nesota. 

Blacks. chicanos. and Indians 
demonstrated in a ddermination to 
help ·young minority-group people 
achieve more in life. particularly in 
living up to their potential. 

1 larry Kaye. an engineering stu
dent from Chicago. one of 15 min
ority-group students currently en
rulled in the Institute uf Technolo
gy said. "It's the best thing I've 
:-:een happen at this Lini\·ersity in 
1 he two years I 'n· been here." 

Those present had three main 
things in common: 1\lost of them 
had "made it the hard way"; all had 
an interest in science and techno
logy and a belief in these means as 
a way of impro\·ing man's life on 
earth; and they denwnstrated a sin
cere interest in determining what 
1 hey could do for young minority
group members. 

The meeting of minority scien
tists and engineers was called by 
Jack Moran, associate professor of 
aerospace engineering, to ask what 
could be done to correct "the dismal 
record of IT in graduating mmor
ity students." 

l n his opening remarks to the 
group, H. ichard Swalin, clean of IT. 
said. "J f I were a politician T could 
report to yuu that our enrollment 
d minority student:-; wa:-; up 400 
percent. This doesn't mean much 
\\"hen yon consider that this is only 
an increase from one student m a 
program to four st ndents." 

Those present then mo\·ed from 
a concern with college-len·] student 
problems to more basic questions 
about the educational system in 
general. 

Engineers are being laid off jobs 
eyery clay and yet it's being asked 
\Yhat can be clone to recruit vonng 
minority students into ·scien~e and 
engmeermg. TlHls there are some 
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credibility gaps to be filled. 
\\"illiam E. Hobbs, Ph.D .. head of 

Ill icrobiology and quality control at 
the James Bell Technical Center of 
Cencral lVI i11s. said. "\Vhen recruit
ing kids from minorities to go into 
science and engineering, vve need to 
keep in mind that they're not just 
being recruited for personal achieve
ment. They're being recruited to 
change the establishment," 

The g:roup agreed that teaching 
met hods must be changed to gt \·e 
mitwrit\· students a:-; nmch of a 
chance as others have. 

Student:-; interested in engmeer
ing awl medicine nuw can prepare 
for careers in areas such as biomedi
cal engineering or medical elec
tronics. The existing programs in 
e lcctrical engineering. chemical en
gineering, and mechanical engineer
ing permit undergraduates to take 
courses which will provide some 
hackgT<Jund in biologically-oriented 

II • 
I 

snbjects. 
The present electrical engineer

ing program is flexible enough to 
allow specialization in bioengineer
ing or pre-med as well as more com
mon choices such as computers, sys
tems. or circuits, The student can 
work out an interdisciplinary pro
gram involving both electrical en
gineering courses and courses 1n the 
life sciences. In this way, the strong 
points of the engineering student, 
such as science and math, are com
bined with a liberal education and 
lead to a greater chance of being ad
mitted into medical school if desir
ed. 

At graduation. a student can eith
er apply for admission to the medi
cal school or continue toward a mas
ters degree in EE in such areas as 
medical electronics, prosthetics, or 
biological systems. These programs 
also continue up to the Ph.D. level. 

A new program was recently pro
posed which would lead to a Ph.D. 
in bioengineering. This program 
would also be administered by per
sons from electrical engineering, 
mechanical engineering, the medical 
school, and other interested depart
ments. Action on this. program is 
expected soon. 

By the end of the meeting, most 
of the group signed up to work as 
tutors for science students, take 
students on tours through their 
firms. which included General l\Jills, 
1)nivac, and Gillette Co,, and espe
cially, to find a way to help minor
ity students from grade school to 
the university level deal more ef
fectively with teachers and coun
selors. 

To encourage more minority stu
dents from inner-city schools to en
ter IT, Moran provides information 
to high schools under the "Project 
Technology Power" program. Par
tial scholarships for minority stu
dents. special math sequences to 
help those with a limited math 
background and special tutors are 
also included in the program, II 
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anical engineering department at 
the University, predicts that this 
picture will be brighter in the fu
ture. Fortune magazine predicted 
a greatly improved market for engi
neers in 1973, when the economy 
takes an upswing and the supply of 
engineers diminishes because of a 
17 percent drop in enrollment in en
gineering schools. 

In a report released last N ovem
ber, the Engineers Job Council 
(EJC) announced that the depres
sed job market in 1970-71 had creat
ed an engineering "employment 
problem" rate of 4.7 percent. This 
rate included all unemployed engi
neers and engineers who were work
ing only part-time or doing non
engineering work because of in
ability to find full-time professional 
employment. 

The figures -vvere obtained by a 
survey conducted last summer by 
LJC for the N a tiona I Science Foun
dation. The survey included one
fifth of the 500,000 members of 23 
major engineering societies, which 
represents all fields of engineering 
employment. 

Because of the membership quali
fications of these engineering so
cieties, the survey includes only en
gineers who are probably more 
qualified and professionally-orient
ed than the total engineering popu
lation. This elite membership pre
sumably has fewer employment pro
blems than unaffiliated engineers. 

Out of every 1,000 engineers in 
EJ C's "employment problem" cate
gory, 67g \vere out of work, 119 were 
doing part-time engineering work 
while seeking full-time employment, 
and 203 were working in non-engi
neering positions because engineer
ing jobs weren't available. 

According to the survey, engi
neering unemployment almost dou
bled between 1\farch, 1970, and Tune, 
1971. In comparison, the national 
total unemployment rate increased 
only 27 percent during the same per
iod. Cnemployment in engineering 
has increased drastically since the 
Golden Age of Engineering in the 
1960s. Between 1964 and 1969, less 
than one percent of surveyed engi
neers reported themselves out of 
work. 

The depressed job market has not 
struck all categories of engineers 
equally, however. The following 
groups are particularly hard hit: 
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*Engineers under 30 and over 55. 
*Engineers without college de
grees. 

*Graduates whose highest degrees 
were in non-engineering curri
cula. 

*Electronics and aerospace spe
cialists. Other specialties with 
substantially higher than aver
age employment problems were 
in manufacturing engineering, 
computer and mathematics, sys
tems engineering, and industrial 
engineering. 

*Self-employed engineers and 
those in educational and non
profit institutions. 

*Engineers living in Seattle, Wi
chita, Los Angeles and Orange 
County. 

Jordan, who is also chairman of 
the Joint Task Force on Engineer
ing Employment of the :Minnesota 
Society of Engineers said the over
all unemployment rate last fall in 
Minnesota was 5.7 percent. He 
said this figure could not be com
pared with EJ C figures, because it 
represented the total engineering 
group, not just members of profes
sional societies. One must consid
er that the EJC statistics also in
clude part-time engineers and en
gineers working in other fields 
while the Minnesota figure doesn't 
do this. 

Jordan attributed some of the 
Twin Cities unemployment to per
sonnel cutbacks at major companies 
like Honeywell and Control Data. 
l:fe mentioned that many unem
ployed engineers were trained in 
highly specialized fields which evap
orated during the recession and 
cutbacks in defense contracts. "It's 
simply not the same job market for 
graduating seniors as it was when 
they entered school," (the U niver
sity), he said, adding that the Unit
eel States is reordering its priorities. 

Jordan, chairman of the Engineer
ing Program Study Committee, con
ing education to aclj ust to these 
tended IT was changing engineer
changed priorities. "These ( engi
neering) students coming out of 
school will have a great impact on 
society - we'd better be sure they 
have a good impact," he said. Not
ing the 17 percent national drop 
in enrollment of engineering schools 
last year, Jordan predicted there 
would be a shortage of engineers in 
a few years. "If I had a son gra-

duating from high school now, I'd 
advise him to go into technology," 
Jordan said, adding that the job 
market in four years will be very 
good. 

The EJC survey, which calculates 
"employment problems," instead of 
just the unemployment rate, helped 

Continued on page 31 
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tle. you'll find plenty more. 
Driving is the most convenient. but probably not 

the cheapest way of seeing Europe. Persons interest
ed in leasing or buying a car can make arrangements 
through Avis, 1-:Iertz or European companies before 
they go. 

Hitchhiking and renting bicycles and motorcycles 
are cheap and popular ways of getting around. 
"Thumbing it" is a good way to meet people. 

Probaby one of the most important things to re
member is a little-followed rule-travel light. Bring 
only a knapsack or one small suitcase filled with 
crease-resistant, washable clothes. It saves money 
(porter fees, laundry fees, checking fees), blisters 
and time! 

But doing homework on air fares and rail schedules 
isn't the only homework to do. Too many people go 
to a city with little or no knowledge about what they 
will be seeing, How much more interesting to stand 
on a seemingly ordinary spot if you know that Ma
rie Antoinette was decapitated there! How much 
more moving to gaze upon David if you know some
thing about the sculptor, Michaelanglo. Guidebooks 
are often useful for brief background information. 

Probably the things the natives know best is to 
stay off "Route 66". They know that Paris, Venice 
and Rome in July and August are unliveable. Every
thing is cheaper and more pleasant when the tourists 
leave. This doesn't necessarily mean traveling only 
m the winter months. Late May and September are 
good times to hit the noted tourist attractions. 

Europeans also know, however, that the country
side and the people usually become the most mem
orable part of the trip. The small Spanish resort 
town of the Costa Brava is an example. It's almost 
too much trouble to bother with for the average rush
ed American traveller. It takes two hours by bus 
over torturous mountain roads to reach Cadaques, a 
picturesque village packed with white-washed houses 
and narrow streets. But not tourists. 

The famous guidebooks are useful, of course, but 
they can't help you find an unspoiled place like that. 
If they could, it would be inundated \vith tourists in 
the wink of a Spanish flea's eyelash. 

The guides like Europe on $5 a Day are very good 
for finding shops and sights and giving out tips on 
travel. But unless you want to stay in a hotel or eat 
meals only with Americans, avoid using them when-
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ever you can. 
You can find lodging easily on your own. Some 

cities find it hard to accommodate the influx of tour
ists, so they have to improvise. In Amsterdam, you 
can rent sleeping space on the convention center 
floor for 50 cents (a cot costs $1); in London, vVorm
wood Scrnbe Park has been turned into a camp
ground during the summer. Cheap hotels are plen
tiful on Paris' Left Bank and in London "bed and 
breakfast'' hotels are everywhere and charge as lit
tle as $2.50 per night. 

lVIembership in the American Youth Hostels, Inc. 
entitles members to stay at hostels, located in large 
and small cities throughout Europe (and the U.S. 
for that matter). :Membership costs $10 and entitles 
members to stay at hostels for between 50 cents and 
$3 per night. Youth hostel rules can often be re
strictive requiring residents to be in by 10 p.m. and 
up by 7 a.m. Communes for transients are usually 
as cheap but far less restrictive. They are friendly, 
and clean and pleasant - if you don't mind what's 
going on in the next becL 

YMCA'S, YvVCA'S, pensions (cheap hotels with 
bath rooms down the hall) don't require student iden
tification and cost anywhere from $2 to $4 a night. 

In Istanbul, I stayed in a student hotel with dirty 
sheets and cockroaches in the bathroom in exchange 
for my dirty, frazzled-bottom jeans. One time we 
accidently stayed in a whorehouse-but it was the 
cheapest hotel in Venice. Cheap hotels are often 
conveniently located near the railway stations. 

Camping is one \vay to avoid the crowds. Bring a 
sleeping bag or buy one there. Equipment is usually 
cheap on the continent and can usually be sold back. 
Campgrounds are plentiful and well-ekuipped. Most 
have hot showers. l\Iost major cities have one camp
ground-Rome has three. In Lisbon the municipal 
campground holds 5000 people, has two pools, restau
rants. tennis courts, a lanudromat, grocery store and 
still costs less than 75 cents per day. 

lVI useums, art galleries and other tourist attractions 
usually charge admission. And these small costs 
add up. Many museums on the continent have spe
cial student rates. It's ahi\rays worth it to ask. Usual
ly a J nternational Student Identity Card is required. 
These are available in the ISTC office in 231 Coff
man for $2, a fee statement and a passport photo. 

Buying souvenirs is always a strain on the budget. 
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The best places for bargains are the markets. Every 
city has one. ln London it's Petticoat Lane; in Paris, 
the Flea Market; in Florence, its Straw l\farket, and 
in Istanbul, its C O\'ered Bazaar. In these open-air 
collages of sight and sound, yon can find anything 
from leather vests and marble chess sets to jellied 
eels. Unfortunately, many Americans, who are not 
used to this system of barter and exchange, can't 
find bargains, It takes a little work and a little de
termination. At the Flea ·Market in Paris, vve saw a 
leather vest. "How much?'' we asked in broken 
French. 110 francs (about $25) "That's really 
cheap," my friend said reaching for her purse. I in
tervened quickly and got the price down to 75 francs 
(about $18). It's expected and everyone does it. 

Tottring a country will give you only a cursory 
and sometimes false impression of it and its people, 
]jying there is. of course. the best way to experience 
a new culture. perhaps learn a language and most 
certainly. get a whole different perspectin.· of your 
ovvn country. 

An American can study at European or American 
·cnin.·rsitie.-; in Europe. :\[any programs. which last 
30-40 weeks, are especially designed for students want
ing to study foreign language. 

The Rotary International sponsors exchange pro
grams for engineers and engineering students. 
I ESTE. France-based organization with 42 member 
countries, sponsors exchange programs for engineer
ing and architecture students. Undergraduates and 
graduates work two or three months. while earnmg 

t t 

their room and board, Expenses for airfare and tra
velling usually range from $.i00 to $700. 

1 EST E also offers long-term programs lasting three 
to 12 months. The UniYersity Study and Travel Cen
ter has brochures about these programs. 

Cetting· a work permit for short-term unskilled 
work in most countries is almost impossible. In En
gland, you must have the job before you are allowed 
to land. In other countries, regulations are not so 
stringent. 

People who speak English can sometimes pick up 
work in crowded resorts as barkeepers or waitresses 
or they can teach English (especially in Spain. Jt
aly and ( ;reece) by advertising in the paper or ask
ing the U.S, Consulate for referrals. 

Some organizations sponsor programs offering stu
dents sumnH·r jobs such as clerical work in London, 
being a nanny in France. picking strawberries in 
Scotland or being a bartender in a Cerman hotel. 
There are many agencies like this, of course. and 
some are of a very hig-h quality: others are not. Some 
charge as much as $4-50 simply for providing round
trip air fare and finding the job. 1 t can be clone 
fur much less on your own, 

The best place to get information about the coun
tries you plan to \'isit is from their travel information 
serYice. Any travel agent has a complete list of 
these addresses, These organizations can answer 
s peri fi c questions yon may have about tra ve 1, study 
or working in a particular country. 'They also send 
free brochures. maps and other descriptive literature. II 

I 
TECH COMMISSION, 230 Temporary North Court Engineering, 
University of Minnesota, Minneapolis, Minnesota 55455 
(612) 373-7729 f 373-4793 
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After looking at some sheer ny

lon panties, the girl shopper asked 
if she could ha\·e "If you can read 
this, you're too darn close" embroid
ered on them. 

"vVe can do that,'' assured the 
clerk. "Do you ·want block or script 
lettering?" 

"N~ither,'' was the reply. "Put 
it in Hrai11e." 

SMITH: "Is Virgil getting ready 
for this year's fishing .season?" 

CARTER: "Must be; saw him 
buyin' an enlarging device for his 
camera yesterday." 

T\vo drunks were sitting at a 
table, staring mournfully into their 
drinks. One of them, cupping his 
hands together as if they contained 
some object, asked his companion: 

''What l got here in my hands?" 
His companion thought for a 

moment and then replied: "The 
Golden Gate Bridge?'' 

"No." 
"The Belmont race track?" 
"No. But you're gettin' warmer.'' 
"A horse?" 
The first drunk opened his hands 

a little anq peeped in. Then look
mg up eagerly he asked: "\Vhat 
color?" 

A \Vest Virginia farmer placed 
this warning in front of his water
melon patch to keep people out : 
ONE vVATERMELON IN THIS 
HERE PATCH HAS BEEN POI
SONED. That evening a group of 
neighborhood kids converged on the 
patch to make .. a raid, but to their 
dismay noticed the the sign with 
the warning on it. The group left 
the patch, but returned a few min
utes later with a marking pen. The 
following morning the sign read : 
T\VO vV ATE R M E L 0 N S IN 
THIS HERE PATCH HAVE 
BEEK POISONED. 
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"lTow did you spend this hot 
\\'cekend ?'' 

"Spearing through the ice." 
''Spearing through the ice? \\'hat 

the hell for?" 
"Olives." 

* * * 
\Ve know a man who was able to 
rid himself of two hundred pounds 
of ugly fat in just four short weeks. 
He divorced his wife. 

A high society lady was instruc
ting her new maid prior to a very 
important dinner party. 

"Kow remember. Hilda," she re
minded, "you are to stand at the 
ballroom entrance and call the 
guests' names as they arrive." So 
Hilda stationed herself at the door, 
and as the first distinguished gen
tleman arrived, she said: "Good 
evenmg, you greasy son of a ... " 

* * 

..... And then there's M,arvin. 
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clarify the real nature of the engi
neering unemployment problem. It 
emphasized that engineers who pos
sess strong educational qualifica
tions are much less likely to be un
employed than individuals who re
ceived their preparation in other 

fields. Engineers with less than a 
Bachelor's degree, had a 6.5 percent 
employment problem rate; with a 
Bachelor's degree, 4.3 percent; 1\!Ias
ter's, 5.3 percent and Doctorate, 3.3 
percent. II 
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We're looking for engineers who don't wear their slide rule holders like holsters. 
They don't have to. Their non-technical abilities and interests pretty well match 
their technical ones. Like handling details. Or selling ideas. Or motivating people. 
They can have darn near any engineering degree. They must have a desire to get 
into management- quickly. 

Sound like you? Check with us; we'll listen closely. It might be the best move 
either of us will make. 

The Bell System recruiting team will be visiting your campus 

Sign up in your placement office for an interview. 

Northwestern Bell 
an equal opportunity employer 

*But we sure don't knock it. Limited opportunities are available in 
Research and Development. Contact the Placement Office for specifics. 
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INNOVATIVE 

ENGINEERING 

e' DRIVE COMPONENTS 

e SERVO CONTROL 

e ELECTRONICS 

e AUTOMOTIVE 
PRODUCTS 

e OPTICS 

Napco Industries, Inc. 
1600 Second Street South 
Hopkins, Minnesota 55343 

An Equal Opportunity Employer 

Design and development 
of packaging. (And 
other products.) 

BEMIS 
COMPANY, 

INCa 
(Minneapolis) 
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730 Third Ave., N.Y., N.Y. 10017 

As you can see, you can't see our new telephone lines~ 
They're underground. 
We think America has enough eyesores, so wher

ever possible we're burying our new cable. And con
verting old aerial lines. 

We already have over 50% of our lines under
ground. And before we're through we'll have about 
92% buried. 

We'll never reach 100% because in a few places it's 
practically impossible to get the cable underground. 
And in a few other places it's ridiculously expensive. 

In the 15 years that we've been burying cable we've 
gone through hills and high water and turnpikes and 
mountains. 

We've struck oil in Texas (a pipe in someone's back
yard). And we've had to get a special repellent to keep 
gophers from eating the cable. 

So if you still see a fair number of telephone poles 
around, bear with us. Our engineers are workfng as 
fast as they can to bury our lines. 

And resurrect our scenery. 
ll!iiEMRAL TEUE:IfiiHmi!E & la...IECTRm'l!lliCS 
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If you can't wait for the recruiter, 
write today to George Garvey, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

You can be sure 8 8. if it's 
i u 
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early every product of engineer
ing goes through an evolutionary 
process as it develops from a gleam 
in someone's eye to a resistor-capa
citor or concrete-steel reality. Addi
tions, deletions and alterations occur 
daily as a given technological crea
tion is acted upon by increased de
mands upon it, changes in related 
technologies and natural and social 
forces. 

One of the most involved and ex
pensive local examples is the cov
ered walkway from East Bank to 
\Vest Bank. 

'The process began with the old 
Washington Avenue Bridge. Old
timers will undoubtedly remember 
the bridge with a touch of nostalgia 
-a two-lane affair supported by 
huge, old timbers; the roadway was 
clotted with potholes that filled with 
muddy water in March and April; 
the walkway was windswept to the 
point that only Eskimos and native 
Minnesotans could survive the walk 
from East to West in January and 
gaping holes in the wood-plank side
walk offered harrowing glimpses of 
the river below. 

Eventually, the complaints of sog
gy pedestrians reached sympathetic 
cars. The splashes from the pot
holes were minimized by erecting 
plywood ~plashguards along the 
sidewalk. Some time later, concern 
for public safety and increased traf
fic flow led the highway department 
to design a new bridge. Somewhere 
along the line it was decided to put 
a pedestrian walkway above the 
bridge. After that changes acceler
ated: "Why not keep the rain off?" 
-so the walkway was covered; 
"Why not keep the wind out ?"-so 
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the walkway was enclosed; "Why let in the light." Hundreds of win
not make it light inside ?"-so the dows were smashed senselessly year 
enclosure was made of glass; "\Vhy after year and the cost of maintain
not have some ventilation in sum- ing the bridge began to climb. Ecli
mer ?"-so some of the glass slid torials failed to deter the vandals. 
open in huge panels; "Why not The doors were locked after cer
make it warm in winter ?"-so it \Vas tain hours, but the vandals smash
heated. All this for the comfort of eel windows to get inside the walk-
the pedestrians who used to com
plain that they were splashed by 
buses. 

But then began the probem that 
is with u~ today: people began test
ing the strength of those expensive 
things that "kept out the wind and 

way. 
Now, after many years of replac

ing glass with more glass, the plan
ners have arrived at a new solution 
-replace glass with wood. The 
black panels on the bottom rows of 
windows are here to stay. This 

by Joe Campbell 
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spring, the broken windows will be 
replaced with specially treated ply
wood panels. The plywood costs 
less than glass (about $40 per panel 
less) ; plywood is more resistant to 
breakag·e (the relatively fragile 
glass is _% inch thick; the more 
more durable plywood is % inches 
thick) ; the plywood panels will of
fer better insulation in winter; but 
they won't let in much light. For 
this reason, the upper windows will 
still be replaced with glass. 

There are more than 1100 panes 
of glass in the walkway. If all the 
broken or missing panes were re
placed with glass it would cost 
slightly more than $12,000; replac
ing the lower panes with plywood 
will reduce the cost to about $6000. 

While replacing glass with wood 
helps solve one problem, it has led 
to another-the wood panels are be
ing used as bulletin boards. At the 
beginning of March, two custodians 
and some rather elaborate cleaning 
equipment removed bulletins and 
pacards from many of the panels, a 
seemingly never-ending process. 

What lies ahead for the walkway? 
J n light of the past, it's anyone's 
guess what might happen. Some 
have suggested putting shops or a 
bookstore on the walkway, but the 
highway department says the bridge 
wasn't designed to support such 
things. Perhaps a few more bulle
tin boards will spring up to take 
care of the notices that now end up 
on the windows. 

Meanwhile, the bazaar (or per
haps more accurately, bizarre) at
mosphere offers a quaint, sometimes 
refreshing break in the monotonous 
walk between East and West. 
vVhere else can you hear Indian 
drums and bells and popular folk 
guitar at the same time? Where 
else does the pungent scent of in
cense mingle with the country-kit
chen smell of hot chololate? vVhere 
else can you find such an array of 
candles, leather bags and belts, 
rings and records, books and beads, 
wax-carved mushrooms, incense 
sticks, pottery and homegrown art? 
It's nice to sit and talk with friends 
and feel the warm sun through the 
windows on a brisk winter morn
ing. But if some irresponsible peo
ple continue to break the windows. 
the next change demanded may be 
converting the walkway to a black 
plywood tunnel. 
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r I IS 
the crushing of real life alternatives 

by Robert Pirro 

r. Arthur Harkins, Professor of 
Historv and Philosophy Education 
and Director of The Center for Ap
plied Social Science and the Future, 
spoke on \V ednesday of Earth Week 
on the subject of future societies. 

Dr. Harkins decried the current 
negativist view of the present and 
past. Our view today should be 
towards expanding the number of 
alternative futures for all men. The 
key here, he stressed, is not to deny, 
bu.t to re-interprete the facts of the 
present. People should no longer 
look at the past as damning the pre
sent or limiting the future. 

There is tremendous pressure to
day against an individual man de
signing his world of tomorrow. Dr.• 
Harkins criticized the liberal in
tellectual community as not recog
nizing that they do not allow for 
individual participation in the de
sign of personal life styles. Many 
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people haYe found themselves in de
cision-making processes which neg
ate and eventually end any indivi
dual participation in the expanding 
of future alternatives for themsel
ves and for all people. He said; "A 
lot of people have essentially, whe
ther they know it or not, bought 
into and have been bought by the 
kinds of decision-making structures 
that essentially invalidate them as 
human beings. Invalidate them in 
the sen:;e that the individual has not 
had . . . an opportunity to truely 
participate in expanding his own 
set of alternatives and the alterna
tives for his own people, his own 
planet." 

This crushing of alternatives was 
called by Harkins as "growing up." 
"To be mature," said Harkins, "is 
to be in a situation where ones real 
life alternatives are constricted ra
ther than expanded." 

Harkins then suggested a new de-

finition of power. According to the 
Professor, people who have opted 
into constricted systems are in ef
fect becoming less and less power
ful as time goes on. The old de
finition of power, one person or 
group to do the will of the first 
should be amended. The new de
finition of power should be this; 
that power exists to the extend that 
individuals and systems have the 
capacity to de-commit from a course 
of action and re-commit to some
thing else. "To de-commit from 
war ... a continuation of genocide 
... schools which do not teach or 
allow learning ... from religious 
frameworks which constrict the con
cept of self and cause people to turn 
away from the here and now and 
focus on the afterlife . . . And to 
re-commit to a cleaned-up environ
ment. . .. to a free planet where 
people can travel across borders 
that no longer exist as barriers ... 
to controlled population, to ade
quate foodstuffs and housing." 

In the models of the present there 
is an inability to convert desire to 
action. Harkins showed that "We 
cannot function to reach that alter
native image within the present 
constraints of our situation. We 
cannot function because our actual 
set, our model of the situation, does 
not allow us to move." Private 
businesses and public utilities have 
become frozen or rigid in their ways 
of doing things. It was described 
as "the inability to convert infor
mational input into rational or ef
fective or more desired ·action, in 
short, to be locked in, or frozen, or 
rigid." This is particularly serious 
because these companies consume 
vast amounts of money and natural 
resources, to say nothing of the peo
ple involved. He suggested that 
men should work today to create a 
reference model, that is, a way of 
looking at the past and present 
world that has direct relevance to 
the future. 

This is not meant to change the 
system but to change the aware
ness of the society to what the 
image of tomorrow should be to its 
individual members. "It is not to 
change the System; it is to change 
Ourselves. In this society, we must 
bring the perception we have of the 
real world, which includes oursel
ves, much more into line with our 
image of tomorrow." 
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Excellent. The March i s s u e 
FORUM has put the finger on a 
very critical problem in engineer
ing education. How does an engi
neering student gain the technical 
competence to successfully practice 
his profession in four short years, 
while at the same time gaining the 
experience and knowledge to hold 
his practice in perspective with the 
rest of society? Engineering is only 
one of many pursuits of man, albeit 
a most vital one. Arts, literature, 
music, and the social mesh are but 
a few of his needs beyond those pro
vided by engineering talents. 

We are finding it difficult to mas
ter even the basic skills in sciences 
of exponentially growing knowledge 
in four years, much less keep abreast 
of contemporary economics, social 
issues, political questions, and en
vironmental consequences of tech
nology in any detail. I believe that 
the basic engineering degree should 
be a five or even six year program. 
so that the recipient of that degree 
should be more than a technician 
with some theoretical background. 
He should have the professional 
standing and responsibility, of a 
medical doctor or attorney. He 
should exercise a moral independ
ence from compromise for the dol
lar. 

The new program should be solid 
in the basic sciences, perhaps even 
enriched from the current programs. 
A more difficult program will raise 
the par of the engineering profession. 
The difference is that it should be 
distributed over a 25 or 50 percent 
longer period of learning, and pre
ceded by some trying sessions in 
humanistic obligations. Another dif
ference would be the addition of 
courses and experiences to teach en
gineering types the important skills 
of interacting with Qther profes
sions, of judging the consequences 
of engineering activities and of as
sessing the impact of proposed tech
nology. vVe need "adversary" en
gineers \vho \vill question some of 
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the current directions of technology 
and expose its sometimes negative 
impact both on people and on the 
physical environment. I would pro
pose a course that will really con
front the engineer in training with 
the types of decisions he will be ex
pected to make. The course should 
be early in the program, since it 
may prove to be a rather difficult 
encounter for many. Case studies 
should be made where the causes 
and effects of a new technolo~ical 
development are traced in both 
time directions from the release up
on society. How do large compan-

ies actually utilize engineers? How 
are engineering decisions related to 
macroscopic arenas? What are the 
motivations in developing a new 
product or process? The questions 
are abundant, but the questioners 
are yet too few. 

Roger A. Peterson 
Senior, Mechanical 

Engineering 

Amen 

t 
I think the reaction to your arti

cle is absurd. In the first place, if 
it hadn't been for that glory-mong
er, Ted Graecen, the reaction might 
have been minimal. In the second 
place, your references to "acupunc
ture" and Chinese water torture are 
not uncommon in dramatizing for 
effect. In the third place, Graecen's 
remark, "You can't punish a person 
for having a personal feeling, but a 
magazine should be kept very 
pure.", is a lot of hogwash. Grae
cen's talking through his hat and is 
really the one who is responsible 
for the Chinese reaction. 

I can understand how the Chi
nese-Americans might feel a little 
offended over such remarks as men
tioned in your article, but the re
marks by Miss Hohmann are de
finitely distorting the principles in
voved. She is using your article for 
her own self-satisfaction. 

The entire matter has been de
liberately blown out of proportion, 
which is to the credit of the Minneso
ta Daily. If you want to talk about 
prejudice, why don't you attack that 
paper for smearing you, Technolog, 
and the Board? In essence, the 
paper is taking advantage of its 
freedom to destroy yours. 

No apology is needed by Mike 
Chase or Tf3chnolog, The apologies 
should come from Graecen, the Chi
nese-Americans, who have no real 
gripe, ~nd the Minnesota Daily. They 
have distorted the entire picture, in
tended by the article. 
. I think that the editor, Reichen
berger, should hold his ground, and 
that Technolog should reassert the 
claim that it is not responsible for 
the opinions of its writers. 

You are being wronged and I 
would love to write an article in 
your defense. 

Jack Groholski 
Senior, UMD 

This is an unsolidted letter from a 

former friend of Mike Chase. 
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" ... the engineer will be shoved 

right into the interface between 

technology, economics, and polities." 

by Dean Richard 
Swalin 

Historically, engineering has pas
sed through two periods and is now 
entering a third important period. 
The first period (covering the years 
up to World War II) was the craft 
period. Technology moved some
what slowly, the scientific aspects 
of engineering were relatively un
important, and the practice of engi
neering was founded more on spe
cific knowledge than on broadly 
based principles. In many ways en
gineering was more of an art or 
craft than a science. 

The second period (covering the 
years 1945 to about the present 
time) saw a tremendous influx of 
scientific knowledge into engineer
ing. New devices and approaches 
were developed at an expoential 
rate. Many, if not most, of these 
developments were based on scien
tific principles and could not have 
been developed without sophisticat
ed sciendfic input. During this per
iod scientists and engineers became 
working partners for technological 
progress. This was a revolutionary 
departure from prior practice. In 
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fact, many older engineers who were 
educated prior to 1939 still shake 
their heads in bewilderment due to 
the rapid movement of events after 
World War II. 

The third per-iod (which we are 
just entering) is apt to be as re
volutionary as the second. This 
period will probably encompass the 
characteristics of the second period 
but will require a great deal more 
breadth. The computer will become 
dominant as a working design tool. 
It is actually rather easy to envisage 
many aspects of this new age. All 
we have to do is to examine some of 
the fundamental problems which 
face societies. Among the needs1 

which we may think of are: 
8 development of an adequate 

medical care delivery system 
8 development of an adequate 

urban environment with mini
mization of pollution and with 
an adequate transportation 
system 

8 information handling m a 
complex society 

8 developing processes for meet
ing energy requirements of 
the world without consump
tion of all of our natural re
sources and with protection of 
environments 

Many of these problems have ex
isted for some time. The new fac
tor, however, is for the first time 
the average citizen appears to want 
the problems solved and believe that 
they can be solved. 

It seems obvious that engineers 
should play an important role m 
the solution of these problems. If 
this occurs, the engineer will be 
shoved right into the interface be
tween technology, economics, and 
politics. A little speculation will in
dicate that extremely exciting 
careers await individuals who have 
adequate breadth and intelligence. 
Generally $peaking, the engineer 
who will function best in such an 
environment will not have narrow 
specialties but will be involved in 
design in the broadest sense. To 
quote J. Herbert Hollomon, "The 
educated engineer will have to un
derstand modern science, the use of 
research, the nature of society and 
its industrial, political, legal and 
economic institutions, while he 
learns to conceive, build and design 
useful systems to meet the needs of 
the time." 

The engineer will increasingly be
come an interpreter between the 
two worlds of science and humani
ties. If this is to occur, the proper 
education must be provided to the 
proper type of students. New career 
approaches must develop. At pre
sent, engineering students, in order 
to advance past a certain point in 
an organization, often must move 
into a management position. Iri the 
future, if these broad problems in 
the public sector are to be attack
ed, an alternative to the traditional 
management route should be creat
ed. Professor C. L. Miller of M.I.T. 
has discussed the need for "master 
designers" which fit this need. The 
master designer will be concerned 
with generating design concepts 
and with deciding among signifi
cant alternatives for broadly defin
ed problems. He will work directly 
with highly responsive design sys
tems based on large-scale informa
tion systems. Professor Miller sug
gests that the engineering design 
process be formalized and organized 
into a highly sophisticated strategy 
for the optimum use of man and 
machine. 

Continued on page 31 

Design and development 
of packaging. (And 
other products.) 

BEMIS 
COMPANY, 

INC. 
(Minneapolis) 
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The engineer is in a key position 
in the fight to save the environment. 
By raising the engineering con
sciousness to examine the long 
range impact of applied technology, 
future products can be designed that 
vvon't be harmful to either man or 
nature. As Dr. A. Fredrickson 
(Prof., ChemE) said, "Vve need a 
technology that recognizes environ
mental constraints ... not a 'space 
ship earth' where man controls na
ture ... but a world in which man 
recognizes his relation to natural 
processes and other biological or
ganisms." Preservation rather than 
control. ''We need a better under
standing of the interdependence of 
organisms on each other and the 
organic and geological processes 
that naturally renew the earth with
out man," said Dr. Fredrickson. 

"Our environmental problems are 
too important to be left to the ex
perts," advocates Dr. Vv. Zimmer
man (Prof. Physics). "\"1 e need 
better disclosure laws of what pro
ducts really are. The consumer is 
in the clark about what's really in 
many commercial products." Dr. 
Zimmerman is currently developing 
a class in basic physics of environ
mental problems that will give the 
ecologically-minded consumer the 
science to get involved in "watch
clogging" pollution, which involves, 
the ultimate disuse of such pToclucts 
as phosphates, cans, and non-biode
gradable plastics, and preventing 
the development of the new pro
ducts potentially dangerous to the 
environment. "The cooperate en
gmeer must look beyond cooperate 
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interests and take into account the 
long range effects of products on 
the environment." 

A starting point is to educate the 
I.T. student to be ecologically mind
eel in his role, as well as making 
him aware of how legislation in
volving the use of technology is 
made. II 

r c 
A growing concern for the qual

ity of the environment has created 
a demand for an eng-ineering pro
gram which prepares students for 
dealing -vvith a range of environ
ment problems. Now the Univer
sity of Michigan offers an under
graduate program specifically de
signed for students interested in 
dealing with environmental pro
blems. 

Dr. Jonathan Bulkley, assistant 
professor of Civil and \"1 ater Re
sources Engineering at the U niver
sity of lVIichigan, outlined the pro
gram to a small group of students 
during Earth \"1 eek. 

The program was created, said 
Bulkey, because of the "rigidity of 
other engineering programs." In 
the past, an engineering students' 
background in environmental sci
ences has been "very narrow," he 
added. As an advisor in the pro
gram, Bulkley urges engineering 
!'tudents at the University of Michi
gan to take courses in the school 
of natural resources. 

Another aim, he said, is to get the 
student involved in ongoing local 
issues and expose them to public 
processes of action. As an "advo
cacy participant'' a student is en-

couraged to intervene and give 
ideas to engineering management. 

The environmental program in
dudes courses in biology, atmo
spheric and ocean sciences, geology, 
thermodynamics and others. These 
courses provide a base for a spe
cialized program option. The pro
gram, decided on in advance with 
an advisor, consists of a series of 
courses designed to develop a de
gree of proficiency in an area of the 
environmental sciences, life sciences 
or social sciences. 

"\tVhat we are looking for is an 
advanced level of capability in one 
area," said Bulkley. 

Students can choose from a var
iety of program options. They 
might include environmental chem
istry, waste management, land man
agement, urban environmental pro
blems and others. 

Before entering the program, a 
student must provide a "statement 
of intent." This is to indicate that 
the student has given the matter 
careful thought. It· also services as 
a method of gaining feedback and 
shows how the intentions of the 
program creators measure up to the 
actual ideas of the students. 

"One reason that was brought up 
for not implementing the program," 
said Bulkley, "was that there was 
no guarantee about jobs." This 
situation has changed, he added. 

Jobs for environmental engineers 
are now available with companies 
such as: 

Ebasco Service Inc. 
Mitre Company 
Gibbs and Hill Inc. 
American Electrical Power Ser
vice Corp. 
U.S. Atomic Energy Commission 
Bureau of Land Management 
and more 
Under a mutual cooperation pro

gram, a University of l\l[innesota 
engineering student can spend one 
year studying at the University of 
Michigan. The environmental cour
ses are also designed to enabe a 
student to combine them with an
other major course of study in en
gineering. 

Inquiries on engineering and 
transferring from another college 
should be addressed to: 

Assistant Dean 
College of Engineering 
U ni vetsi ty of Michigan 
Ann Arbor, Mich. 48104 II 
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11Yes, Virginia, there is a way to 
avoid future shock, ecological 

disaster, thermonuclear suicide 
d II an acne e 0 .. 

by Frank E. Stodolka 
It is easy to be negative about the future. The 

unimaginative extrapolation of raw materials and 
energy consumption can point to disaster. Increased 
power demands are leading to the depletion of our 
mineral reserves. Pollution from thermal and ther
monuclear wastes may endanger our very existence. 
These and many other factors can motivate people 
to extreme frustration and a wish to tightly regulate 
industry and utilities. 

These negative feelings all assume one fact to re
main constant; that the way raw materials are ex
tracted and consumed will indefinitely remain the 
same. The fact is that by rigorously testing a broad 
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range of alternatives to our present culture's way of 
life we can shape the use of technology to positively 
sen·e our future way of life. To think positively 
and open-mincledly about a future for everyone is the 
key to solving the clilemna surrounding our present 
national priorities. By showing that a broad range 
of alternative futures are possible is the best hope 
for approaching tomorrow in a constructive manner. 

To explore some alternative futures, let me con
struct two future scenes which will present possible 
solutions to the problems of tomorrow. In conjunc
tion with mathematical extrapolations, computer sim
ulations, delphic pr~bes, econometric input-output 
analysis, and other tools of the futuristic trade, the 
scene can present some fascinatingly realistic pro
jections about the future. 
SCENARIO I** THE COMMUNIVERSITY 

It took some persistent pounding at the door, but 
I finally got the attention of the old bloke who. was 
next on my sample list. \Nhen he came to door I 
gaye him the standard line for the survey; "Good 
morning, I'm John Lund Smith, student from Crama
lot University. \\" e 're doing a survey on crime con
trol in this neighborhood to test the effectiveness of 
our school-park-welfare program. Do you have a 
few minutes to answer some questions?" 

"vVhy of course. You're only the third student I've 
seen from Cramalot today. Come on in and have 
some coffee, young man." 

I thought he was joking but in an effort to esta
blish a rapport I accepted his invitation. He motion
ed for me to sit clown after he poured me some cof
fee from what must have been a ten gallon urn in 
his living room. 

"By the way, I'm James Stark. I'm 97 years old, 
which is the average age around here, and I'm a 
neighborhood city planner-professional class I
by occupation." 

"Well that answers my first three questions. How 
long have you lived in this neighborhood?" 

"About 20 years. We moved here shortly after I 
graduated with my second PhD in public affairs." 

"You say 'we'? How many other people live m 
your household?" 

"Oh, about a dozen, give or take a few. Every so 
many years someone leaves or joins, I can't keep 
track." "Sounds like you've got a good commune 
going. Tell me, are you aware of or have you been 
a victim of any crime which occurred in the last three 
years around this neighborhood?" 

"Not really, sonny. · Like I was telling this other 
young fellow from Cramalot earlier today, since the 
f~deral government dropped the idea of purely phy
Sical renewal for cities and began focusing on social 
renewal ... " 

"Yes, I realize that, sir. My own study relates to 
a typical total involvement organization which works 
with both parents and children on an amost 24 hour 
a day basis, providing a unified program of job re
training, health care, and ... '' 

"Don't they ever teach you young fellows from 
Cramalot any manners? Like I was saying to that 
other young fellow, by focusing on social renewal we 
have regained control of the streets of our cities. 
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Granted, that renewal of our decaying institutions was 
necessary in order to encourage the young to stay in 
the city rather than leaving for the suburbs like pre
vious generations, but only by providing for gradual 
increases in urban density by using new technologies 
could we fulfill the modern city's promise of diver
sity and excitment without destroying neighbor
hoods at the same time." 

"I don't understand. We seem to be talking about 
the ;.;ame thing." 

"Renewal of organizations is only a part of the 
picture. Renewed higher educational systems have 
reopened employment opportunities within the city 
so that students who are job-climbing don't have to 
move to the suburbs to find a better job. A much 
greater emphasis on long range planning has assured 
enough subsidized and unsubsiclized housing for both 
students and business. Lastly, only an adequate mix
ture of housing types and ages which were built up 
over several years could meet the needs of the more 
affluent students. Some wish to start their own pro
creation groups. and eventually step into something 
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like ... well ... this!", as he gestured grandly at 
the spacious sunken living room around us. Then 
I noticed that besides the communal coffee urn there 
vvas an expensive looking holographic transceiver
recorder set in the middle of the room. At one end 
of the reclining oval there was a control panel with 
enough buttons and dials to keep any space shuttle 
captain happy. 

] ames reached behind him and slid out a smaller 
remote version of the main control panel, "Simple lit
tle gadget here, even a young fellow like you . . . oh, 
hold it! Here comes the queen! Sound the trum
pets!" As he spoke his fingers flew on the buttons. 

A rousing chorus of drums filled the air and this 
marvelous young blonde stepped radiantly into the 
living room as a crescendo of horns from "Thus 
Spoke Zarathustra" rose to greet her. The music 
subsided but not my heart. She couldn't have been 
more than 23 and curved as daintily as a porcelain 
figurine. After she poured a cup of coffee from the 
urn, she turned to greet us. 

"Cloris, this is uh ... I mean-John, another stu-
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dent from Cramalot." 
"Hi, John. Have a cup of coffee? Oh, I see you 

already have some. I suppose old Uncle Jim has 
been burning your ears with his city planning stuff, 
huh?" 

"vVell, I guess a man his age has a right to be 
proud." Jim winced slightly at that. "After all, liv
ing alone on my salary I could never afford an ex
pensive place like this-to say nothing of feeding and 
clothing a beautiful young woman like you." 

''Why thank you John," she said smiling petitely, 
"but I'm 38 and I pay my share of the expenses just 
like everyone else." 

"Yeah," Jim said as he wrapped his arms around 
her, "and in our place its 'share and share alike.'" 

"Of course, those anti-senescence drugs are mar
velous for maintaining vitality. Why since I've 
started taking my injections ... " 

"By the way, my little Cloris," Jim interrupted, 
"how have your injections been lately?" 

"Why fine, as you very well know, you dirty old 
man. Now lets show John the rest of the place be
fore he calls the morals squad." 

"Morals squad?" I inquired. "You mean we still 
have such things"? 

"Well ... " 
"Show me the rest of your place. I'm fascinated." 

So they did. I was intrigued by the communal com
puter terminal where they shared programs and pro
gram problems and the huge library of recorded 
books, three-dimensional movies, and music. Their 
kitchen was a marvel of ecologic simplicity with an 
automatic waste recycler that ejected pre-sorted pel
lets of materials for the city pick-up. The food pre
parations were tied in with the computer, and they 
were almost automatic. 

But what impressed me the most happened just as 
I was about to leave, When I started for the front 
door, a half-dozen students showed up for a class in 
planning. I voiced my surprise to James. 

"Didn't I mention them?" he said. "I'm sorry. 
My associates and I in I.S., (Interface Systems) teach 
a complete system planning curricula, accredited with 
the AlP. We're pretty well recognized nationally. 
You know a youngster with your background in or
ganization research might benefit from some of our 
courses. By the way, how old are you?" 

"65." 
"Yeah, I thought so. But think about it anyway. 

Well, you're leaving, right? Any preference in trans
portation?" 

"No, not at all. I'll be heading back to the nearest 
campus." 

"Cloris, dial John a PRT for the Einstein campus. 
You can ride on through to wherever else you might 
want to go from there." 

"By the way, how did you know I just rode the 
PR T? I could have come via a leased electric car?" 

"A student as impoverished. as you? Come, your 
ride will be by any minute. Nice talking to you." 

He was right. There is not much you can afford 
on $15,000 a year. 

I did a lot of thinking on the way back to my apart
ment. The U.S. had made a lot of progress since I 
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first went to school, (and not every kid's parents were 
wise enough to choose one of the more liberal 
schools). Uut despite the fact that our popttlation was 
stable, some of the developing nations were still over
populated. And the urban blight that had started in 
the core cities had made inroads on quite a few sub
urbs. Perhaps institutional renewal wasn't the only 
answer. Heaven knows some of the old renewal pro
grams sponsored by UUD seemed to be successful. 

That angle deserves to he checked out. Why isn't 
it part of my curriculum? My counselor never re
commended it. Come to think of it, that must have 
been a poor research design we worked out in class 
since we sampled James Stark more than once in the 
survey. I think I'll cancel, get my refund back, ancl 
turn in my grade to the instructor and the counselor. 
That \vill be formality, of course. By canceling out 
,,.e all recei \'ed automatic incompletes. I couldn't 
flunk them, they couldn't flunk me. 

Then I remembered. I never did complete that sur
vey questionnaire for Mr. Stark. I think I'll go hack 
and do my bit to reduce the generation gap. \Vho 
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knows? I might even be able to bridge the gap with 
Cloris. 

The Second Scene describes a world more than one 
hundred years into the future. It is a world where 
the population has at last stabilized. Some national 
populations have even declined so that better stan
dards of living could be realized by reducing inter
national demands on capital goods, raw materials, 
and services. Population control was vital because 
biological and genetic sciences had almost doubled 
life spans. Genetic control was expanding human 
intelligence as well. Of course, good breeding and a 
superior physical environment do not always assure 
satisfaction in life. 
SCENE II THE COMPLEX. 

"\Nell, if you're so smart why don't you figure it 
out?" 

"I know this sounds futile, Hal, but I can't do it 
myself." 

''But Bob, I grew up with you. You're my best 
friend! We've played together on the escalators 
and slide walks of the Complex when I was four. 
You're the best chess opponent this side of the World 
Data Bank and "When I needed help you were always 
there with good advice." 

"But only advice. Hal, I could run a matrix an
alysis of the interest profiles of every professional in 
the world who might be qualified for working on 
this problem. We could then convene a conference 
to discuss it or, if you want, or maybe a quick career 
trajectory analysis might reveal potential for these 
men to form ad hoc temporary organization ... " 

"But if our synopsis of the data available is cor
rect, it would take too long to reach a consensus and 
it will be a long time before another opportunity to 
start comes along." 

"Face it, Hal, you're the leading expert in nego
tiating this kind of economic problem." 

"Yes, but without your help I couldn't have done 
the right things. It was the two of us who develop
ed and tested those simulations of world population 
shifts for the first proposed international Gravity 
Vacuum subways. And our economic analysis of 
construction costs using pulsed fusion tunnelling de
vices were right on the button too." 

"But we're not talking about moving people or 
commerce through tunnels. We're talking about tun
nelling to move oceans! The ecology of the Complex 
here is a toy in comparison." 

"Look," Hal said as he switched a panel to trans
parency, "hundreds of thousands of people living and 
working in a few cubic miles of space. Every by
product of every industry is recycled by a transpor
tation and conduct system into other industries. Li
quid wastes, solid wastes, even heat and other radia
tions are redistributed cheaply. High density mega
structures reduce the most of moving materials at 
the same time that it increases the diversity of in
dustries and people that can have access to them." 

"Yes, I agree. Its beautiful. Level on level of 
streets and parks protected under a blue geodescic 
sky that clouds but never rains." 

A long hush filled the room as they watched the 
quiet flow of people moving up and down onescala-
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tors and elevators. Some of those elevators reached 
straight down to the ocean floor far below to carry 
international trade from submarines and vacuum 
transports. And raw materials mined from the sea, 
as well as agricultural goods from floating farms, 
were carried on monorails weaving between streets 
of shifting lights and color. 

Finally Hal spoke up, "By golly, Robert, you must 
have an answer in that old black box of yours some
vvhere ... " 

"No, I'm afraid you're over-estimating me, again. 
You're the one with the imagination. You're the 
one with the flair for working with people, bring
ing together new ideas, and inspiring hard work and 
sacrifice in others. Sure, I'm willing to help you get 
this initial study going. And there are still those ex
perts that we can run a quick delphic probe on to 
check for anything you may miss. But ultimately 
you're the one who must solve the problem. Not only 
is it your responsibility but it is your challenge as a 
leader and a man." 

"Yes, I guess that does put you at a disadvantage, 
doesn't it?" "You see, Hal, while we're alike in many 
ways, I tend to think in a logical linear fashion and 
you in quantum leaps. No matter how brilliant any 
concept I originate may seem to you and others at 
first, there will always come a time when you will 
look at it even as you look at the Complex out there. 
Look again at the wonder of the Complex. See the 
elegance of its architecture that has evolved as the 
the modulars have changed functions or been replac
ed. The complex started out as an international ef
fort to mine and harvest the sea at a time when the 
world's population was still expanding. Huge quan
tities of raw materials were being squandered to stts
tain those populations because cities were sprawled 
into suburbs and exurbs. People isolated spatially 
as well as socially and legally felt the world falling 
apart around them because they themselves were 
consuming the resources vital to sustaining that 
world. 

''As history has seen changes in man's attitude tow
ard the city so also has it seen changes in the func
tion of the ·Complex. Now we also bank and trade, 
translate and research for the many nations. Men are 
proud of this city because they designed it, built it, 
and changed it as only truely inspired men could 
over a span of decades." 

"I see what you mean. We can't blame machines 
like the computer for our problems the way we blam
ed the automobile in the old days." 

"And soon you'll blame the weathermen, too?" 
"Perhaps sooner than many would expect, Bob, 

Your logic on the Complex has gotten to me. Lets 
set up a theoretical model integrating meterological 
variables aggregated by the degree of diversity oc
curring in various political states and ... " he paus
ed and looked deeply into Robert's spinning prismatic 
eyes. 

"You know, it just occurred to me, what a beautiful 
rainbow universe you must see in there underneath 
all those photocells and magnetic bubbles, Robert." 

"It's only beautiful because you've made it that 
way, n1an." 
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"Thanks, pal." 
CONCLUSION 

I do not promise that either of the scenes outlined 
here will be seen as even vaguely near perfection. 
if they are ever attained by mankind. However, fur
ther elaboration of these model futures may change 
an abstract interest in exploring alternative futures 
into a committment, not j"ust to any one future but 
to the common ideals discovered in the process of 
exploration. 

A person teleported through time and space from 
the depths of America's Depression in the 1930's 
wc·nld be a wed by both our social and our technologi
cal advances. To that person the United States might 
be a dream come true through Social Security, the 
HA. and M eclicare. In many respects we are his 
dreams and visions come true. Now new insights, 
both of the social and the physical universes are de
veloping as the pace of change accellerates. And as 
our lives grow more and more different we must seek 
out new visions to replace those we have outgrown. 
vVe may in this way discover our humanity, our hope, 
and our faith in tomorrow. Ill 
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Synergy: The behavior of whole sys
tems unpredicted by the behavior of 
their parts. 

''Sor]!e men think a lever is a very 
simple thing. Just a crowbar. But 
a crowbar is not a lever all by it
self. There must be a fulcrum. 
There must be a load. vVe. must 
consider the distance between the 
fulcrum and the load. Knowing all 
these individual parts we must 
still learn the beautiful mathemati
cal principle which relates them. 
Then we can use it to do things man 
could never do before. A man 
weighing 200 pounds can lift a ton." 

In his Earth Week keynote 
speech, Dr. R. Buckminster Fuller 
used this simple lesson in mechanics 
to introduce his audience to the con
cept of "synergy". Fuller believes 
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by John Hollenhorst 

that we must learn the lesson of the 
lever if man ancl his world are to 
survive. Particular details of the 
universe don't necessarily tell us 
much about the universe as a whole. 
Only groping for and understand
ing the fundamental principles of 
the: universe can man discover what 
his role in the universe should be. 

Dr. Fuller, a world-famous ar
chitect, mathematician, philosopher, 
and social commentator, told an 
overflow audience at Coffman Mem
orial Union that time is running 
short for man to make this adjust
ment in his thinking. He said that 
man has historically attempted to 
solve his problems with local or 
short-term remedies which in time, 
often conflict with each other. "All 
the great self-remedies have to go 

within the next five years if we are 
going to make it in the future," 
Fuller said. 

"I decided about 46 years ago to 
peel off from society and try to get 
a distant look at it." Fuller claim
eel that one of the results of his new 
perspective was a belief that "evolu
tion is trying to make man a suc
cess on the plant, despite himself." 

"Man is the most complex organ
ism in the universe," Fuller ex
plained, "recognizing this, it seems 
obvious that we have some very 
important function to fulfill." Even 
the relatively simple bumblebee has 
a very important role to play, al
though it is totally unaware of it. 
In its search for food, it unwitting
ly pollinates much of the world's 
plant life. The plants, in turn, 
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"allow us to take advantage of the 
nearest filling station, supplying us 
with energy from 93 million miles 
away." .Man's role in this scheme 
still isn't fully known, Fuller says. 
"Right now we're just bumblebee
ing around, sometimes doing the 
right thing for the wrong reason
but just as often doing the wrong 
thing." 

About 1500 people gathered on 
Sunday, April 30th to hear Dr. Ful
ler's remarks. In fact, so many turn
ed out that several hundred persons 
were forced to listen to the address 
over loudspeakers set up in the 
lounges and on the front steps of 
the building. 

Earth Week organizers had con
structed a five foot high replica of 
Fuller's most famous creation, the 
geodesic dome, which appeared to 
be lushly upholstered on its inside 
surface. Its presence on the stage 
led many in the audience to specu
late that Fuller might sit in it to 
deliver his address. Instead, he sat 
on the edge of the stage in front of 
the dome. 

The greatest obstacle to man's 
chances of arriving at a synergetic 
view of his universe, Fuller said, 
is man's traditional preoccupation 
with specialization. "All extinct 
species have one thing in common. 
They were all overspecialized. They 
became unprepared for new events 
and circumstances." Similarly, men 
become locked into established ways 
of looking at the things around 
them. 

"Everybody is assuming that spe
cialization is logical, desirable and 
inevitable," Dr. Fuller continued. 
"Y ct children are born with an in
terest in the whole. They ask em
barrassingly good questions trying 
to relate the microcosm to the mac
rocosm. They are really very syn
ergetic. The human mind is na
turally comprehensive." 

But social institutions have tend
ed to force men into individual com
partments with the mistaken notion 
that security and efficiency will re
sult. Fuller to1d a parable about a, 
king who divides responsibility 
among his dukes so that all will ef
ficiently serve him but none will be 
powerful enough alone to challenge 
him. Tne king tells them, "You 
mind your business-and you mind 
yours. I'm the only one who minds 
everybody's business. Is that good 
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and clear?" 
Fuller touched off a burst of 

laughter and appause when he up
dated the parable to a university 
situation. An administrator tells a 
professor, "I'm going to grant you 
tenure. I want you to just lay eggs. 
Never mind what I do with them." 

The appreciative audience listen
eel to Dr. Fuller for well over an 
hour and a half and gave him a 
standing ovation at the conclusion. 
One member of the audience was 
kss than enthusiastic, however. 
Dyolf E. (or E. Floyd). a member 
of the University protest establish
ment, interrupted the proceedings 
by shouting 0bscenities and unfurl~ 
ing a sign referring to Fuller as a 
"techno-fascist." As several audi
ence members dragged him out of 
the ballroom, Floyd screamed. "Do 
you people think you're listening to 
God? There are a bunch of people 
outside listening to a voice out of 
nowhere like it belongs to God. 
This is like a goddamn Billy Gra
ham crusade. It's disgraceful. He's 
just a techno-fascist propagandist. 
What a bunch of shit." 

When it was clear that the rest 
of the audience wanted Fuller to 
continue, the architect launched in
to a criticism of the power structure 
which he feels has alienated stu
dents like Floyd. "The nations of 
the world spend 200 billion dollars 
per year to invent ways of killing. 
That's why this boy feels so desper
ate. What can you do about a pow
er structure that invests those kinds 
of resources in death while people 
are starving?" 

If we used our resources proper
ly, by 1985 we could raise the stan
dard of living to its highest level in 
history all over the world, Fuller 
said. But he also said he was sorry, 
that some felt compelled to use 
strong-arm tactics in the question 
of proper resource usage. If we're 
ever going to do it, we'll do it with 
our brains and not by shouting. 
Shouting is part of the power game 
because it is the first stage of pow
er. You're simply trying to usurp 
the power that someone else holds. 

Not only are our resources put 
to improper uses, Fuller feels, but 
many of them are simply wasted. 
"The overall efficiency of our tech
nology today is about four per 
cent." That figure means. that 96 
per cent of the energy we consume 

is wasted, Fuller explained. He gave 
as a minor but startling example 
the observation that "at any given 
moment thatre are about two mil
lion cars standing in front of red 
lights with their engines going." 

By increasing our efficiency in 
the use of resources by just a few 
percentage points, we could vastly 
improve the standard of living of 
the entire world, according to Dr. 
Fuller. Such a development might 
free man from the curse of speciali
zation. Our society would then 
easily be able to support those who 
don't care to materially contribute 
to it. 

''Specialization means that we are 
forced to justify our existence," 
Fuller told his listeners. "We have 
to 'earn a living'!" When a man, 
reaches a certain age, we tell him he 
must go to work. "It would be 
better to say, 'Why don't you go 
fishing?' It's a great way to do 
some thinking." 

If our society and technology 
were performing at a reasonable ef
ficiency, Fuller argued, we could 
easily afford to support non-work
ers. "They wouldn't be on relief," 
he said. "We would have won the 
right to support them." 

"If we can go back to think about 
what we were thinking about before 
someone told us we had to 'earn a 
living', we can begin to get back on 
the main track of the universe," 
Fuller concluded. "We need to do 
it and we can afford to do it. The 
essence of whether or not we make 
it as a species is whether or not 
man is qualified-whether or not 
he has the integrity to make it." Ill 
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by Brian Johnson 

Designers are the people who de
cide what the 1973 cars will look 
like, whether the next stereo ampli
fier will be one hundred or three 
hundred watts, and whether "hot 
pants" or "maxies" will be in next 
year. These imaginative gods, whose 
joh it is to shape everything we pur
chase, are responsible for a great 
deal of the environmental pollution, 
ecological mismanagement, and the 
general lack of direction of all the 
values in the world today." This is 
according to Dr. Victor Papanek, 
Dean of the department of design; 
California Institute of the Arts. 

In his discussion given on Thurs
day of Earth Week, Dr. Papanek 
said that the design field has man
aged to use up our natural resources 
(including the working time of peo
ple), to over-package products, to 
force obselestence, to over-gadget
ize, and with the help of advertizers, 
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to oversell products that people 
don't really need, and to put mur
der on a mass production basis. 

Our friendly neighborhood de
signers don't stop with waste and 
destruction, however. Because the 
design field molds ideas for white, 
upper middle class males, who are 
six feet tall and one hundred sixty 
five pounds, designers manage to 
completely exclude 60 to 70% of 
the U.S. population and 95% of the 
world population. This forgotten 
majority includes the poor, the 
blacks, the chicanos, women, and 
children. People with special needs 
such as doctors, farmers, the handi
capped, the sick, and students, are 
also forgotten. 

What can be clone to change the 
design field? Papanek says that 
we as consumers can help by de
manding that design be more rele
vant to our needs. However, he 

went on to say that the fight for 
efficiency, durability, simplicity, and 
design that serves the needs of the 
people, lies mostly with, the design
ers themselves. "Designers should 
be advocates of the people," accord
ing to Dr, Papanek. To serve their 
constituency, designers s h o u 1 d 
throughly market test their pro
ducts for quality and usefulness. 
The design fieid should set a pre
cedent by molding products to the 
people who are going to use them, 
according to size and need. Dr. 
Papanek's final suggestion for de
signers was to develop a cross dis
ciplinary team for the development 
of new products. One of the mem
bers of a design team should be a 
potential user of the product. 

"Design is much too important 
to be left to designers,'' the consum
er must have a hand in it too. 

MINNESOTA TECHNOLOG 



by Terri Nye 

"'My mother, a Scotsman, was the 
gr~at woman who introduced me to 
the problems of waste," sa_id Pro
fessor Athelstan Spilhaus. A mete
orologist, oceanographer and inven
tor of the bathythermograph (an 
instrument used to record the tem
perature of sea and fresh water as 
a function of depth), Spilhaus spoke 
on his concept "ecolibrium" on 
Thursday of Earth Week in Coff
man Junior Ballroom. 

''Ecolibrium" is the necessary bal
ance between ecology (environ
ment) and economy; stewardship of 
home on earth with view of pro
ductiveness," he explained. He 
stressed that we can't have a clean 
environment without food and shelt
er. 

"\iVaste, a maJor concern, is stuff 
in the wrong place or material that 
we haven't had the wit to use," he 
continued. As chairman of the first 
Commission on Pollution in 1958, 
Spilhaus was a forerunner of the 
environmental movement. 

"You can't dispose of anything," 
he stressed. "You have to remem
ber, in no way minimizing the mag
nitude of the -job, that we live in a 
healthier and cleaner society than 
ever was. Our failure to control 
our own numbers constitutes a pol
lution in itself," he added. 

Population control is another of 
Spilhaus' major concerns. "Any
thing that involves excess negative
ly affects human living," he said. 
In the future he foresees voluntary 
migration from the larger cities 
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and immigration rules within ctties 
and states. Population limitation 
is, in his opinion, politically diffi
cult. \N e have the means to con
trol population growth, he empha
sized, but we are always held back 
by people and institutions. "You 
must design the off switch before 
turning on the on switch," he as
serts. 

''Nuclear energy," said Spilhaus, 
"is probably the safest power we 
have on earth." The problem is not 
the radiation given off by reactor 
plants nor the danger of reactor ex
plosions, but the disposal of high 
level wastes. \V e could solve this 
problem by concentrating the 
wastes four times as much as they 
clo now and shoot all the U.S. high 
energy waste into orbit and then 
into the sun. "This \\'otdd be the 
real and practical result of the space 
progrJ.m," said Spilhaus. 

Another practical program Spil
haus desires is for people to view 
food, air and water as commodities. 
They are no longer free, he said. 
"Clean environment is not a politi
cal gift as some politicians would 
have you believe," he added. "When 
prices are kept down on things such 
as food," he said, "everybody 
vvastes. '' 

\Vhen solving environmental pro
blems, "human wants must be con
sidered," said Spilhaus. Under his 
concept of "ecolibrium" the "needs 
of mobility and of being alone to 
contemplate" must be met. 
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o question about it, Ben Bow
man was a great artist and 
craftsman, but he was no less 

a scientist-a geographer, to be ex
act-a businessman, an engineer, a 
landscaper, and an empire builder. 
They will be writing biographies of 
h-im for years to come. And they 
will come to me, most likely, be
cause I knew him best. For 40 
vears I have kept an old photograph 
from the Seattle Post-Intelligencer 
of Ben and me. It is smudged and 
faded by time and inferior paper 
stock, but still discernible as a ra
ther stiff little boy and his kerchief
and-overall attired crank uncle pos
ed in front of the layout, the first 
one, which Ben and I built in his 
basement. Even after two years, 
Aunt Helen's suffering and death 
showed in his face, but it could not 
suppress the other thing about him 
-the tense poise of his body, ready 
for the future like a runner who 
had come to the mark. 

The early years with Ben were 
idyllic, as they would have been for 
any boy. I helped with with the 
layout every night, building frames 
and molding wire mesh over them 
for hills and mountains, gluing, 
pasting, and laying clown the cork 
roadbed. Then, after hours of hard 
work, he would run the trains while 
I scurried under the table to pop 
up in the scattered access openings 
and watch the passing of the North 
Coast Limited or the Butte Special. 
Or he would let me send around my 
favorite, a single switch engine of 
bright red and yellow, which for 
authenticity's sake should never 
have been taken out of the railroad 
yard. 

When the layout had completely 
filled the basement, a bright and in
viting little world of towns, tun
nels, bridges, mountain passes and 
railroad yards, I expected it all to 
end there - and happily enough, 
too, for I ~ever tired of it. But Ben 
would not be stopped by four dingy 
cement walls; he had to expand. He 
took me out every weekend in 
search of a larger place, and finally 
found an abandoned warehouse near 
the bay which he could rent for $150 
a month. It was a large sum for 
postwar times, but he got at least 
th~t much from the National De
flection Casualty Fund as well as 
having saved -$10,000 in Cancer So
ciety medical payments. (Aunt Hel-
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en had staunchly refused medical 
help and drugs because, she said, 
there was no reason to pour money 
into a Terminal, unless it was a 
child.) 

It was at this time that Ben con
ceived of his great scheme, a new 
and different layout that could ex
panel indefinitely, that would not 
be merely a fantasy \Vorlcl for boys 
and old inodellers but a history book 
in three dimensions, authentic to 
the last detail. Authentic but for 
one thing: he would lay the tracks 
he wished. He wanted a Grand Can
yon, but it would be a Grand Can
yon upon whose rim a railroad pass
ed; he wanted a Yellowstone Park, 
but with a miniature Q-guage set 
of tracks skimming by Old Faith
ful and crossing the Yellowstone 
l~iver above the Falls. 

He would find the best features 
and play them up. He could have 
enough room to give a sense of 
vastness, and if he started feeling 
cramped, he would just find a big-, 
ger warehouse. He laid it all out 
to me, but at the time it seemed 
like the misspent efforts of shut
ins who made toothpi-ck bridges and 
sugar cube capitol buildings for the 
State Fair. Of course, I was only 
interested in the trains, in running 
them and coupling them and switch
ing them, so the size of the thing 
made no difference to me. 

Ben decided first of all on the 
route of the Great Northern and 
collected all the atlases, picture 
books, and geographical survey 
maps that he could find. He brought 
a neighbor, Mr. :t'J ess, in on the deal, 
an old railroad man who had work
ed with him on the home layout. 
They dismantled the basement 
table, taking the parts that they 
needed, and moved it to the ware
house. They conferred on topo
graphy and landscape, what to put 
in and what to leave out, and on 
what town or two would best repre
sent the others that once lay along 
the route. They settled on the most 
important sights: Glacier National 
Park, the Cascade Mountains, a 
touch of the rugged highlands of 
Montana, a not too dreary stretch of 
North Dakota plains, and a sug
gestion of Minnesota lakes and 
farmland. 

In six months the rough plans 
were drawn up and the table was 
built, running the length of the 

19 



warehouse in varying widths of 
from 10 to 40 feet. We ripped up 
most of the old track and laid it 
along the flatlands, beginning with 
the old St. Paul Union Station in 
the corner. Then came the hard 
part: calculating the lay of the land, 
the height of the western Rockies, 
and the general elevation as the 
table moved west. Ben did all the 
figuring and guesswork, the draw
ings and marking, and Ness and I 
cut the ·wood and built the frames. 
always under Ben's supervision. I 
worked two summers on the pro
ject, along with a few friends I had 
recruited to supplement the work 
force of interested old codgers that 
Ness had brought in. 

By the time I graduated from 
high school, the Northwest Route 
was almost done. The Cascades in 
the West stood as high as a man's 
head, the Dakotan plains, complete 
with grasses made from loose fiber 
carpeting that Ness had lifted from 
an obsolete golf course, stretched 
for 35 feet along the painted blue 
wall of the warehouse (not as far 
as the eye could see, but far 
enough), and a few respectable-siz
ed towns had sprung up. From a 
distance, if you squinted your eyes, 
those paper mache mountains, 
clothed in painted snow and little 
plastic pines, took on some body 
and majesty, and in steep valleys 
you could see sparkling cellophane 
rivers and diminutive mining towns. 

Ben was in business. After plac
ing a few ads, he opened the doors 
to visitors, charging ten cents a 
throw. He constructed a catwalk 
over the layout and placed picture 
markers at strategic spots on the 
railing to identify individual fea
tures. He enlisted me as tour guide 
to describe the countryside as the 
Great Northern sped across the 
plains and laboured through the 
mountains of Washington. Mean
while, he and the others went to 
work on the unfinished sections, 
closed off by crudely painted scenic 
partitions. The first customers were 
children, fascinated only by the 
trains, but soon their parents and 
their parents' friends were 'paying 
to see the display. I had no idea so 
many older people would be inter
ested. They seemed more impress
ed by the landscape, simple as it 
~as, than the shining green-grey 
d1esel and the lighted passenger 
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cars. Of course, unlike myself and 
other young people who had never 
been east of Seattle, they had been 
along that route at one time or ano
ther. 

But already Ben was dissatisfied. 
The layout was beginning to draw 
more and more people, but he was 
concerned about authenticity. He 
wanted the proportions more ac
curate; he wanted real earth, water, 
rock; he wanted to go higher and 
wider; he wanted space. 

The layout was spreading south. 
The next project was to embrace 
the Tetons, the old mining country 
of Colorado, the Indian ruins of 
Mesa Verde. the ironically unspoil
ed Death Valley, and (alifornia's 
Yosemite. 

At the end of the summer, I went 
back East to school. I had received 
a scholarship to the New England 
Institute of Technology, a child of 

the MIT-Harvard-Rand Corpora
tion merger. Ben insisted that I 
get plenty of credits in geology, geo
graphy, and civil engineering. He 
fully expected me to return to my 
work on the layout after graduation. 
Though he knew that my main in
terest was in electrical engineering 
(I had practically wired the entire 
board), he wanted me to get a well 
rounded scientific education. 

As I look back on it now, the 
flight east was important for two 
reasons. It was the last time I 
would see Ben for 25 years, and it 
gave me a chance to understand, 
finally, what he was doing. As we 
left the fertile Coastal-Alaskan re
gion of the country, isolated by the 
Rocky Mountains, we flew over the 
Area of Containment. Though the 
mountains were impressive still, the 
land turned brown and seared. Be
low the timberline, a massive tan-

Continued on page 26 
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s modern engineering has be· 
come increasingly sophisticat
ed, today's engineer has be-

come one who must be familiar not 
only with his own specialty, but 
must have a broad overview of re
lated technology. He must be famil
iar with new and potentially usable 
tools. One of these new "tools" 
that modern engineering is using to 
solve many technical problems is 
the computer. Today computers 
have proven themselves to be such 
useful tools, capable of solving 
many diverse problems, that almost 
every engineering major recom
mends that the student become 
familiar With problem-oriented pro
gramming languages like FOR
TRAN, ALGOL, or BASIC. Un
fortunately, many students learn to 
program, but few acquaint themsel-
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by Scott Wattawa 

ves with the computer itself. Many 
students have submitted jobs. at re
mote stations like Experimental En
gineering or sat at teletypes in Vin
cent Hall without having the slight
est idea of the CDC 6000 level com
puter that compiles and executes 
their jobs. This article, then, is an 
attempt to introduce the student to 
the computing machines the Uni
versity Computer Center (UCC) 
operates, and give some insight to 
the vast complexity of modern com
puters. 

The University Computer Center 
presently owns and operates a Con
trol Data Corporation (CDC) 6600 
computer along with a CDC 6400 
computer, both located at the UCC 
Lauderdale site. The 6600 comput
er was bought from CDC in 1964 
and began operations in 1966. The 

6600 handles the jobs submitted at 
Experimental Engineering, Lauder
dale, and West Bank as well as per
forming various data accounting 
tasks for the University Adminis
tration. In short the 6600 is the 
University's main computer. The 
6400 computer began operating in 
the fall of 1971 and comprises an 
integral part of the new Minnesota 
Educational Regional Interactive 
Time Sharing System (MERITSS). 
This system is available to Minne
sota's institutions of higher educa
tion. The 6400 is the computer the 
student "calls" on a teletype, for ex
ample, at Vincent Hall. Both these 
third generation CDC 6000 level 
computers, characterized by solid
state macro-circuit boards, are for 
university and student use although 
anyone may become a "user" and 
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rent computer time. As 6000 level 
machines, they are basically quite 
similar in many respects and much 
of what can be said about one gen
erally applies to the other; hence, 
only the 6600 will be discussed. Es
sential differences of the 6600 and 
the 6400 will be pointed out. 

The 6600 Computer 
The 6600 Computer System con

sists of a 6600 computer mainframe 
and peripheral devices including 
line printers, disk files, tape drives, 
a card reader, a card punch and con
trollers. The computer itself is both 
logically and physically separated 
from peripheral equipment - (see 
schematic). Since the operating 
speed of the computer is much fast
ter than most of the peripheral 
equipment, the two are not connect
ed directly so that the computer 
does not have to wait for the slower 
peripheral devices to read/write da
ta, thus saving potentially usable 
mainframe time. The mainframe is 
the device that compiles and exe
cutes a job, whereas the peripheral 
equipment only records the results 
of the mainframe. 

The mainframe consists of mem
ory and processor units. Memory 
units are characterized by type, 
size, and speed. All types store in
formation by coding the data in 
binary (0 to 1) in units called "bits" 
(binary digits). Bits are strung to
gether to form "words", each word 
being a set number of bits. Ferrite 
core, magnetic film, and paper are 
used to record data input/output of 
the computer. The memory of the 
mainframe, called Central Memory 
(CM), consists of 65,536 addressable 
words, each word containing 60 bits 
(in computer jargon, CM con~ists of 
"65K"). Central Memory is divid
ed into 16 banks of 4096 words each 
vvhich can be referenced separately. 
Because of large programs and so
phisticated operating systems more 
"core" memory has been added with 
the Extended Core Storage Unit 
(ECS) vvhich is a ferrite core mem
ory of 262,144 60-bit words. V\1 ords 
in CM and ECS can be referenced 
at a maximum rate of one, address 
per 100 nanoseconds (called a minor 
cycle). A readhvrite cycle occurs 
at 1 micro second (called a major 
cycle). 

There are a total of eleven pro
cessor units in the 6000 level com-
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puters, ten called Peripheral Pro
cessor Units (PPU) and the ele
venth and most important called the 
Central Processor Unit (CPU). As 
the name suggests the PPU's deal 
with peripheral equipment and are 
really small computers that have 
their own private memories not ac
cessable by other PPU's or the 
CPU, but can read or write in any 
location of Central l\11emory. Each 
l >pu consists of 4096 12-bit words 
of ferrite core memory with a read/ 
write time of one major cycle (one 
microsecond). These ten small com
puters are designed to feed data in 
and out of the CPU while monitor
ing data flow in the computer, be-

00 
00 
00 

Extended Core Storage for mem
ory, the CPU stores data in con
tinuous memory blocks beginning 
at a given location in memory ( re
ference address RA) and extending 
a given number of locations (field 
length FL). The CPU references 
data stored in memory relative to 
the current reference address, so 
whole blocks of data, (a program) 
can be shifted in memory so long as 
the blocks remain continuous (the 
field length remains fixed) and the 
reference address of the first word 
in known. The reader has probably 
come across a "dump" which is on
ly a machine level copy of the part 
of memory that stores the program. 

Logical Schematic of CDC 6600 Computer System 

1. 6614 Central Processor Unit 8. 6674 Data Set Controller 
2. 6634 Extended Core Storage 9. Bell 301B Units (3) 
3. Central Memory (CM) - 65K 10. 3423 8 Unit Tape Controller 

606 Tape Drives 4. Peripheral Processor Unit 
5. 6612 Console Display Unit 607 Tape Drives 
6. 3447/405 Card Reader 
7. 6603 Disk Files (2) 

ing respon::;ible for the highly effi
cient data handling of the comput
ter (data in the broad sense of any 
information related to the pro
gram). All ten PPU' s are located 
in the same physical device as the 
CPL. bnt are logically separate from 
it. 

The CPU performs all the com
putational aspects of the program. 
Ecstrictecl to Central Niemory and 

11. 3256/ 5Ql Line Printers 
12. 3446/415 Card Punch 

A good consultant can usually tell 
what went wrong with the program 
by looking at the "dump" and trac
ing out the steps that lead to the 
error. 

To perform the computational 
aspect of the program, the CPU em
ploys a variety of "registers." The 
CPU has eight 60-bit X-operand 
registers which hold operands and 
results for the functional units. 
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Functional units include floating 
point addition, integer addition, 
logical branch. boolean, shift. multi
ply, divide and increment. Another 
eight 60-bit registers comprise the 
instruction stack, holding instruc
tions awaiting execution. By keep
ing several instructions waiting, lit
tle time is lost by the CPU looking 
for the next instruction, thus in
creasing operating efficiency. It 
must be pointed out that the 6600 
and 6400 differ in the over-all man
ner in which execution of instruc
tions occur. In the 6600, instruc
tions which are not sequentially de
pendent are executed in one major 
cycle but start one minor cycle 

Behind the "ma;i.nframe" of the CDC 6600, 
the wire scheme is without pattern to prevent 
"parity error,s" caused by the alignment of 
magnetic and electric fields. 

apart. The result is simultaneous 
execution of up to ten instructions. 
This happens often enough in pro
graniming to make this a workable 
concept. The 6400, on the other 
hand, executes instructions sequen
tially without instruction execution 
overlap. Thus the 6600 and the 
6400 have different operating sys
tems, and physically the 6600 has a 
larger "scoreboard." 
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The Peripheral Processor limit 
operates a·t one major cycle per 
read/write instruction which is the 
maximum rate of operation of the 
6400. Because of the ''overlap'' con
cept the 6600 can, at best, operate 
at 1/10 of this speed. Ten PPU's 
read/write data in one major cycle, 
hut one minor cycle apart. Hence, 
the 6600, operating at minor cycles 
rather than major cycles, can be as 
much as ten times faster than the 
6400. 

The Central Processor uses the 
Peripheral Processors to communi
cate the results of the work clone 
by the registers to the outside 
world. The PPU's are connected 

Magnetic tapes stored at lauderdale 

to 12 data channels to which all in
put/ output devices are connected, 
each channel associated with only a 
specific amount of peripheral equip
ment (depending on the speed at 
which the peripheral device can 
transfer data). The PPU also has 
the special function of "exchange 
jump" where the PPU interrupts 
the program being executed in the 
CPU, stores all necessary informa
tion to continue processing at a later 
time and sets another program in 
operation. T h is "mainstream" 
switching occurs without loss of 
job continuity, thus implementing 
the multiprogramming operating 
system characteristic of large third 
generation computers (this ex
change jump takes only two micro
seconds). 

In real life, logical relationships 
of the mainframe are much more 
complicated, and the above is only 
an overview. Having some notion 
of the mainframe, peripheral equip
ment can now be discussed. 

The CDC 405 card reader, cap-

able of reading SO-column punch 
cards at a maximum rate of 1200 
cards per minute, is one of the most 
commonly used machines for input. 
Each card is read twice at two dif
ferent stations and if they disagree 
a "compare error" results. Usually 
a mispunched card or an incorrect 
read by the card reader at either 
station is at fault. The card reader 
can read either Hollerith coded 
cards or binary decks. The card 
reader is one of the slowest pen
pheral devices. 

Per I eral lq pment 
A much faster on-line piece of 

peripheral equipment is the mag
netic tape drive. At Lauderdale, 
there are four CDC 606 magnetic 
tape units and four CDC 607 mag
netic tape units. Seven track tapes 
of the standard %-inch width travel 
at 150 inches per second (ips) dur
ing a read/write operation, record
ing information at densities of 200, 
556, and 800 6-bit characters per 
inch in the 607 tape unit. At 800 
characters per inch ("hyper" densi
ty) 120,000 characters per second 
may be read/written. The 606 tape 
unit operates at lower densities (200 
and 556). Both systems are mass 
storage devices, Data is read se
quentially so that if data is needed 
at the end of a tape, the tape unit 
must forward wind, stop, read, stop, 
rewind and continue, thus being a 
serious disadvantage for some kinds 
of programs. The UCC currently 
has approximatly 4000 tapes in stor
age for users and other program
mers who prefer to carry one tape 
reel rather than a truck-load of 
cards. 

For programs with huge amounts 
of data, CDC 841 private disk packs 
are proferred. Holding the capaci
ty of over fifty tapes and able to 
read/write large volumes of data 
faster than tape units, they are also 
available to the programmer (at 
considerably more cost). The disk 
packs are really stacked records 
coated with a magnetic film. Re
cording heads read/write all infor
mation on several tracks at once. 
The disk pack itself weighs only a 
few pounds and fits neatly into a 
"drawer" where it revolves at high 
speeds. Information can be read 
from any track, thus permitting 
random access to data which, for 
some programs, decreases operat-
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cards and binary decks can be 
punched. Few students ever use 
the card punch, ancl most punched 
output is a binary deck of a de-bug
ged program or a source copy of an 
existing program stored on tape or 

ing time considerably. 
Two CDC 6603 disk files are also 

connected on-line to the 6600. The 
disk files are large capacity ( 17 mil
lion characters) random access 
memories which can read/write at 
1,111,111 to 1,428,571 characters per 
second, depending on the disk reg
ion. Information is stored and trans
ferred in block units called physi
cal record units. The disk files, 
one of the fastest input/ output de
vices available, are ·like the disk 
packs except they are larger, re
vove faster, and can store more. 

One peripheral device that catches 
a lot of attention is the CDC 6612 
console display unit with a pair of 
cathode ray tubes and a keyboard, 
The tube is used to communicate 
between the operator and the com
puter, felling the operator such 
things as dayfile, tapes to be mount
ed and import/export. The oper
ator can also interfere with any run
noing job if some unusual circum
stance merits human intervention. 
Thus the tubes permit the operator 
a much better command over the 
computer than just, say, a teletype, 

disk. 
One of the most used output de-

viced is the CDC 501 line printer. 
The 501 prints at a maximum rate 
of 1000 lines per minute, 136 char
acters per line (with 62 different 
characters available on the 6600), 
The machine itself uses high speed 
rotating belts to position a whole 
line of printing heads at once. Form, 
thickness, and intensity are adjust
able. Pheripheral devices are not 
linked directly to the PPU's but to 
"controllers". The controller is a 
go-between that directs the opera
tion of a machine by following in
structions that originate from the 
FPU as vvell as being data channels 
for data flow. Several peripheral 
devices are connected to one con
troller (the number depending on 
the nature of the peripheral device), 
thus permitting a versatile comput
er configuration that can be readily 
adapted to the programming needs. 
The Lauderdale configuration is sci
cntificly-oriented, utilizing a high 
speed CPU with relatively little in-

Many input devices are also out
put devices (disk files, magnetic 
tapes, etc.) A few machines are 
strictly output. The CDC 415 card 
punch is one of the slowest output 
devices, cranking out 250 SO-column 
cards per minute. Like the card 
reader, the card punch verifies its 
punch by reading the card to make 
certain of no mistakes or mis
punches. In the event of a mistake 
a new card is punched and the bad 
one is off-set and removed bv the 
operator. Both Hollerith ~oded 
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put/output equipment. Some read
ers may have seen computer systems 
used, for example, in the finance 
business, where 12 on-line printers, 
30 private disk packs, and rows of 
magnetic tape units characterize 
large volumes of input/output but 
little usage of the CPU. 

The 6400 System has only a cath
ode ray tube, the mainframe, a 
magnetic tape drive, and controllers 
in the physical configuration. How
ever, many remote teletypes are 
connected on-line via telephone da
ta paths so that output occurs miles 
away from the central site. The 
6400 has been adapted to a differ
ent programming community with 
corresponding different needs. 
Hench, the differences in physical 
configurations. 

rail Systems 
So far only the physical configur

ation of the computer system has 
been discussed. The software oper
ating system is a machine level pro
gram comprised of hundreds of sub
programs that actually supervise 
the data flow through hardware, 
guiding the program through the 
stages of input, execution, and out
put. The 6600 computer operates 
under SCOPE (Supervisory Control 
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of Program Execution), while the 
6400 operates under the KRONOS 
system, EYen though the 6600 and 
the 6400 are similar computers, their 
operating systems are Yastly clif
f cren t. Operating systems are ma
chine dependent and generally quite 
complex, and only the philosophy of 
the operating system will be ex
plainecl. Those interested should 
have little trouble finding any one 
of numerous volumes \vritten on the 
subject. 

SCOPE is a file-oriented system 
where t h e computer considers 
everything within the system to be 
a file or part of a file. Every file 
is as::-:ignccl a name which serves as 
a method of distinguishing a par
ticular file from hundreds of files 
within the system. The file concept 
is especially advantageous to the 
non-expert in software for he need 
only worry about the name, disposi
tion, and record structure of the file. 
Files are broken clown into records 
separated by "record separators" 
(718/9 cards) and termined by an 
"end-of-file" 617/8/9 card). Fol
luwing the path of a program in the 
mainframe many give some insight 
to what happens to a tyi)ical stu
dent FORTRAN program. 

First, SCOPE makes a copy of 

MAY- 1972 

the deck of cards with the FOR
TRAN program onto disk, turning 
it into a file called INPUT. Next 
SCOPE records the first record in 
the file (a control card) and stores 
the operating system instruction in 
the control card buffer. A priority 
is assigned to the program and it 
must wait until the CPU is free. 
Sequentially the control cards are 
read and executed and any special 
req nests (like loading a tape) are 
noted on the display console. Then 
SCOPE loads the FORTRAN com
piler (FUN or 1\fNF, for example) 
into memory and instructs the com
piler to take the problem-oriented 
language as input and generate a 
file of binary machine level pro
gram to do exactly the same task 
requested by the problem-level pro
gram, but one that is understand
able to the machine. During exe
cution a new file called OUTPUT 
is continually created in which the 
results of the executed program are 
stored. SCOPE is complex because 
not all steps are sequential so that 
the operating system must some
times arbitrarily choose the next 
instruction to be executed, Conse
qtt<>ntly one can only guess at what 
the OUTPUT file will, in the end, 
look like. How the operating sys-

tem moves from advance job (AJ) 
to end job (EJ) is analogous to a 
marble running a maze and coming 
across equally likely paths to take. 
(This unpredictable aspect of the 
operating system is the "personal
ity" some experts claim the com
puter has.) Once the OUTPUT 
file is completed, SCOPE purges the 
job from the CPU and assigns a, 
disposition code to the file. The 
disposition code and the job are re
tained until an appropriate peri
pheral device is available whereby 
the results of the CPU are recorded 
for the outside world. 

The file-oriented philosophy of 
SCOPE permits hardware indepen
dence from the student's point of 
Yicw. The programmer is concern
ed only with the creation of the 
OUTPUT file and not with the de
tails of how OUTPUT is created. 
SCOPE must keep track of all files 
assigned to current jobs using the 
CPU or in the system as well the 
disposition of all files created as 
OUTPUT. (A cathode ray tube is 
available in the user's room at Lau
derdale for the programmer to fol
low the disposition of jobs as they 
enter and exit the 6600 computer 
system). SCOPE must search out 
open data channels and direct what 
devices will be used to record the 
file OUTPUT. Also, sophisticated 
operating systems like SCOPE per
mit the supervision of not one but 
up to seven programs to be execut
ed simultaneously. Job priorities 
are assigned externally but are also 
"aged" so that no program sits in 
the system too long, waiting to be 
executed. Also, the size and mem
ory allocation along with comput
ing time are considered, the smaller, 
shorter jobs getting the higher 
priority. 

The operating system (which is 
actually some 700 machine level 
programs stored in Extended Core 
Storage) has the purpose to read 
input files, create output files, dis
pose of input file, diagnose any pro
blems, and to see that the output 
file is matched to the appropriate 
peripheral device. Jobs in the in
put queue pass through the control 
point to the output queue, guided 
by a "scheduler" (a hardware de
vice). The scheduler has three main 
functions: (1) search for input jobs, 
(2) find a vacant control point, and 
(3) set up a job at a control point. 

(Continued on page 29) 
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Layout from page 20 
gle of needle-stripped dried word 
lay like an immense logjam in the 
canyons. Erosion worked down in
to the valleys as though huge plows 
had cut raggedly into the fall of the 
mountains, turning the earth to bake 
in the sun. Out of these ravines, 
nearly as deep as the canyons them
selves, spread ever widening depos
its of silt and mud, sloughed off by 
the rains. To the south, the Yel
lowstone country was bald and 
streaked with the black and purple 
lichen strains that had emerged and 
spread in recent years. 

In all directions, the pulpy in
fected earth seemed to recede from 
the great teeth of the Rockies, and 
to wash away. On the high plains 
of southern Montana, yellow grass, 
mixed with an unfamiliar red stub
ble, grew in isolated patches and 
island chains, a feeble covering for 
land that was wrinkled, collapsed 
and eroded, and given over to fis
sures and wadis. There was more 
of the same as the country dipped 
down from the plateaus to the low, 
rolling plains of South Dakota and 
Minnesota. Here lay a dry, scar
red, wasted desert, as naked a ter
ritory as you would want to see. 

It was not until we had reached 
a point just east of the Mississippi 
River that the land turned green 
again, along a line so sharply de
marcated that it looked trimmed. 
Beyond was a sea of green farm
land and wheat and lines of poplars 
and clark woods so rich after what 
had passed as to be staggering. That 
line marked the end of the East and 
the beginning of the Great Ameri
can Desert, which marched behind 
me clear to the Pacific seaboard. 
The Coastal-Alaskan region, north 
of the Columbia River, had been 
preserved only by the frantic Con
tainment efforts that destroyed al
most as much land as the Deflec
tion had. 

Nevertheless, it was obvious that 
the policy of Deflection had been 
the best defense, the only defense. 
We had to thank God for the pre
servation of part of the Cornbelt 
and a number of good wheat states. 
Then, of course, we still 'had the 
entire South and East. A nation 
could at least survive without the 
Dakotas as long as it had Wiscon
sin, Iowa, and Illinois. It could do 
equally well without Montana, vVy
oming and Colorado if it could still 
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count on Arizona, New Mexico and 
Texas. Its greatest loss was Cali
fornia, whose dying was as slow and 
painful as Aunt Helen's. But those 
times were gone, thank God, and 
fruit was plentiful in Florida and 
Hawaii. 

Ben wrote often, and I to him. He 
was making enough money from 
tickets to hire full-time craftsmen
Ness and his cronies and a man who 
used to own a model shop. Ac
cording to Ben, the old layout was 
nearly obsolete, though it was used 
for visitor showings. He was do
ing the Craters of the Moon now, 
and Arches National 1\tJ:onument 

and shortly would start on the 
Trinity Alps of northern California. 
He wrote of the new materials he 
was using, and of elaborate mix
tures of sand, rock, and plaster of 
paris. In the near future he plan
n"ed the reconstruction of Salt Lake 
City as it was before the turn of 
the century, and he would include 
the Mormon Temple. And always, 
he wrote, he needed more room. 
The warehouse restricted his vision. 

Then, in my last year at New En
gland IT, we had our falling out. 
I told Ben of my intention of be
coming a projection-programmer, 
and that I had been offered a job at 

State-Defense. For the first time 
in three years, I heard his voice over 
the phone. 

"Bastards," he said. 
··come on, Ben." I said, "That's 

not true. It's a necessary job
it's a vital job." 

"They planned the Deflection. 
They worked the whole thing out 
in secret and then sprung it on us. 
They knew the AB M wouldn't 
work." 

I didn't want to argue, but I had 
to defend my job-in truth, my 
whole career. 

"Ben," I said, "It was necessary 
under the circumstances. Would 

you have wanted the whole country 
to go up? Everything we have is 
out here in the East-population, 
cities, growing land-everything." 

"California," he said. 
"That wasn't hit during the 

strike. That went later, from Bio
chem stuff blowing across Nevada. 
Everybody got out." 

"Almost everybody," he said. 
"And what of all those little towns 
and farms scattered all hell across 
the West?" 

"The fact is-colcl as it may seem 
-that the West had the least popu
lation, excluding California, of the 
whole country. It had the least 
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rainfall. It had, frankly. the least 
to lose. And \Ve can still mine it. 
by remote control if need be." 

''Come out here and see Yellov;
stone first, and the Tetons.'' he said, 
a softer tone, the old tone, in his 
VOICe. 

"I've seen them." 
"No, mine," he said. "J\;Iine." 
"I can't. I'm going to take the 

job." 
It ended easily and sadly. We 

didn't communicate after that, but 
we wouldn't have been able to write 
much anyway, since I was terrifi
cally busy in Washington and Ben 
was of course absorbed by the lay-

out. I hoped it would some clay 
work out, as generation differences 
do. Of course, the real battle was 
between the older people themsel
ves; it was not the worry of the 
young, who were realists enough to 
accept land limitation and other 
consequences of the war. 

I began to hear of Ben, though, 
in other ways. The layout was get
ting occasional coverage in the pap
ers, mostly the Sunday supplements. 
Once there was a good article in 
the New York Tim.es which wrote 
up a history of the project and in
terviewed Ben about his plans. He 
was, finally, moving out of the 
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warehouse, and in fact out of Seat
tle. He had, appropriately enough, 
selected a ne\\· site in St. Louis. 
( ;ate\vay to the \\'est. The layout 
would be housed in an enormous 
domed baseball stadium which Ben 
had gotten for a song in an auction. 
Half of the stands would provide 
seating for the hundreds each clay 
who came to see the vast but tiny 
landscape spread out before them; 
the other half of the stands would 
become part of the layout, allowing 
Ben to take his mountains up as 
high as he wanted. And treading 
throughout, like a toy dream of 
every boy who ever liV:ed, would be 

the railroads: the Great Northern, 
the Union Pacific, the Santa Fe, the 
Southern Pacific-all controlled by 
Ben Bowman in the pressbox high 
above. 

In later years, he commissioned 
engineers and geologists to work on 
the layout, and was able to pay 
university professors-historians, 
topographers, anthropologists-to 
advise him, though they would glad
ly have done it for nothing. With
in the limitations of the layout, he 
wanted the greatest degree of ac
curacy and authenticity-real gran
ite and sandstone, real water, and, 
if he could have had it, real trees 

and grasses. He was forever chang
ing and broadening, making space, 
lengthening mountain ranges, in
cluding more and more of what once 
were "sights." At last I heard that 
he was constructing his beloved 
Grand Canyon, digging it out with 
a small steam shovel and putting 
ten students to work with trowels 
for the refinements. 

The layout wa~ becoming a na
tionally famous attraction and Ben 
a figure as revered as old Walt Dis
ney or Cecil B. De Mille. St. Louis 
couldn't have been happier to see 
its hotels fill up with tourists who 
normally would have gone to Mia-
mi. These people would stay two, 
three clays at a time and leave 
without seeing enough. The older 
ones would weep openly; the 

, younger ones would gape at the at
tractions they had never before 
seen: Yosemite, Virginia City, the 
Bear Tooth Mountains, Rainbow 
Bridge and Mt. Rushmore. 

Ben and I had no formal recon
ciliation; we just came together 
again. For one thing, I had left 
State-Defense for Insurance, had 
settled in Chicago, and had promis
ed my wife to take her to see the 
layout. Ben was as warm and full 
of life as ever, as visionary as ever, 
and as eccentric. He took us on 
the ground tour, first by closed cir
cuit TV, which operated from tiny 
cameras in the trains and projected 
five different scenes to theatres in 
the superstructure of the stadium, 
then in a moveable overhead plat-
form that skimmed across the un
finished portions of the layout. Last, 
he took us to the control room 
where we could survey his vast and 
varied lost world in one panoramic 
v1ew. 

He let us look and we looked 
long. Then, smiling his old crank 
smile at me, he said: 

"Sure you don't want to come 
back to the layout?" 

"No, thanks, Ben." He was be-1 
ing kind; I wouldn't have been an 
asset. 

"Well," he said, pointing off, 
"why over there-see where we're 
gouging out the land . ?" 

"Yes." 
"That's going to be the Bay, 

That's going to be San Francisco. 
It will have to a small San Fran
cisco, about 1855, but San Fran
cisco nevertheless." 111 
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6000 from page 25 
This sytem is specially suited to 

· Batch processing of several jobs at 
once rather than loading in and 
exec~ting a single job at a time. Al
though the 6400 KRONOS operat
ing system must meet similar de
mands there is the added problem 
of servicing and communicating 
dozens of on-line teletypes which 
may, at some point in the program, 
cause the operating system to re
quest additional information from 
the programmer sitting at the. tele
type. With a maximum capacity of 
128 teletypes, the system must al.so 
insure that no programmer waits 
too long or that no program ties up 
the system too long. 

Remote Stations 
Room 131 Experimental Engi

neering is a remote station driven 
by a CDC 8090 computer wit~ a 
CDC 405 card reader, a 501 lme 
printer, an on-line communications 
typewriter, plus controllers . and 
telephone devices. Jobs submitted 
at Experimental Engineering are, 
read by the card reader and stored 
in the 8090's buffer, and then trans
mitted via telephone lines to PPU's 
at Lauderdale. Because Experiment
al Engineering and Lauderdale ~r.e 
much further apart than the cnti
cal 80 foot limit, (the maximum dis
tance a PPU and a peripheral device 
can be separated) data must first be 
buffered and then transmitted. Com
munication devices at Lauderdale 
must in turn acknowledge the trans
mission of data before the next buf
fered image of a card can be trans
mitted. To human operators, this 
occurs very rapidly, but because 
some computer circuits operate near 
the speed of light, this transmission 
rate is very slow compared to the 
CPU and so must proceed in this 
seemingly complicated fashion. 

West Bank 
At West Bank a CDC 3200 com-

puter is also a remote for the 6600. 
Some jobs are read in at West Bank 
and transmitted via a similar meth
od to the 6500 where they are com
piled and executed, The OUTPUT 
file, however, is printed at West 
Bank. The 3200 can also operate 
completely independent of the 6600 
system. 

The 3200 is a medium size third 
generation computer with 32K cen
tral memory. Each of the 32,768 
words are 24-bits long. Four 854 
disk drives, a controller, a 501 line 
printer, a 405 card reader, ten CDC 
211 cathode ray terminals, and a 
CDC 3275 data communicator com
prise the peripheral equipment of 
the 3200 computer system at West 
Bank. Shortly, three 601 tape units 
will be added. Characteristic of 
small and medium size computers, 
the 3200 has no Peripheral Proces
sor Units and peripheral equipment 
is connected on-line to the CPU 
(through controllers), utilizing a 
"channel" concept for input/output. 
The CPU stores output on disk, 
then later directs the appropriate 
device in output operations. The 
programming community is com
posed mostly of business majors and 
social science majors who find the 
3200 adequate for the majority of 
their programming problems. II 

tudents who w1s to rent com
puter time should contact James 
Foster at the University Comput
er Center. After filling out the ap
propriate forms, the student must 
find a faculty member to sponsor 
his project. The completed forms 
should be returned to 227 Experi
mental Engineering for processing. 
Upon approval, an account number 
will be assigned to the project. 
Some student projects are subsi
dized by the Computer Grants Com
mittee. Such projects include Ph.D. 
and Master theses and class projects 
assigned by an instructor. 

Console for the 
CDC 3200 computer 
at West Bank. 
Compare with 6612 
console display units 
of 6600 level 
computers in 
previous picture:s. 

t 

'' 

During the last ten years the 
population of this great land 
NSP serves grew by close 
to 21%. 
The Dakotas, Minnesota and 
Wisconsin also rank high na
tionally in terms of economic 
growth. 
It's a great place to live and 
work. 
And we at NSP are dedicated 
to keeping it that way ... and 
at the same time fulfilling our 
responsibility to supply your 
power needs. 

a brighter life for you 
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r e ev1e 

According to Leroy Ponto of 
the I.T. administration and John 
Clausen of the I.T. Undergrad
uate Scholastic Committee, the 
Institute of Technology will eli
minate "F" grades effective Fall 
1972. Although I.T. intends to 
comply with the decisions of the 
Twin City Campus Assembly, 
they are not sure what will be 
the new criteria for ·student pro
bation. Several suggestions were 
made, among them are: a com
prehensive exam at the end of 
year to test a ;;tudent's progress 
and to determine if he should ad
vance; continued calculation of 
GPA (to be used only for deter
mining probation cases). The 
faculty committee of I.T. \vill 
study the problem and will reach 
a decision in late summer. 

E T k s ff 

The Built Environment Com
munications Center, (BECC), was 
established at the University of 
:i\Iinnesota School of Architecture 
and Landscape Architecture during 
the fall quarter of 1971. Its general 
purpose is to explore the television 
media as a resource for architectur
al/environmental design education, 
research and decision making. Ac
tivities include production and ex
change of videotapes, putting to
gether a video library, and organi
zing as part of a newly forming 
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communications network. 
The BECC is an experiment to 

demonstrate that half-inch VTR 
(video-tape recording) together 
with closed circuit and cable tele
vision systems, can be applied in a 
variety of ways to meet the infor
mational needs of envirQnmental de
sign students and the complex 
metagroup of architects, urban de
signers, city and regional planners, 
ecologists, resource conservation
ists, psychologists . . . and others 
whose efforts lead to environmental 
change and organization. 

Initially, energy at the BECC is 
directed towards two overlapping 
goals: 
1) To give students and faculty at 
the school access to half-inch video 
media as tolls for documentation, 
experimentation, project concep
tualization and presentation, pro
duction of programming ·for con
tinued educational use and viewing 
of videotaped information from oth
er sources. 
2) To encourage the development 
of a videotape exchange network 

among schools, professionals, indus
tries, etc. progressively to a state, 
regional, national, and international 
scale. 

The first four mpnths of operation 
have been: planning, organizing 
and proposal writing; identifying 
BECC to the rest of the University, 
related community people and other 
schools on a state-wide basis; semi
nars and workshops with students; 
carrying out a. range of production 
experiments with equipment bor
rowed from other departments. 
Funds pending from University 
grant programs will provide for ba
sic equipment anJ. operating costs 
for one year. The initial facility 
will consist of (2) battery operated 
camera/recorder/playback units 
(portapaks); (2) decks for editing, 
viewing, clubbing and studio record
ing, several monitors, mircophones 
and accessories. Future plans call 
for a specially designed areas for 
comfortable viewing, editing and 
easy access to the videotape library. 
At present, everything is done m 
one small office. 

Equipment will be available to 
all students/faculty in the school. 
Student teams have already visited 
a number of sites in the Minneapolis 
area to survey progress of building 
projects, congregating places, free
way construction, etc. A tape is 
being produced about the philoso
phy and experience of the Urban 
Education Center (community ad
vocacy design). Tapes have been 
made of jury ·sessions for self an
alysis. The Cedar/Riverside devel
opment project is well documented 
and visiting lecturers have been tap
ed and viewed several times. 

In addition to student-faculty 
initiated uses of video the Center's 
staff will produce videotaped learn
ing packages requiring more time 
and committment. Examples of 
tapes produced in this manner thus 
far are: 30 minute documentary on 
the School of Architecture for orien
tation and network distribution to 
area schools; a 15 minute tape about 

Continued on page 35 
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Continued from page 7 
If the above picture has any vali

dity, the keynotes will be flexibility 
and breadth. In education we are 
moving, albeit more slowly than we 
would like, toward an appropriate 
model for the future. The standard 
approaches which encompass the 
tradition B.S., M.S., and Ph.D 
degrees need to be supplemented 
by programs that will educate more 
broadly. Highly talented men and 
women who desire leadership posi
tions at the interface between tech
nology, economics. an d politics 
should, upon entrance to college, 
plan on about eight years of educa
tion. The first four years, up to 
the B.S. degree, should be devoted 
to education in the liberal arts, sci
ence, and engineering sciences. The 
next four years could be devoted to 
an education that is more profes
sional and broader based than the 
present Ph.D. degree. Briefly, this 
could involve upper level study of 
economics, business, political sci
ence, and an "engineering" design 
problem as a thesis. 

I.T. is moving toward these ob
jectives. Several examples of this 

Em y hook? 

are the development of new flexible 
undergraduate programs in engi
neering and the introduction of a 
Master of Engineering program as 
an alternative to the traditional 
M.S. program. A study committee 
is investigating the desirability of 
creating an alternative to the tracli
tional Ph.D. program, while faculty 
from civil engineering, mechanical 
engineering, and aero!:)pacc engi
neering are involved in solving 
broad transportation p rob I e m s. 
Some I.T. and CLA faculty mem
bers are working together on re
search programs which relate to de
sign of social systems. Faculty and 
students in chemical engineering 
and College of Biological Sciences 
are designing new ecology courses, 
while some I.T. faculty and students 
and Medical School faculty are 
working on joint programs which 
relate to "medical engineering." 

I have only been able to touch on 
some developments which appear to 
be on the horizon. Why don't you 
play your own thought game and 
see if you can sketch out a desirable 
educational career path? Ill 

Try our line! 
(! 12) 8 8a7981 exe 4 6 

Donaldson, located in the sports and cultural center 
of the upper midwest, is searching for engineers and 
scientists to meet the ever-increasing needs of our 
clients. Today's noise reduction and air filtration 
problems must be solved and we at the Donaldson 
Company have been providing these answers for 
over 50 years. 
We need people who have a respect for a challenge, 

Call or write John Raplinger, Personnel Division 

donaldson 
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Donaldson Company Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 

612/888-7981 
Cable DONUS 

,I 
900 WEST 128TH STREET 
BURNSVILLE, MINNESOTA $ 55378 

MILNER W. CARLEY 
& ASSOCIATES 

Consulting Engineers:._Land Surveyors 
500 W Highway 96 St Paul, Minn. 55112 

314 Oak St. Sauk Centre, Minn: 352-3664 

18 4th Ave S.E. Sr. Cloud, Minn. BL. 1-7751 

Egil Wefald & Associates 
ConsuJ(ing Engineers 

Tral)sportallonPI;mn(ng anct Traffic St~ct1es 
MuniCipal Works, Freeways. Roads, S1reets. 

Bndges. Lanq Developrnent, Reports ''nd 
lnvPstig<ltlons 

.1 ~805 Highway 55. 11/ipls., lVI inn. 55427 
Dial; 612'544-8426 

Jvite 201 roieville prof.,.sional cent•r 
2233 no.rth hamlin" avenue roseville , minnesota 
.55113 phon" 612 /636 4900 

RIEKE 
CARROLL 
MULLER 
ASSOCIATES 
INC 

mailmg 
post offtce box 1 30 
hopkms, rnmnesota 55343 

HOWARD A. KUUSISTO 
Consulting Engineers 

Complete Muntc1pal Engineenng Serv1ce 

1937 Un1vers1ty Ave.St. Paul, Minn. 55104 

645-0393 

Wheeler & Tillitt, Inc. 
Consulting Engineers 

Bndges BurlrJmgs Garages lndustnal Plants 
Grarn Elevators 

Plans Spec!flcallons SupervJSIOri 

711 West Lake Street Minneapolis, Mirtn. 55408 
Telephone 827-4069 
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filinncapolis ~tone tro. 
765 jfirst 2l\lcnuc J'UE. 
filinnmpolis. filinn. 

May 18, 1918 

1 stone c,-ushed - 178 lbs. $8.04 

total $8,04 

Bill to : M.M. Johnson 
Dept. of Metalurgy 
University of Minnesota 
Minneapolis, Minh, 

Ed. N ote.-Robert Ian Pirro, bet
ter known by his byline, R.I.P., is 
internationally known. Since he has 
been a longtime observer of the po
litical scene, Mr. Pirro has impres
sive credentials for the reporting 
of this scandal. In the past he has 
been a familiar figure in such fam
ous addresses as 10 Downing Street. 
4 Pennsylvania Plaza, Beacon Hill 
(Boston), 60 Carlton Street (Tor
onto), and the 31st Street Promin
ade in New York City. 

The Blarney stone is indeed blar
ney. This fraclulent symbol of E
Day is being perpetuated by cer
tain groups whose existe'nce de
pends on the public's acceptance of 
the Stone, The fact that will be 
brought out here is that the actual 
Blarney Stone was destroyed by 
subversives in 1918, and that the 
stone which unwitting engineers 
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by R. I. Pirro 

groveled to on l\!Iay 5th is a bogus. 
The facts concerning the arrival 

of the Rock to :Minnesota have been 
lost in myth. but there is document
eel proof that the true stone was 
present at the 1914 E-Day celebra
tion as .Mr. George Priester (the 
1914 St. Patrick) can attest to. The 
powers of the stone as explained by 
Lester Roswell, St. Patrick of 1929, 
arc; "The powers of that stone, 
(are) 1'-amely the gifting (of) its 
users \vith eloquent and persuasive 
speech .... The stone is endowed 
with property of communicating to 
the happ;.· tongue that comes in con
tact with its polished surface the 
gift of gentle speech". 

Apparently the implied powers of 
the rock did exist, for the stone im
mediately became a target for sub
versives (such as the Technolog 

I 
I 
I 
I 
I 

l 
f 
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staff of 1970) and the demented 
(such as the foresters of any year). 
In the spring of 1918 a plot was 
hatched by an oppressed minority 
group who was being systematical
ly excluded from any effective E
Day participation; the mining stu
dents. Viewing the Stone as the 
symbol of their second-class citizen
ship, they worked in secrecy to per
fect their scheme. So well did they 
maintain their veil of secrecy that 
I was unable to uncover any names, 
or even the actual number of con
spirators involved. One thing is 
certain. On the elate of May 7, 
1918, the conspiracy began. 
FACT: At approximately 7:00P.M. 
-on the ~vening of May 7, 1918, four 
mining students seized the Blarney 
Stone from its resting place, the 
shed of Professor Frank Rowley, 
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and loaded it onto a horse-drawn 
wagon. 
PROOF. The above photograph 
was discovered by this reporter af
ter hours of research and illegal en
try into forbidden files. Although 
clouded by time, it unmistakenly 
shows the four students in question 
carrying the Blarney Stone off to 
its ultimate destruction. The name 
of the photographer is unknown, 
but the message scrawled on the 
back of the photo tells us all we 
need to know about its authenticity; 
"5/7118. A blow struck for miners 
of the world! Long live the shaft! 
Long live the Industrial Workers 
of the World!" 
FACT. On the next morning the 
Stone was delivered to the Minne
apolis Stone Company, and on that 
day-May 8, 1918, the stone was 
put through a rock crusher and de
stroyed. 
PROOF. This letter, which was 
lifted from company files, shows un
mistakable evidence that the Stone 
was indeed received and crushed on 
that very day. Posterity can thank 
the Minneapolis Stone Company for 
keeping such clear records of all of 
their business dealings. 
FACT. Later that same day, the 
remnants of the Stone were placed 
in a sack and delivered to the Engi
nee:~.·s by a postal carrier. 
PROOF. I have located the postal 
employee who made the delivery 
from the Stone Company to the 
University. He is now retired, and 
for his O\Vn protection he shall re
main anonymous, but his interview 
is preserved on recording tape for 
anyone to examine. An excerpt from 
that interview reads; 

TECHNOLOG Did you, on the aft
ernoon of May 8, 1918, pick up a 
sack from the Minneapolis Stone 
Company for delivery? 
POSTMAN Yes I did. I recall the 
exact date because I went back to 
the records to get the exact date. 
TECHNOLOG What did that sack 
contain? 
POSTIV1AN While being employed 
by the postal service we are not al
lowed to exarnine the contents of 
any package entrusted to our care. 
I can tell you now though that I'm 
certain that it was broken rock. 
TECHNOLOG How could you be 
sure? 
POSTMAN Because it was so darn 
heavy and I remember that there 
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was some dust and sand leaking 
from a small rip. It \vas a coarse 
green sand, like smashed emerald. 
TECHNOLOG \Vhere did you de
liver this sack ? 
POSTMAN To the Engineering 
Building at the University. It was 
addressed to the E-Day Chainn.an, 
so I found his office and delivered 
it there. 

FACT. A hasty excuse was desper
ately contrived by the notorious or
ganization later to be known as 
Plumb Bob. They stated that the 
miners had "made a mistake" and 
"took the wrong rock/' and that the 
real blarney stone was safe all the 
time. This was a lame, desperate 
excuse. 
PROOF. The entire E-Day cele
bration, the coronation of St. Pa
trick, and the organization of Plumb 
Bob, depends solely on the existence 
of the Bbrney Stone. They had 
to make this excuse and claim that 
the real Stone still existed or else 
there would be no reason for 
THEM to exist. Their own survi
val dictated that they continue E
Day with A blarney stone, so they 
substituted a forgery for the de
stroyed rock. 

Plumb Bob will of course deny 
the truth of this article. They will 
probably claim that false evidence 
was used to undermine their organi
zation. Let me state here that all 
of the evidence I have gathered, the 
photograph, the letter from the Min
neapolis Stone Company, and the 
taped interview, are all fully docu
mented and may be examined by 
nayone at anytime for purposes of 
verification. The rantings of Plumb 
Bob, an impotent vigilante group, 
will not keep Technolog from print
ing the truth. 

There is also a probability that 
the bogus stone used to replace the 
authentic Blarney Stone in 1918 
was also successfully stolen. While 
I have not uncovered sufficient 
proof at this time, I do have the 
very words of Lester J. Rowell, St. 
Patrick of 1929, in describing the 
rock of that time; ". . . something 
more than an ordinary green rock, 
. .. I surmised that this emerald 
stone ... ". Look closely at the 
color of this years blarney stone. 
Its as green as Colgates toothpaste. 
What a bizarre history surrounds 
this rock! Has it been destroyed 
more than once? Ill 

HOWARD, NEEDLES, ~~ ~ 
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REMMElE 
ENGINEERING, INC. 

Special Machines - Precision Dies 
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Machining - Grinding - Welding 

1 211 PIERCE BUTLER ROUTE 
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OFFICE: (612) 645-4566 

-------- ---· .... __________ _ 
HElMICK & lUTZ COMPANY 

ENGINEERS 

1315 GLENWOOD AVENUE 
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TELEPHONE 377-5070 
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'· :V1 y son." said the clergyman. 
"you'll have five minutes of grace 
before you go the chair." 

"Thc_~t's nut very long.'' replied 
the convict, "but bring her m any
way. 

* * * 
-:\ hu;-;hancl alb\\·cring the ph()nc: 

"Huw do I know?" \\"hy dun't yuu 
call the weather bureau?'' 

"\\.ho \\·as that?" a;-;ked his wife. 
"Some fool wanted to kno\\. if the 

coast was clear." 

* * * 
'' l\Iommy, mommy why can't I 

go out and jump rope with the rest 
of the kids on the block." 

''] anie, you know it makes your 
stumps bleed." 

* * * 
Small mistake at a local hospital. 

.An intern sa wed the arm off a pa
tient. "\Vhat kincl of operation do 
you call that?'' asked his supervisor. 
''Operation!" gasped the intern. 
"Hell, I thought it ·was an autopsy!'' 

* * * 
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Some think that I'm tiring of a 
bachelors life. but \vhat's good 
enough fur my father Is good 
c1wug·h for me. 

* * * 
.\ l<lcal preacher recently announ

ced that there are 776 sin;-;. He is 
currently hc;-;ciged \\·ith requesi:s for 
the li~t b)· culle.~T stndents who 
think that they mig·ht he missing· 
S<ll11Cthing. 

* * * 
Pru f: "A fuol can ask more q nes
t ions than a wise man can answer." 
Student: "No \VOIHler so many stu
dent.-; fail your exams." 

* * * 
Three iamous doctors were boast

ing anwng themselves one day. The 
lirst said, .. I grafted an arm on a 
fellow ancl now he is a star quarter
back.'' The second said, "1 grafted 
a leg on a man and now he runs on 
the Olympic track team.'' The third 
doctor took the cake with, "I once 
grafted a smile on a jackass and now 
he is a Congressman." 

* * * 
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Buy your RULER from 

315 14'11 AVE. S.E. 
331-6864 

3018 LYNDALE S. 
827=5301 
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What's New from page 30 
Architecture and video for the l\1in
nesota Design Seminar with Paulo 
Soleri and David Brmver; docu
menting of the 1971 International 
Design Conference at Aspen, Colo
rado (with the California Institute 
of Arts). 

BECC's resources will eventually 
permit students to go on to study I 
documentation expeditions to other 
cities and other countries. To a de
gree, the tape exchange network 
will bring geographically dislocated 
resources to each terminal. 

Eventually a student will be able 
to check out a video cassette and 
view it in private or with a group 
of friends. It might be a lecture by 
Soleri, Fuller, or Frie Otto taped 
at some other school, a computer 
generated tape of urban transporta
tion patterns, interviews with dome 
builders or perhaps a community 
group in a soon to be destroyed 
neighborhood. Guidance, as to the 
use of equipment, will be provided 
in group workshops. 

It is first of all important to note 
that the general concept of a de
centralized television network has 
already been made operational. 

Briefly, the idea is that the pre
sent form of broadcast television is 
unresponsive to the comprehensive 
information needs of people and 
that popular access to new media 
encouraging participation rather 
than passivity is needed. Access, 
and a reversal of the traditional role 
of the T.V. viewer are possible 
through community originated 
video programming on local cable 
television systems and through the 
"alternative video network" idea of 
simply exchanging tapes through 
the mail. Both the network and the 
cable exist now, but their potentials 
have been largely untapped by esta
blished educational structures. 

With reference to the advantages, 
of a videotape exchange network, 
the BECC is concentrating energy 
on a specialized subnetwork of in
terest within the larger alternative 
television network, i.e., the people 
involved in the field of built en
vironment education, research, and 
implementation. This subnetwork 
can be identified and approached as 
three groups. 

( 1) Th~ first group is composed 
of the full spectrum of educational 
institutions at the area, state, na
tional, and global levels who are 
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concerned with aspects of the built 
environment. Such institutions will 
each have a communication terminal 
(hopefully). 

(2) The second target group in 
the sub-network is the associated 
Metropolitan area organizations, 
agenCies, and individuals whose 
interests and charges focus on the 
built environment, and their State 
and Federal counterparts. 

Architects, city planning commis
sions, housing authorities, city 
councils, environmental citizen's 
committees, tenants unions, univer
sities, transportation-highway de
partments, state and regional plan
ning enclaves, agricultural and in
dustrial interests and many others 
are all participant decision makers 
in the evolution of environmental 
form and quality. 

(3) The third group, which at 
many points intersects the first two, 
comprises individuals and groups 
doing basic scientific research ap
plicable or directly related to man/ 
environment problems and relation
ships. 

The BEEC then, is working to
wards an environmental design ed
ucation video communications net
work and an open in-depth dialogue 
on how this might effectively come 
about. II 

We're looking for engineers who don't wear their slide rule holders like holsters. 
They don't have to. Their non-technical abilities and interests prett:;.· well match 
their technical ones. Like handling details. Or selling ideas. Or motivating people. 
They can have darn near any engineering degree. They must have a desire to get 
into management - quickly. 

s.ound like you? Check with us; we'll listen closely. It might be the best ll:lOVC 

either of us will make. 

The Bell System recruiting team will be visiting your campus 

Sign up in your placement office for an interview. 

Northwestern 
an equal opportunity employer 

*But we sure don't knock it. Limited opportunities are available in 
Research and Development. Contact the Placement Office for specifics. 
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730 Third Ave., N.Y., N.Y. 10017 

you can see, you can't see our new tele 
They're underground. 
We think America has enough eyesores, so wher

ever possible we're burying our new cable. And con
verting old aerial lines. 

We already have over 50% of our lines under
ground. And before we're through we'll have about 
92% buried. 

We'll never reach 100% because in a few places it's 
practically impossible to get the cable underground. 
And in a few other places it's ridiculously expensive. 

In the 15 years that we've been burying cable we've 
gone through hills and high water and turnpikes and 
mountains. 

We've struck oil in Texas (a pipe in someone's back
yard). And we've had to get a special repellent to keep 
gophers from eating the cable. 

So if you still see a fair number of telephone poles 
around, bear with us. Our engineers are working as 
fast as they can to bury our lines. 

And resurrect our scenery. 
&enEIRtAL TELEPHOnE 6 EU..ECVROOBCS 




